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123, January, 1899 M 

124, May, 1899 53- 

■ 125, May, 1899 63(1 

" Seed Bulletin, 1899-1900 104: 

CoLORAix) Station: 

Bulletin 50, December, 1898 , 24 

51, Mareb, 1899.-.-.. ' ' 31 
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Twenty-second Annual Report, 1899... 

North Dakota Station: 

Bulletin 34, December, 1898 

35, January, 1899 

36, January, 1899 ...... . . . . . . 
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62^Febraary, 1899 ' 142 

. 63, Ma-eb, 1899 ...r ,878 

64, April, 1899 '817 

, 65, July, 1899.. ........................ '848 
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EXPERIMENT STATION RECORD. 

Yol. XI. Xo. 1. 


In acccyfdance witli tbe policy aonoiiiiced in tlie Eeport of the Secre> 
tary of Agriculture for 1898 graduate students will be given opportuni- 
ties to avail tliemselves of the advantages for advanced study and 
research which are to be found iii this Department and eisewliere in 
the national capitaL An arrangement has recently been coiii])leted 
by which the Civil Service Commission will establish a register of 

Scientific aids. Department of Agriculture.’' On this register will 
be enrolled graduates of the colleges which have received grants of 
land or money from the IJnited States who may desire to enter the 
service of this De|)artniei.it at a salary not exceeding $40 a month, 
.Besides fiirnishing a certificate of graduation tlie applicant is recpiired 
to state what post-graduate courses, if any, he has pursued and in 
what special lines of science he has qualifications which would make 
his services useful to the Department. As a further evidence of his 
scientific ability he must submit a thesis on some subject of his own 
choice, or copies of original scientific articles published over his 
signature. 

When openings for such candidates are presented by the work of 
any division of the Department, the Commission will be asked to cer- 
tify the eligibles whose qualifications most closely conform to the 
requirements of the position to be filled. Once adiiiitted to the Depart- 
uient the ‘‘■scientific aid” will he expected to conform to the general 
regulations of the service, and to perform faithfully and regularly the 
duties assigned him by his superior officer. But he will be given 
opportunities to pursue some special line of study or research, and 
outside of office liours he will be able to take advantage of the many 
privileges which residence at the national capital affords, or in some 
instances he will be enabled to share in investigations which the 
Department is conducting outside of Washington, The term of service 
will depend very largely on the aptitude which the incumbent shows 
as an original scientific worker and the ability with which he discharges 
required duties, but in any case will be limited to two years. This 
limitation is made for the express purpose of putting .the. ‘‘scientific 
aids” on a temporary basis, with a view to encouraging their seeking 
outside positions suited to . their attainments^ or their fitting themselves 
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to compete to advantiige in the regular or special civil-service examina- 
tions wliicli are held to siipi)ly eligibles for the permanent service of 
the Department, Siicli an arrangement is in a way comparable 'witli 
tliat by which some colleges limit the term of service of their tutors or 
other junior i;i:istni,ctors to two or three years^ with a view to keeping 
tlieiii alert to fit themselves for higher ])osts in other institutions, 

Uiider present conditions the number of scientific aids who can be 
admitted to the Department will be quite limited, so that only those 
wlio give evidence of superior qualifications for work along lines in 
which the Department is working may hope to be successful in their 
application for service. It is hoped, however, that when once the 
details of management of a coit)s of student assistants have been 
thoroughly adjusted by experience that the way may be opened for a 
larger force of this kind than can at x)resent be maintained. 

A large body of teachers and investigators are now being maiiitamed 
throughout the Union at the expense of the nation and the States. 
To i:)ropeiiy recruit the faculties of our State colleges, the staffs of our 
experiment stations and Government scientific departments, the grad- 
uates of our colleges need wider opportunities for graduate study. It 
is well that a part of their advanced study should be at the national 
capital and in connection with the scientific work which the National 
Govemineut is carrying on. It is believed that it is a wise and eco- 
nomic plan to open the laboratories, libraries, and museums of the 
GoveiTimenfc at Washington to the graduates of oiir colleges, and that 
the participation of an active and ambitions corps of the brightest and 
best of these graduates in the service of the Department will stimulate 
all the scientific wu}rkers in the service and promote the efficient pur- 
suance of the practical ends for which all the scientific work of this 
Department is conducted. 

It has been deemed proper to limit the register of scientific aids^'^ 
to the graduates of those institutions which are the beneficiaries of 
the national bounties, on the ground that this is simply carrying out 
the policy which Congress has established in making these colleges in 
a real sense national institutions. 

With the present number active editorial management of the Eecord 
has been assigned to Dr. E. W. Allen, Assistant Director of this Office, 
and the duties of the Director will hereafter be confined to the 
more general supervision of this, as of other lines of work, in which 
the Office is engaged. This arrangement has come about through 
a gradual process of evolution and, involves no change in thO 'policy 
of the management of the Eecord. ,It^ is believed, however,,.,, that it 
will promote the greater thoroughness' of our review of the literature 
of agricultural science, and,' taken.' in ' connection with , the recent 
strengthening of our editorial force, will enable us to make that review 
more complete and comprehensive than ever before. 



SELECTION AND ITS EFFECTS ON CULTIA^ATED PLANTS. 

Hiinry L. i>e Vilmorin. 

Tli.e word selectioii, taken in its general sense, means clioiee^ In. 
natural history, Avlieii applied to plants or animals wliicti man raises 
niicler domestication, it assumes a more restricted iiieaiiing and is 
applied only to the choice of individuals considered as agents of repro- 
duction. It is in this sense alone that the word selection is used in 
this article. 

The purpose of this paper is to indicate the reasons for making a 
certain choice, the results it may produce, the precautions that should 
accompany it, the practical methods of apidying it, and the difficulties 
that may be met and may defeat the ])iiri)oses in view* 

Evidently the process is quite different from natural selection. The 
latter proceeds independently of man by the simple interplay of natural 
forces, while artificial selection is an act performed by man for the pur- 
pose of satisfying his needs and tastes. Mature modifies plants in their 
interest? man modifies them in Ms; but in the one case, as in the other, 
there is an acquirement of characters and a transmission of the charac- 
ters acquired. 

This article is not the proj)er place to discuss selection and its rela- 
tion to evolution, of which the creation of varieties by selection is only 
one phase; nor is it the place to discuss the relative permanence of 
existing species. The ta;sk of the improver of cultivated plants is not 
to create new species but to establish and fix in known species well 
defined, and constant races possessing distinct characters which may 
render thein useful or agreeable to man. 

The practice of selection is almost or quite as old as the x)ractice of 
cultivation itself. It is certain that from the most remote beginnings 
of pastoral life primitive man has preferred the finest and best shaped 
animals for breeding purposes. In the same way Avhen tlie culture of 
certain useful plants had succeeded to a more primitive ibrni of pastoral 
agriculture or had become associated with it, the domesticated races, of 
plants were gradually ameliorated by the diligence of some men who 
were more observaut and interested than others? and the improved 
races were disseminated from place to place. 

THE EFFECTS OF CHLTIVATION ON PLANTS. 

Much has been said of cultivation as a means of i,mproving plants. 
The writer believes, however, that the selection of the individual 
intended to reproduce a sort has done infinitely more in this direction 
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tlian ciiltivatioBj properly so called. Witlioufc doubt, tbe larger aiiioiints 
of plant food, air, and room that are provided for tlie plant iiiider care- 
fill cultivation, as compared with wild conditions, are the means by 
which, some given i>lants attain to a greater individEal development, 
but. cultivation in general advances iinproveiiieiit piaiicipally becariise 
it gives to mail an opportunity to observe the plant closely, to notice 
even the slightest variations in the characters of the different indi- 
viduals, to note at the time of their occurrence all the variations which 
appear useful to him, and to fix them by sowing the 'seed from 'all the 
individuals that have shown these variations. 

Siiperabiiiidance of food supply undoubtedly favors the appearance 
ill eiilti'vated plants of variations which consist of in iiltipli cation of 
liarts of a plant or the excessive development of certain parts among 
them, but heredity interferes to fix these characters, so that they are 
seen to persist in individuals escaped from, cultivation and are per- 
petuated for a long time, ex’eii after the causes that brought them into 
existence have cehsed to act. 

SELECTION IN THE EARLIER AaES. 

We possess few records bearing on the history of the improvement 
by selection of the various useful or ornamental plants in ancient 
times; jTit the figures which have been le'ft to us in paintings, mosaics, 
and sculptures indicate a notable improvement of the species cultivated 
by the Egyptians, the ancient Greeks, and the Eoina'ns, over the wild 
types of the same plants found in those regions at the present day» 
The leeks of Egypt, to the fame of wdiicli the saci^ed writings bear wit- 
ness, are represented on the bas-reliefs and paintings of Egyptian 
tombs as of a she far superior to that of the wild leeks of the mountains 
of central Asia, which, Avithoiit doubt, represent the primitive type of the 
species. The Eo.maiis cultivated several varieties of. Ihrmim oleracea 
that represented an immense advance over tlie W'ild type fo'und on tlic^ 
coast reg'h'ms of Europe. The flowers and fruits, figures of which are 
fo'iiiid frequently in Eoma'ii works of art, rese'ml)Ie more the varie- 
ties of tlie present day than, the primitive types ','from which tliey 'W'C'ro 
developed. 

In pasvsiiig it may be remarked, in referc'nce to those fTiiits and flowers 
that are propa,gated by grafts nnil not by' seeds, that selectio'ii is not 
entirely unconcerned in their culture, but even in' such cases is found b") 
exert its influence' in several ways. A new variety generally origi'nates 
from a seed which may have been accidei'itally planted, the resulting 
plant being reproduced and multiplied by gra'fting, or from seed planted 
by inan, the various young plants being carefully observed from day to 
day and compared with each other, and meritorious novelties, if such 
appear, selected ' and, propagated.' . In „ grafting, two things must be 
taken into consideration: I,n the first place, only thosc'stocks. should be 
that are healthy, vigorous, as 'free a,s possible from defects and 
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diseases, anxl weli-provided witli roots; and in tlie second place^ tli© 
grafts slionld be taken from tlie youngest and liealthiest slioots of tlie 
plant that is to be propagated and always from those that represent 
most faitlifiilly the cliaracters it is desired to reproduce. Soiiietimes 
variations are produced in plants by dimorpliisoi, as by variation in 
the form or color of the foliage or in the shape or line of the flowers, as 
often occurs in the chrysanthemum. There is then opx>ortnnity for the 
selection of tlie modified branch winch is jiropagated by cuttings or 
any other iiietliod* The cpiestion of the i>erinanence or rmmmg out of 
varieties of fruit trees, which is so often and so contradictorily discussed 
in the horticultural ])ress of all countries, is intimately connected with 
this question of selection. There is no reason why a given type should 
Tim out if only pro|)er stocks and healthy grafts are used in i)ropagaTion, 
but the variety will certainly disappear if it is attacked by parasites to 
the extent that it is no longer possible to fi.ud a graft that eloes not cany 
with it its enemy. 

To return to the history of selection of cultivated vegetables and 
flowers propagated by seeds. Italy, Provence, Flanders, and the neigli- 
borhood of Paris were, at about the beginning of modern tiiiies, the 
principal centers of the improvement of common plants. Seeds grown 
in these places bore a high reputation throughout Europe, and the 
popularity that they enjoyed shows that the characteristics developed 
in the various varieties of plants by these skillful and careful gardeners 
were well flxed, else they could not have reproduced themselves faith- 
fully when cultivated under very different conditions of soil and climate. 
Vegetable gardeners have been for the most part the creators of Euro- 
pean varieties of vegetables (and at the same time of many varieties 
of flowers, for the two occupations of vegetable gardener and florist 
were very often followed by the same individual as is frequently the 
case at the present day), and the nniiormity, the constancy, and the 
cooking qualities of the varieties of vegetables originating in Naples, 
Milan, Lyons, Paris, and tlie Low Oouiitries, bore witness to the skill, 
fine observation, and judgment in the application of selection winch, 
our predecessors possessed. 

It is only since the latter half of the seventeenth century that the seed 
business lias begun to be separated little by little from that of general 
gardening, and as division of labor always results in an improved prod- 
uct, the establishments that have devoted themselves exclusively to the 
growing of seed have come to do it better and more econoiiiicaliy than 
the common gardeners whose time and effort were divided among vari- 
ous lines of production. In one respect, however, the competition of the 
market gardeners as well as that of the florists, properly so called, is 
still very useful to the careful seedsman in that it helps to keepTiim 
always in the front line of progress. To a less extent' than the market 
gardener and florist the vseedsmaii is brought in immediate contact with 
the consumer whose needs are the source of progress and new acquisi- 
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tioiiSo Tlie former sometimes siipplj^ these needs, but often they turn 
to tlie seedsiiian and point out to him the prospect of increased profits 
as the reward for the creation of new and desirable varieties. 

At the present day species that have been cultivated for many years 
have become, so to say, like wax in the hands of special growers, who 
mold them and fashion them to their taste, obtaiiiiiig the va.rioiis 
inodificatioiis of shape, size, flavor, etc., demanded by the preferences 
of their patrons and the caprices of fashion. 

EXAMPLES OP SELECTION. 

It would be difficult to select a more striking example of the varia- 
tions that selection can develop and fix than the cultivated forms of 
Brassica oleracea. As already stated, this plant is a native of the 
coasts of western Europe, and is found on the shores of the Mediter- 
raueaii, as well as on those of the Atlantic Ocean. The wild, plant 
grows principally on the calcareous cliffs on the border of the sea« It 
is a semi-herbaceoiis, semi-ligneous vegetable, flowering from the second 
yeax onward, much branched and making each year both flowering 
branches and vegetative branches which are to fl.ower the year follow- 
ing. The leaves are thick and fleshy, as are the flowering branches, 
while the stem and the crown of the root are also to a certain extent 
swollen and thickened. All of these characters will be fotiiid exag- 
gerated greatly in the cultivated varieties of B, oleracecij but not all of 
them in any one race. Ordinarily one of the organs of the plant is 
selected with a view to obtaining one of the 20 or 30 forms of vegetables 
which, identical or nearly so with the others in their essential (;harac- 
teristics of flower and fruit, present most divergent forms as far as the 
organs of vegetation are concerned. 

Cabbages, which form the most important group of cultivated B. olem- 
cea^ represent the plant reduced to its most simple form, that ivS, to a 
single erect stem bearing at its upper extremity iinuieroiis large, thick- 
ened leaves, more or less closely crowded togetlier, wdiioh, according to 
• their shape and the manner in which they are laid over, eiicl.i othe,r, 
form ' beads that are oval {as in York Sugar Loaf), conical (.Early 
Etanipes, Pomeranian), spherical (Joanet, lIol'raiiKi Short Stem), or 
flattened (St. Denis, Brunswick). The same forms are found again in 
the Savoys, which differ from the ordinary cabbages in the form of 
development of the parenchyma between the little nerves of the leaves, 
giving the upper, surface a blistered appearance: Oval (Long Headed 
Savoy), conical (St. Jean Savoy), spherical (Victoria Savoy), and flat- 
tened (Koblet Savoy). 

Again, the same variety of forms is found among the red cabbages, 
where the entire leaf is colored a deep red: Conical (Eed Conical), 
spherical (Red Dwarf Erfurt), flattened (Eed Pologne). 

'.All these forum ' without exception are the result of a patient and 
prolonged selection which has given to tlmm almost complete perma- 
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But these are not the only modifications of this plant, nor even of 
the leaves alone. There are the various headless cabbages or kale^ 
which differ widely in respect to size, shape, and color. One of them, 
the collarcl (Rosette Oolewort), has round, spoonshaped leaves, imbri- 
cated blit not crowded together to such an extent as to deprive those 
ill the middle of air and light and thus blanch them, as is the case 
with the inner leaves of the head cabbage. There are niimeroiis varie- 
ties of kales with the leaves green or red, entire or laciniate, flat or 
curled; Portugal cabbage, cow cabbage, branched kales {B. olemcem 
ramosa)^ palm borecole, and many besides, among which Brussels 
sprouts is not the least strange. On a simple, straight stem are ranged 
petiolate, flattened, spoonshaped leaves. At the axil of each leaf is 
developed a little branch, the leaves of which fold over each other and. 
are closely imbricated, forming a little hard head. Selection has solved 
the problem, apparently so difficult, of inducing the formation of heads 
on the branches of a stem without such formation at its top. 

The stem of jB, oleracea^ as I have said, is in the wild very large 
and capable of becoming thickened. Taking advantage of this tend- 
ency, selection has established a form the entire stem of which becomes 
large and fleshy and yields a product that can be used as a vegetable 
when it is young and tender, and is valuable as a food for cattle in 
winter when it has reached its full development. 

If, instead of affecting the entire stem, the swelling is localized a 
little distance above the ground, the kohl-rabi is formed, the varieties 
of which are numerous, large or small, early or late, white or violet. 

The capability of becoming thickened and fleshy is not limited to 
the stem. The tap root possesses it also, and plants which showed a 
marked tendency to vary in this way having been noticed and repro- 
duced, have yielded, under the influence of long-continued selection, the 
turnip-rooted cabbage {B. cmdo-rapa) and ruta-baga, the former of which 
has white flesh, the latter yellow. They are round, oblong, or fl.attened, 
and may weigh as much as 8 or 10 kg. Selection has produced tliese 
numerous forms from, a root that weighs scarcely 1 or 2 ozs. in the wild 
state. 

A still more remarkable modiflcation was developed, as follows : The 
floral branch of Ji. oleraeea is very thick and especially at the early 
period of its growth very tender and agreeable to the taste when 
cooked. Certain Italian gardeners noticed that the inflorescences of 
certain individuals had the sprouts larger and more thickened than 
others. Collecting the seed from these and selecting among the 
descendants of the second generation those plants which yielded the 
largest and shortest floral shoots, they have succeeded in creating 
the very ' characteristic modification known as the cauliflower., ' Here 
the pedicels' of the flower have become very much thickened and' flat-' 
teiied at the expense of the flowers themselves, which on the principal 
shoots have, become atrophied and appear , in,,' small numbers only on 
the shoots of the third or fourth rank, which develop slowly on those 



8 


EXPERIMENT STATION BECOm 


heads wMdi have not been cut at the time when they were good to eat. 
With the principal result once obtained, selection has produced vari- 
eties of cauliflower, early or late, of varying size, white, yellow, rose, 
or violet in color and of various degrees of hardiness. 

Here, tlieu, is a plant the ditlerent races of which hiwe come clown in 
culture under such ditlerent forms that an unusual keenness of insight 
or the aid of botanical science is necessary to explain that they truly 
belong to one wild type in which, in one case the leaves, in another 
the iiitiorescences, in still another the stem or the root, liave been liter- 
ally modified by the power of selection to such an extent that from 
infinitely slight variations at the beginning the differences between 
the various races have become greater than are often found in nature 
between ditlerent species of the same genus; and all of this has been 
aceomplisliecl by almost imperceptible steps under the influence of 
continued selection in a single direction. 

Doubtless selection may be defined, but nothing can exfilam it so 
well as its results. For this reason I shall mention a few more exam- 
ples taken from among the most common plants. 

Take, for instance, celery. This is an aquatic perennial plant native 
ill almost the entire basin of the Mediterranean, having its stem and 
petioles relativelj^ large, tender, hollow, and of a pronounced aromatic 
odor. It was early observed in ditches and swamps, and introduced 
into cultivation. In the time of the Eomans it was planted iii gardens, 
more perhaps as an ornamental plant for use in cloniestic religious cere- 
monies than as a vegetable properly so called. When it came to be 
appreciated as a plant for the kitchen garden, it became an object of 
the gardener’s attention. At first the size of the petioles was increased, 
then the plants with hollow petioles were eliminated as inferior to 
those in which the entire stalk was filled with tender, crisi) flesh. 
Plants throwing up suckers were weeded out because growth force is 
always more economically utilized when it concenters about a single 
Ijlant axis than when it is divided among several. ' Tlie useful jiart of 
the celery being the stalk or petiole of the leaf, efforts 'were and are 
still directed toward the development of this organ by reducing others 
to the smallest size, compatible with' the good , growth of the pla'iit. 
The variety Pascal is very near to the present ideal of a green celery. 
The self-blanching .celery was' found in the neighborhood of Paris per- 
haps a dozen years ago by a very successful market gardener, Ohemiii. 
The original plant 'yielded seed from which was raised, a good propor- 
tion of thC' new variety, but also some green piai'its. Ey persistent 
selection the xiroportion of green x>lants has been considerably reduced, 
but they have not yet entirely disappeared. By way of compensation 
this race, has yielded a pretty variation with rose-colored ribs, .which: is, 
becoming fixed. ' .White Plume and Boston Market are two good' Amer-^' 
.'..yican varieties. The latter throws up many suckers, which isv considered 
,,;',a':,:defect according to European standards. But attention has not 
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always been concentrated upon tlie petioles of tlie celery. Coiinois-^ 
seiirs have not failed to observe that the fleshy roots on wliicli the 
leaves are inserted possessed an esxiecial flavor arid were sweeter^ 
altlioiigb not of as clear a color as the stalks. By selection certain 
plants have been obtained in which the root has been modified into a 
larg'Cj well-shaped, and very regular, rounded eiilargeinent, as in the 
Erfurt and Prague turnip-rooted celeries. 

It should be noted in comparing the various races of B. oleracea that 
but one organ is enlargecl. If this organ is the root, the leaves and the 
petioles are proi^ortioiiately diminished in size and serve only as auxil- 
iary organs to the root. It is very difficult in general to develop two 
organs at the same time to any great degree in the same xilaiit. In 
support of this assertion the beet may be mentioned, as the history of 
its cultural evolution presents many analogies 'to that of the celery. I 
shall devote only enough time to it to point out certain ditterences 
between these two vegetables. In the first place, in the case of the 
beet it is the kind of root developed that is of greatest importance. In 
this case the leaves are only the organs of assimilation and of trans- 
formation of the food absorbed. The form having the leaves, or rather' 
the petioles and libs of the leaves very much enlarged and the root 
small, branched, and fibrous, is known as the Swiss chard. Whenever 
there occurs an enlargement of the stalk or petioles properly so called, 
one may be certain that a decrease in the size of the root has already 
oeourred or will occur immediately. 

The deep red color of garden beets is of very great importance. But 
in sugar beets, the absence of color — that is, the perfect wffiiteness of 
the flesh of the root— is a condition of i>erfection. Selection has pro- 
duced this very remarkable specialization. There is no necessary or 
absolute correlation between the color of the root and that of .the foliage. 
Ill garden beets a thick, tender, sweet, and richly colored flesh is much 
desired. NTow, a variety may liave these quaiities without its foliage 
showing, at least for tlie greater part of the growing period, any particu- 
larly deex) coloration. In England it was the fashion to prodiic*e varie- 
ties of garden beets with large and deeply colored foliage (as in Delfs 
Dark Leaf beet). Some' men of independence and good judgment have 
not hesitated to say that this is putting color to a bad use; that it is 
better to concentrate it in the root. As a matter of fact, the dark red 
Egyptian and Cheltenham Green beets and among the American 
varieties Edmaud Early Turnip are living proofs that a variety may 
have finely colored roots and at the same time preserve in its leaves a 
noticeable proportion of green surface. A third class might' bo made 
of those having very deeply colored reddish brown ■ foliage,' 'which are 
used for decorative purposes only, as for instance, the Dracaena beet, ; 
But in agreement with the rule already laid down, this race' has a small 
root of no ciilinairy value. ,, 

I can not conclude this list of plants which' have' been modified by 
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artificial selection in siicli divergent directions and wliicli so plainly 
bear tlie impress of inaii^s activity, without mentioning a few ornamental 
plants as Avell as garden vegetables. 

Take for instance the amaranth. This is an annual plant from India 
of rapid growth with large alternate oval leaves and iiicoiispiciioiis 
flowers ill large bracteate clustered siiikes. It has become^ under the 
influence of selection, in one case a vegetable esteemed for its large 
and thickened leaves ; in another case an ornamental, valued also for 
its leaves, which in this instance are variously colored and variegated; 
and ill a. third case it is valued for its inflorescence, which is so curb, 
oiisly modified that one would hardly recognize at first sight the 
original type in the strange variations that have been developed from it. 

Let ns consider only tlie extremes, the cockscomb and the feathered 
celosia. The former is a low-growing stocky plant witli its tloweriug 
head enormously developed. An accidental fasciation of the stem has 
been fixed by selection and augmented to such an incredible degree 
that the size of the stem at its top must be measured by dissecting all 
the rediiidications which form the part of the plant called the comb. 
This colored velvety mass, so ornamental in its bizarre effects, is the 
simple modification of an ordinary straight cylindrical stem into the 
comb. 

From the same original type has been produced another entirely 
different plant. This is the feathered celosia, which is as graceful and 
light as the other is massive and stocky. Whereas all the stems were 
united into one in the cockscomb, they are here distinct, erect, and 
divided into ascending branches, each one of which ends in a plume 
having a. varying number of filaments furnished with bright colored, 
silky bracts, and vary from golden yellow, through flame color and 
crimson to deep violet. In spite of such great differences in appearance 
between the two plants, it is not i)ossibIe to observe the botanical 
characters and fail to recognize that both are modifications of the same 
original species. 

From the same root are produced still other formations in which the 
ornamental part is not the inflorescence but the leal:*, which is zoned or 
flagellated or bordered, sometimes with brown on a green ground- work, 
or sometimes with bright red on yellow or brown or even simply on a 
brighter shade of red. All these pretty variations are the result of 
selection acting on the various forms found in nature or on modifica- 
tions induced and patiently accentuated by man. 

If it were not for the danger of making the list too long, many other 
examples of profound modifications brought about by the actioU' of 
selection on, the natural characters of wild plants could be mentioned. 
A single example that has been, produced entirely' within recent 'times' 
will 'be, instanced. The catma was introduced, into', garden, culture' 
about 1820 as a foliage plant 5 seeds were sown to obtain , variations of 
form and,. color of foliage, and the success of M. Anmm in. this- respect 



SELECTION AND ITS EFFECTS ON CULTIVATED PLANTS, 11 

is well known. More xeeently M, Orozy, of Lyons, and other growers 
ha.ve directed tlieir efforts to increasing the size of the flower, as a 
result of which we have the large flowered varieties tha;t to-day rival 
the gladiolus for garden decoration in siiminer. At the same time the 
color of the flowers lias increased in brilliancy. It may be said indeed 
tliat; hybridization has not been entirely imcouceriied in this increase 
of size, but it is none the less selection that has taken advantage of 
the tendency thus introduced into the plant as a result of crossing, and 
that produces for ns eaeli year better varieties, the series of which is 
still far from being exliansted. 

APPLICATION OF SELECTION. 

If plants did not vary there could be no selection. The object of 
selection is to establish, fix, and sometimes to develop in plants certain 
qualities or new peciriiarities which a plant has shown and some one has 
noticed. 

It is not difficult to select plants. Anyone can do it, but it is not so 
easy to do it profitably. In order to succeed, one must be not only 
patient, attentive to the work in hand, but must also exercise judgment 
and common sense. 

Every modification that a plant shows is not necessarily worth fixing. 
Experience alone can tell whether it is worth perpetuating. The Olii- 
nese ptiinrose is one of those plants that within a short space of time, 
that is, within fifty or sixty years, has produced a very great number of 
good varieties under the influence of selection. It seems that any new 
character that appears in these plants is easily established. Several 
times I have found in cultivation, both at Paris and in the Riviera, cer- 
tain bordered flowers, that is, flo'wers having a lighter colored border 
around a deeper colored disk, but all of my efforts to fix this pretty 
variation have thus far been in vain. 

V\"lien a variation in a cultivated form is noticed, one should ask him- 
self first W'hetlier it is wmrtli fixing; for it is very evident that it would 
be time and labor lost if anyone . should devote himself to the fixation 
of a character having neither interest nor Uvsefiilness. Several years 
ago a gardener brought to the writer a plant of a new celery that lie 
had happened to find in a seed plat. He had transplanted it, saved 
the seeds from it, and sowed them, Avith the result that the type Avas 
reproduced very faithfully. It was a celery in which the pedicel or 
leaf stalk wUiS shortened almost to the point of disappearance. The 
many crowded leaves spread over the groanddii a compact rosette, but 
the lilaiit had practically lost the Amry part that made it useful as a 
vegetable, that is, the stalks. I told him so and , did not conceal from 
him the' fact that his novelty appeared to me to mark a step backward 
and not foiuAuird, somewhat as if one had discoAweda potato without 
tubers. I could not convince him' that his novelty was' 'not a fine , thing, 
and' I believe he actually ' found, a house that introduced it into trade 
2 ,' 
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among: tlieir novelties* If borticiiltiiral novelties were a rarity^ one 
could realize ttiat aiiytliing new would be received with eagerness^ biit^ 
as a matter of fact, novelties soperabound, and one is tempted to say 
that the greatest virtue of a plant breeder is to be severe toward liis 
own creations and not easily to become enthusiastic over their real or 
siip|)osed merits* Hence, good judgment and experience are necessary 
ill order to decide, when a variation a..ppears, wlietlier it is worth propa- 
gating or not with a view to establishing a new variety in tlie course 
of time* 

If, as is most often the case, there is but one plant that shows the 
modification, the only thing to do is to collect the seeds from it to be 
planted again. But even here there are certain precautions to be taken* 
If the plant is one of those in rvhich"^ cross fertilization takes place 
easily, it is advisable to remove the possibility of pollination by plants 
of the same kind which might be in the vicinity. There are two ways 
of doing this: One is to destroy all xilants of the same kind except tlie 
one to be propagated. The other is to cover the flowers of this plant 
so that they are protected from the pollen of other plants. It is advis- 
able, if the flowers have already begun to ox^eii when the variation is 
noticed, to destroy all those that might have been fertilized by the 
pollen of any other plant, as this would introduce an iiiiknowii parent- 
age into the race. 

For the sake of simplicity I shall first consider the commonest case, 
that of a i>lant capable of self-fertilization, or one in which the different 
flowers of the same plant can fertilize each other, and do not require the 
aid of another iilaiit of the same siiecies. Seeds will then be collected 
only from those flowers which open after the plant lias been covered. 
Suppose now that we have before us the seerhs gathered from a plant 
that has shown the variation which we wish to propagate. The first 
thing to do is to sow these seeds in order to obtain a considerable num- 
ber of young plants. The chances of finding something satisfactory 
among them naturally increases with the iiuinber of individuals among 
.which w’^e can choose. lu this connection two important points are to 
be observed: (1) The inequality which is found in different cases in the 
proportion of plants conforming to the desired type in the first genera- 
tion after the beginning of the selection. Sometimes, as has already 
been said, a single one is not obtained. Certainly this result is not 
eiicoiiraging; nevertheless this is not always an unqualified reascMi for 
abandoning the task to which one has set himself. Occasionally it 
happens that by gathering ■ the seed from the plants of the second 
generation, the characteristics of the plant originally selected may 
reappear in the following generation. 

Sometimes, on the contrary, the observed variation may reproduce 
itself completely and entirely in the first generation. This case is rare, 
but nevertheless it does occur.. One day I noticed in a lot of double 
violet clarkias a plant with pure white double flowers. When gathered 
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and sown by tlieinselves, tlie seeds of this plant yielded only pure 
white flowers wliich have never varied. The race was established in a 
single generation. Generally, however, the result is intermediate— 
that is, certain individuals show the desired characters, while others 
revert to the earlier form. Wo shall consider in due season the proper 
method of procedure in a case like this. Meanwhile, I must take up 
the second point to which I have already referred, which is: (2) The 
necessity of sowing the seed under normal conditions. By these, I 
mean conditions which are not such as will influence artificially the 
characters of the plant produced by these seeds. In other words, 
structural or other peculiarities w^hich. the plants show should be the 
result of their natural tendencies and not the artificial result of culti- 
vation. In a word, the plants under observation must have the oppor- 
tunity to show their defects as well as good qualities. It goes without 
saying that a selection can not be useful and valuable unless so made. 
One must be in a position to decide. that a iflaiit behaves in a certain 
manner because it has an innate tendency to do so, and that it has not 
been constrained to a certain form artificially. An illustration will 
make my point better understood than many explanations. In select- 
ing sugar beets those roots are sought for that are straight, long, and 
free from lateral branches. This is right, for those that are branched 
are more difficult, and hence more expensive, to gather. Now, certain 
growers of beet seed in the north of France once formed the idea — 
thinking, no doubt, in this way to improve their varieties — of growing 
the plants which were to be used as seed stocks in very rich deeply 
worked soil, where they were very much crowded together; so much 
so that 16 to 20, or even more, grew on one square meter of ground. 
The result was that the beet assumed the form, and later the length of 
a thick whipstock. They were not branched because the roots were 
very closely crowded together. Their sugar content was abnormally 
high as O' result of their growing so close together, and the conclusions 
drawn from the form of the roots and their sugar content, as deter- 
iiiiiied ill the laboratory, were tainted with error because they did 
not represent qualities truly acquired, but modifications accidentally 
im|)osed by external conditions. ' Thus these beets which were declared 
to be of good shape and composition in the laboratory yielded seed 
which, when sown in the open field, p.roduced branched roots of only 
moderate sugar content, because the descendants had reassiimed their 
true characters when they were released from the restraint, which had 
been artificially imposed on the parent plants. Those beets, alone, m,ay 
bo considered iinbranched that are free from roots when they are culti- 
vated under conditions that would i^ermit them to become branched if 
they had such a tendency. In order to obtain seed that, will produce 
Iinbranched ' roots, the plants from which the ' selection is' to be' made 
must be grown under conditions .as nearly as possibledike those under 
which the same kind of plants are .commonly grown' that are intended 
for common domestic or industrial uses. 
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Let iis return to a consideration of tlie successive operations of selec- 
tion. Suppose that we liave before ns a lot of plants grown from se.ed 
of tlie plant wiiicli forms the point of departure in the establislioient of a 
new variety. Of these x>lants some are tr ue to type — that is, they repro- 
duce faitlifiilly tlie characters wliicli we desire. Others have reverted 
to the older type aiid 'wo destroy them. We also destro}^ those which 
correspond only imperfectly to the ideal which we have set before our- 
selves. Let us siipx)ose that the tenth part of these plants are true to 
type and that we have twenty satisfactory plants before us. There are 
then open to us two methods of x>rocedure. There is the method by 
individual selection of single x>laiits and that of individual selection 
b}?” group lots. The former is much the more exact, more simple, more 
direct, and less liable to error. But it has the disadvantage of being 
slow of operation, for at the end of three or four generations the grower 
still has only the seed produced by a single plant, and 2 or 3 years are 
still required to produce a large enough stock to introduce it into trade. 

The method by group lots operates more rapidly and at the same 
time affords a considerable x>robability of establishing the variety. It 
consists in selecting not a single plant, but as large a number of |>er- 
fectly satistactory plants as can be found by individual exainiiiatioii of 
all the |)lants in the lot. These x)iants are grown together, the seeds 
are collected in one lot, and are xdanted tliefoliowdng year (if the x)lai,it 
is an aiiiiiial) in order to obtain a larger noniber of plants, from which 
a larger number of individuals may be selected than in the xu'‘ecediiig 
year, thus providing a good (piantity of the seed of tlie improved ra-ce 
in a short time. The weak x>oint in. this method is that one does not 
know in what maiiiier each individual x>iant has reproduced itself, so 
that in selecting a good xdant one does not know, that it wuis not 
derived from a X^^'c^dueed only '5 or 10 per cent of seed of 

the imi)roved variety, the other nine-tenths reverting to the earlier 
type. Tills may liapi)en and, of course, hinder the complete di,;fferen" 
tiation and establishment of the race. 

There is a metliod tliat .may be said to be intermediate between the 
two .already described, which embraces, to a great extent, the advan- 
tages of both without their disadvantage. It is the .method of seeding 
by single plants. This metliod requires somewhat more labor and 
attention. It is as follows: .In the first generation from the original 
|)lant, instead of selecting only one individiial as in the first method, 
several are chosen, all of .them perfectly satisfactory in api)earance, but 
instead of sowing them together and collecting the seed in a mixture, 
as ill tlie' second inethod, each is grown sufficiently far away from the 
others to avoid cross fertili;^ation and the seed fro in each xilaiit is col- 
lected separately. Each lot is again sown separately the next year 
and when the time comes to make a selection, the .first' stef) is to note 
to. .what extent each of the lots thus obtained has faithfully rexirodnced' 
the characters of tlie |)lant from which it is sprung. (E^or the; sake of 
clearness. an<,l convenience each plaiut selected .receives a niuiiber or 
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letter by wliicli it is designated and its pedigree may be followed). A 
great difference is generall^^ noticed in tke beliavior of tlie different 
plants in respect to the transmission of their characters. Those that 
do not reproduce the desired characters are entirely rejected. If any 
are found, as often happens, that reproduce entirely those of the pai’eiit 
plant, siicli plant or plants only are preserved, and their desceiidaiits 
may be used immediately for the iniiltipllcatioii of the new variet.y5 
which is thus established with a constancy that the best hortictiltnral 
varieties do not alwm 3 ’s possess. 

This process of seeding by individual plants is one of the most pow- 
erful means which the plant breeder possesses to establish with cer- 
tainty and relative quickness new varieties of cultivated plants. About 
20 years ago I applied this method to the im])vovmimt of sugar beets,, 
a wmrk that was begun by iny father iti ISoD and that I have made one 
of my priiicii)al lines of business for 25 years. In the laboratory of 
Yerrieres, as everywhere else at the p)reseiit time, the roots of tlie sugar 
beet are submitted individually first to a physical selection as to sir-e, 
form, color, etc., then to an examination, by the polariscope for their 
sugar content. After this the most perfect roots are replanted and the 
seed from eaeli one is collected and kept separate, but vStill before insing 
this seed for the nmltiplication of the variety on a large scale, those 
plants must he deterinined which, beside their own characters, are 
endowed with that special quality which, consists of faithfully trans- 
mitting those characters to their descendants. A small sample of 
the seed from eiich root, enough' to prociuee about 50 pdaiits, is sown 
the next year. The roots produced are examined physically and chem- 
ically at the laboratory in the usual manner. If the result (;f the test 
is unfavorable, the rest of the seed is thrown away; but if the testis 
favorable — that is, if the roots from vvdiich the seed wm p)rodiiced have 
demonstrated that tiiey reproduce and transmit taithfully to their 
des(*endants the qualities for whicli they were chosen — the rest of the 
seed is sown with suitable care so as to obta,iii as great an increase of 
the variety as possible. hTow, it '"is a fact of observation that iiidi vklual 
plants or animals are very unequally endowed in this respect. I have 
already referred, to this fact wdieii 1 mentioned the ease iii which a new 
variety is established in a single generation. In an article on hered- 
ity, written in 1856, 103 ^ father has so well presented this matter of tiie 
varying ability of individuals to transmit their own characters' that 
I can do no better than quote the entire passage: 

^‘An example drawn fro'm the animal world will make this idea., 
clearer. Suppose two stallions, eminently xemarkable;,fi)r eight char- 
acteristics, the same for both. Let the first of these characteristics be 
that of a fine head and shoulders,, with the head, shapely and well 
poised. We will ].iot ineadon the other 'Characteristics, wliichmre of no 
importance tO" our argument, and pass directly^ to the eighth. Let this 
eighth characteristic be that of being' a 'good stallion, and, since we 
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are only malving: a. supposition, we will defne this by saying that it 
consists ill the a-bility to transmit to descendants seven -eigiitlis of Ills 
own characteristics^ Fow let us advance one generation and consider 
two male olfspring of these animals. The first has transmitted seven 
of these characteristics, but lie has not transmitted the first; hence 
this colt will, liave a head that is too large, badly poised, and he will 
not carry it well; but, as he has received the quality of being a good 
stallion, he will transmit with tenacity to his descendants hisiinsliaiiely 
head, ciompensated, however, by his other good qualities. Let the 
offspring of the second stallion, on the other hand, x^ossess all the visi- 
ble characteristics of hivS father and be, to all appearances, a fine horse. 
But he has not received the eighth quality* In the second generation 
he will show his great defect. His offsiiring will have no common fam- 
ily resemblance and all the fine qualities which lie received from Iiis 
sire will thus be lost to tlie further improvement of the race. This 
ability to impress a very pronounced character on their offsxiring, wliich 
certain stallions x)ossess to a much higher degree than others, is a fact 
well known to those who devote themselves to the improvement of 
domestic animals; but it is not generally known that in the plant world 
this iact is even more ])ronoiinced, so much so that certain plants endow 
their descendants with such prepotency that a race, equivalent almost 
to a species group, is formed at a single leap, while at other times thou- 
sands of individuals may be raised from a plant showing some notice- 
able peculiarity without a single one of them reproducing the distinctive 
trait of the xiarent. But as this ability to transmit a specific character 
is not indicated by any external, cliaracteristic and the result alone 
reveals its existence, it becomes necessary to be able to eliminate from 
the second generation all of the descendants of a plant imperfectly 
endowed in this respect; and for this reason I have been led to make 
it an absolute rule to keex) the seed from different plants separate aim! 
not to mix the seed of two plants intended to be used in imxiroving a 
race, no matter how x)erfect and how mindi alike theKse plants may 
appear.’^ 

When,' after two or three generations, it is seen that the new variety 
' is not becoming constant, that at each generation the reversirins to tlie 
old type or variations in all directions are still found, it is better to 
abandon the selection entirely, or rather, cease to apply it to this lot, 
which is x)ossibly lacking in the ability to transmit acquired characters, 
and to seek another point of departure in another Individiial better 
endowed in this respect. 

BIBEGTION OF SELECTION. 

The characters that have determined the selection of a certain plant 
' have just been spoken of. It is understood that anyone engaged in the 
selection of plants or animals is selecting for the xiurpo'se of iiiiprove- 
naent Man’s efibrts to modify a plant by means of selection, however, 
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may be more or less skillfully directed. Besides, tlie result obtained, 
tliougli expressing exactly the breeder's ideal, may be very differently 
estimated according to the circumstances and the country. The ideal 
of a fruit, vegetable, or flower varies greatly according to the tastes of 
different persons, and the influence of these different tastes must make 
itself felt in one way or another in the direction given to selection. 

There are certain considerations of common sense that must be 
observed under all circumstances, which, if forgotten or disregarded, 
■will lead to unfavorable results that will everywhere be recognized as 
such. It would be useless to attempt to unite in one and the same 
plant two characters which antagonize or interfere with the utility of 
each other. For instance, certain very dwarf beans are often widely 
advertised as producing i)ods of wonderful length. If the description 
is exact, and there is' no reason to doubt that it is, the pods being 
longer than the stem that bears them, they would touch the ground 
and very often rot from contact with the damp soil. Comnion sense 
would show that vei^v long pods should be borne by pole beans and 
that very dwarf varieties should bear short but numerous pods. 

For several years very large flowers have been the fashion and pan- 
sies and begonias are shown in which the flower is as large as the open 
hand. It has never been demonstrated that this is progress in a right 
direction. These flowers that are so large and abundant have not 
always the substance and stiffness necessary to hold them upright. 
The result is that they bend under the slightest unfavorable atmos- 
pheric changes or often even under their own weight and frequently 
become much less beautiful than smaller but more substantial and 
numerous flowers. There is another instance of iniprovemeiit, so called, 
which I am not alone in considering quite the opposite. There is a 
very pretty species of helianthus (if. which is much 

esteemed in America and in Europe as a cut flower in siiinmer. Its 
flowers, 3 or 4 in. in diameter, are of a imetty shape and superb golden 
color relieved by a black center. They are much sought after for 
sheaves and large bouquets. A florist has selected a variety called 
Stella which x>roduees a much smaller number of flowers, G in. or more 
in diameter, like those of small varieties of II. anmiiis. With the loss 
of its abuiidance of flowers this xflant has also lost the grace and 
lightness which constituted its especial merit. 

The above example brings out a point that must be taken into con- 
sideration in selection. It is that there exist in nature certain laws of 
equilibriiiin or of compensation that must betaken into account 5 as, 
for instance, the law that the size of the organs in any given variety of 
plant v^aries inversely as their number. The same variety does not 
produce' both very large and very numerous flowers. This' feet' iS' espe- 
'' cially, noticeable in the cultivated cmetsivm {Senecio crumtiis).' The 
flowers, wldchdii the wild plant are scarcely as large as the flowers of 
the true 'daisy {BeUis perennis)^ are usually bred to resemble those of 
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tlie ox-eye dhimj (OhrijsaMhemiim leucanthemuni). Tills is not a wise 
api)]i cation of selection. When of this size, the flowers that a well 
cultivated plant bears are no more .than* 50 or GO in miin'ber. They 
cover tlie plant less completely than when they are a little smaller, but 
are 100 or 150 in iiiiiiiber. The effect in the latter (*ase is the more sat- 
isfactory. The details are lost in the mass of color, and abortive or 
acc3identally injured specimens do not break the solidity of the mass as 
wlieii the ffowers are individually of such size that the removal of one 
of tliein necessarily leaves a gap. 

l^eitlier can a plant be expected to be at once very productive and 
very early. Time is an element of considerable importance in the 
growth of plaiitvS. The x>lant that grows under favorable conditions of 
temperature and light for a month longer than another wdll necessarily 
produce a eonsiderablj?- greater weiglit of organic matter, but there are 
iiiaiiy cUkSCS in which great earliness is an absolute condition of i>roduc- 
tion. It is understood that under such conditions earliness is sought 
before anjdhiiig else. It is a local necessity that must be taken into 
account. The problem of selection is almost always complicated with 
particular local requirements, and this explains' the extreme miilti- 
I)licity of cultivated varieties which certain people condemn wdthout 
considering tlie reason for tlieir existence. 

The role of selection has been of the greatest importance in the past, 
as can be seen by the examxffes already cited. It will continue to be 
of immense im|>ortance in the future, for it is certain that mankind, in 
proportion as it increases in number and takes possession more and 
more completely of the surface of the earth, will be obliged to obtain 
from it more and more of food and other useful x)roducts. To accom- 
plish this, inaii must im|)rove aniinals and plants, which are the iostni- 
iiients of organic production, just as he improves the im|>lements and 
ma<*hiiies which are the instruments of industrial transformations* 
Moreover, mankind will be compelled to apply vselection not only to 
species already kmown, but also to those which are yet to be discovered. 

Up to tlie present time selection has been applied particularly to 
aniiuals or biennials, plants in. which generations follow each other 
rapidly. Under the management of corporate bodies, such as associa- 
tions and local governments, it could be api'>Iied, for example, to foreist 
trees, in wdiich the difference between. the best and poorest specimens, 
as is well known,, is extremely great. Since a well established race of 
sugar beets has been obtained,, why should not also a cork oak be bred, 
the cork of which will be of rapid development and faultless texture.? 
The value of such a cork would be double or treble that of the ordi- 
nary article. 

HOW’" SHOIILT) SEED BE OOELB.OTED FBOM PLANTS? 

In concluding these notes on selection, it a]:?pears advisable to touch, 
upon a point to which certain people attach great importance, but on 
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wliicli inj o])ii!ion does not agree with that usually lield. I refer to tlie 
custom of collecting* seeds froai some certain part of a plant in prefer- 
ence to another. There is no idea more prevalent in gardening tliaii 
that of the superiority of seeds collected from the base of the central 
stem over those of the top of the same stem, and' especially over those of 
tlie lateral branches. I have made and had made experiments on this 
subject, and I have invariably found no difference among the seeds 
collected from various parts of the same x)lant with respect to the pro- 
portion of single and doable plants obtained. I have repeated these 
ex])eri!iients many times on ornamental plants with respect to the 
doubling of flowers, on vegetables witli respect to the size and quality 
of the roots, and on cereals with respect to the yield in weiglit and the 
appearance of the seed, and 1 have always found that while individual 
plants may differ from each other in respect to the transmission of 
characters, yet from the same plant there was great uniformity 
of results obtained. The larger seeds xmoduce slightly more vigorous 
plants ill the earlier periods of growth, but do not give any guaranty 
of ability to transmit superior qualities. When a is known to be 
thoroughbred, and its ability to transmit its own characters has been 
established, I should always prefer the smallest seed that came from 
it, although collected from the part of the plant which is considered 
the least favorable in the common opinion, to the largest seed taken 
from the xiart believed to be most favorable, of a iilant whose pedigree 
is less certain. 

CONCLUSIONS, 

Selection is the surest and most pcyverful instrument that man |ios- 
sesses for the modification of living organisms. 

Variations are easily induced by change of environment and cultiva- 
tion. The latter is an addition of esxiecial importance, because it 
liermits variations which are spontaneously produced to be easily 
observed and selected. 

These modifications may aifect the external characters of form, shaxie, 
and color, or the internal qualities of fiavor, x>erfiinie, chemical com- 
position, etc. 

Selection may modify organisms in any direction not incompatible 
with tbe x)reservatioii of life, but there are certain characters that are 
mutually antagonistic: Individual size and number of parts, gretifi pro- 
ductiveness and extreme earliness, relatively large size of a part, and 
very intense coioratioiv In order to be effective, selection must be con- 
tinued in one and tbe same direction. 

The value of the results obtained depends on the ability and j'udg- 
ment of the breeder. A^arieties may degenerate as welL as' improve' 
under selection. ' . ■ 

The unit of selection is the individual. ,The superiority of one seed 
over others, from the same individual,, with respect to the transmission 
of characters, can not be foretold. 
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CHEMISTRY. 

Tlie inverting power of tartaric, citric, and oxalic acids upon 
sucrose, H. Gillott {BuL Assoc, Beige Ghim,^ IS {1899)^ Xos, 80- 
94; S^pji, 119-130 ). — A critical study of tlie influences of thiie, quantity, 
and kind of acid, and conceutration of tbe solution upon the iiU'ersioii 
of sucrose. Numerous tables are given, from which the following con- 
clusions are drawn : (1) Tartaric acid possesses greater inverting power 
than citric acid; (2) oxalic acid manifests a greater inverting power 
than eitlier tartaric or citric acid; (3) for each of the three acidvS named 
the amount of siiga-r inverted increases considerably with the tempera- 
ture, amount of acid, coiiceiitration of tlie solution, etc.; and, (4) the 
temperature,’ the quantity of acid, and the quantity of sugar remaining 
constant, the amount of sugar inverted increases with the duration of 
action. — H. BNYDER. 

Motes oil tlie hydrolysis of cellulose by acids, G. W. Rolf,e and 
W. H. Barlow {Teeh, 12 { 1899 ),^ No, pp , 61 - 61 ). — This is a 

preliminary study of the products of the hydrolysis of cotton cellulose 
by means of decinormal sulphuric acid under pressures varying from 1 
to 8 atmospheres. The specific rotary and cupric reducing powers of 
the soluble products formed at different stages of liydrolysis were deter- 
mined and tlie results platted. The authors believe they have suc- 
ceeded in considerably diminishing the experimental error of otlier 
investigators. By the method of hydrolysis employed less than 10 
per cent of the cotton was liydroiyzed, into soluble products. These 
products are believed to be in the main dextrose and xylose. Inter- 
inecliate conversion products which are practically insoluble are formed 
during tlie proc^ess. , 

Observations on the determination of nitrogen by the Kjeldahl 
method, L. Maquenne and E. Roux A(/ro?i..^.2S {1899)^ No, 2^ pp, 
76-82^ Bill, Soe. GMm, Paris^ 3. ser,.^ 21 (iR9,9), No. 6', pp, 812-314; Rev. 
Ghhn, Analgt. et AppL^ 4 (18.9.9), No. 5, pp. lM-149 ). — An account is 
given of an investigation of the various sources of error in this method, 
such as incomplete digestion and 'the evolution of, add fumes when 
sodium, sulphid and sodium hydroxid containing carbonate are used. 
::;'\:To'a the error due to tlie evolution of carbon dioxid when car- 
bonated soda solution is used, the authors recommend that a small 
" 'aO',,,'; : 
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baisket containing piuiiice stone be suspended io the neck of a clistilia- 
tion liask before the soda is added. To do away with the error due 
to volatile siilpliiir compounds, sodium hypopliosphite is siibstitiitecl 
for sodium siilphid as a precipitant for' the mercury. About 1 gin. of 
the liypophospliite is required for the precipitation. After adding the 
liypophospMte the solution is heated for a few minutes at 70 to 80^ 0. 
and cooled before the soda is added and the distillation commenced. 

ill tests made on colza cake, ground horn, and dried blood, the 
decomposition was complete only when digestion was continued for 
from i to 1 hour after the solutions had become colorless. It was found 
that all of the ammonia was carried over in the first 4o cc. of the 
distillate. 

The iodometric method of determining the ammonia is not considered 
to possess any advantages over the ordinary acicliraetric methocL 

Tlie estimation of nitrites and nitrates, A. W. Blyth [Glieni. 
iYcirs*, 79 (1899)^ Wo, 2049^ p, 102), — The author has devised an appa- 
ratus ill whicli. nitrites and nitrates, either singly or together, can be 
determined as nitric oxid by means of ferrous chlorid. 

‘'The essential featiiie of the apparatus is a mercury valve which is made by con- 
necting one end of a long delivery tnhe with the side tube of a flask and ciuising 
the other to dip l)elow tlie surface of mercury in the mercurial trough, the heud of 
the delivery tube being 770 mm. above this level. The air from the flask is expelled 
by boiling, and a special feature is made of the ease with which successive vacua 
can be obtained in such a flask. The author has found that nitric oxid is evolved 
from nitrites at once, whereas there is an appreciable interval of from one to two 
minutes before any nitric oxid is formed from nitrates. Yitrates yield the whole of 
the nitric oxid only when the flask is evacuated several times. The results obtained 
with the apparatus are accurate.'” 

Methods for tlie quantitative deteriiiiiiatioii of fat in organs, 
W. KiNU")PFELMA(tiiEU ( Oesferr, Ghem. Ztg.y 2 [1899), Ao. 5, pi), 122-124),—' 
Tlie author reviews the different metiiods wliieli have been used for fiit 
deteriiiinatioii ki meat, etc., vshowing the irieffectiveiiBss of the old 
iBetliods of extraction. He concludes that the choice lies between 
Dormeyer’s method of digesting the material with pepsin and hydro- 
chloric acid previous to extraction (E. S. E.., 7, p. 919) and Prank^s 
method of treatment with alcohol for 24 hours before extraction. The 
latter is simpler, although it does not secure quite as much fat as Dor-, 
meyerA method. Only investigation can decide which of these two 
methods is best adapted to the purpose. 

Note upon tlie detection of horsefiesh in sausage, F. Jeaxt 
(A rm. GUm, Analyt, et AjipL, 4 {1899), No, 3, jip. 81, 82), — Glycogen is 
determined as follows :’*^The suspected material, in a fine state of 
division, is macerated in water for an hour at 60 to 70^, To the liquid 
obtained by pressure a few droj)s of acetic acid; are added. ' The soluble 
albuminoids are removed' by coagulation and filtration, and the liquid 
reduced by evaporation to 20 cc. When cool, 100 me. of '95 per cent 
alcohol is added to precipitate glycogen, which is" collected on a filter. 
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waslied witli aleobol and then with ether. Tlie glycogen is finally 
dried and weighed. The iodio reaction of BraiitigaDi and Edeliiiaiiii 
for the detection of glycogen is described. No analyses are given or 
standard pi'oposecL — h. snyder. 

The variation in tlie composition of Paris green, with a scheme 
for its analysis, T. E. Stillman {Stevens Indicator^ .233-MO; 

(ihs. in Teeli, Quart.^ 12 {1899)^ tVo. i, Rev, Cheni,^ p, 15). — The coin- 
position of pure Paris green, aceto-arseiiite of copper, is given as CtiO^ 
dl.29 per cent; As 20 :i, 58,65. per cent; and C 2 FI 4 O 2 , 10.06 per cent, 
^dldiilteratioii as sucli is said to be rare in this country, altlioiigli many 
samples sliow an excessive amount of arsenious acid, and the com- 
mercial material does not give uniform results when used as an insec- 
ticide. Foreign samples are frequently adulterated with barium 
siil|)hate, calcium carbonate, lead chromate, or gypsum; but these 
may be added to alter the shade when the mixture is designed for use 
as a pigment. A simple scheme for the analysis of Paris green for the 
above imparities is given.^’ 

Clioice of a siibstaace for use as a basis for standardizing solutions in acid- 
imetry and alkalimetry, S. P.'L. Jorexsen {lievMhim, Ind. 9, Xo, 107,;p.S04; ahs. 
in Jotrr. Soe. Chem. Tnd.^ 18 (1899)^ Xo. p. 74 ). — Sodium oxalute is reeommeiuled, its 
advantages tor tlie purpose being pointed out. A weighed portion is ignited in a 
platinum crucible, and tlie resulting carbonate is used for standardizing normal acid 
by titrati.on. 

Baume’s hydrometer — American standard, S. S. Emery (Jom\ Jmer. Chem. Sog., 
21 [1899), Xos.2,pp. 118-132: 4, p,o8S ). — A calculation of the degrees Baimu'r.corre- 
spouding to speciilc gravities of liquids lighter and heavier than water. 

The quantitative determination of glucose in pure solutions and in blood, 
A. Bickel {Arch. Physiol. {Pfiil(jcr'\,73 [1899), Xo.S-d, jyp.MS-ldU ). — The outcome of 
the study was that in tlie quantitative analysis of dextrose, whether in a«iaeous 
solntions or aqueous extracts of animal tissue, an alkaline solution containing glucose 
should never he heated to a high tem])eratnre on account of the danger of losing a 
part of the dextrose by the decomposition due to the alkaline vsalts in the sohition. 
An acid reaction preventvS this decomposition. 

The quantitative deterniination of glycogen, J. Weidenbaum (JrGh. Physiol. 
IPjlUyer'], 75 [1899), Xo. 3-5, pp. 113-110), 

The determination of glycogen according to Brlicke and Kiilz, E. PflVger 
(Arch. Physiol. [7pfMt/er], 75 ( 1899), Xo. 3-5, pp. 120-247 ). — It was found that the method 
involved an error of from 16 to 20 tier cent. An attempt tO'ina.ke the method more 
exact was unsuccessfuL , 

Deterniination of mustard oil in rape-seed cakes, V. Steix (Tldss'kr.lMndoImi., 
17 (1898), Xo. 7-8, pp. 503-510). 

Estimation of nicotiii in tobacco, R. Hefelmann (Fharm. Centralhalle, 19 (1898), 
■pp. 523, 524; ahs. in Chew. Centbl., 1898, 11, pp. 562,563; Jour, Chem. Soc. ILondon], 76 
{lS99),Xo.437,II,p.261). 

Estimation of the bitter principles in hops, C. J. litXTNER (Ztsehr. Geso^m. Prautv., 
21 (189S),pp. 4.07, 410; ahs. in Chem. Centhl., 1898, II,pp> 684, 685; Jow\ Chem. Soc. [Lon- 
don~],76ilS99),Xo,437,II,p.264). 

, Analysis of sumac, M. Spica (Leipzig Pdrher u. Zeiigdr.Ztg., 47 (1898), p. 526 ; ahs, 
in Bill, Absog. Beige Chim,,. 13 (1899), Xo. S,p. 154). 

The sumac of Sicily and its adulterants, F. Andreasch ( Gerber, 24 (1898), pp, 
139, 151, 164, 176, 190, BOX, BIS ; ahs. in Bui. Assoc. Beige Ohim., 23 (1899), Xo.'3,p, I5S), 
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A new method of quantitatively or , qualitatively examining albiiiiiiiioids, 
diastases, alkaloids, leiicomains, or toxins, particularly those in urine, P. CiiiB- 
pjiT {Compt. Rend. Acad. ScL Paris, 128 {1S99), No. 7,pp. 431-433). 

A metiiod for distill gtiisliing between cotton-seed, sesame, peanut, and olive 
oils, M. Toktblli and R. Ruggeei {Stas. Sim\ A(fr. ritil,, 31 {1898), No.3,j)p. 249-269). 

Motes Oil tile aracliidic and lignoceric acids of eartliiiiit oil, and tlieir estima- 
tion, L. AnciiBUTT {Joar. Soc. Cheni. Ind., 17 ( 1898). No. 12, pp. 1124-1127).— results 
obtained are applied hi the detection of peanut oil in olive oil. 

Coiorinietiio determination of iron in water, A. Seyi>a-8tettin {Cliem. Ztg., 22 
{1S9S), No. 104, p. 10S6) . 

A needed modification of the determination of calcium carbonate in marls 
and soils, A. Mayeii {Lcmdic. Vers. Stat., 51 {1899), No, 4-5, j-q). 339, 340). — The sub- 
stitution of acetic acid (1 part of glacial acetic acid to 2 parts of water) for the 
hydrochloric acid osiially employed is recommended. Acetic acid gives very accu- 
rate results with j) are calcium carbonate in tbe Scheilder apparatus and possesses 
the advantage over hydrochloric acid of attacking but slightly iron carbonate, 
which is sometimes found in considerable amounts in maxis and soils and whicli is 
of no value as an ainendraeiit. 

Some notes on the content of volatile acids in wine, G. M,<,>kpurg<> (Oesierrr. 
Chem. Ztg., 2 {1899) No. 8, pp. 209-211). 

On the formation of sugar from the albumen of eggs, F. BlitmenthaI; {Compt. 
Rend. Acad. Sci. Paris, 128 {1S99), No. 2, pp. 117-120). — Recent work on this subject 
is briefly reviewed, and experlineuts by the author reported. The author believes 
that 8 to 12 gm. of sugar may be formed from 100 gm. of albumen (from white of egg). 

A simple apparatus for the determination of nitrogen by the KJeidahl 
method {Zischr. Anahjt. Chem., 38 {1899), No. 2, p. 166 ; ahs. in Cdwm. Cenibl., 1899, I, p. 
948, fig. 1). 

Apparatus for rapid analysis of milk, G. D. MacdogCxALD {Jour. Soc. Chem. 
Ind., IS {1899), No. 3, pp. 235-238, figs. lo). 

A new attachment for the SoxMet extractor, S. Robertson '{Arch. Hyg., 30 
{1897), p. 318; ahs. in Zischr. Anahjt. Chem., 38 {1S99), No. l,p. 45, fig. 1). — The substance 
is contained in a gdass cylinder with perforated bottom, over which a Alter paper 
can be tied. Caps fitting over the top and bottom of the cylinder are provided for 
use during drying and weighing. 

Report of agricuitural-cliemical examinations for 1898, V. Stein {Tidsslr. 
Landokon., 17 {1S98), No. 7-8, pp. 500-523). — Kesnlts of analytical work don© for the 
Royal Danish Agricultural Society in examinations of feeding stutfs, dairy products, 
fertilizers, etc, — F. w. woll. 

BOTAMY. 

Varieties of corn, B. Stitrteyant {U. 8. Dept. Apr., Office of Mx- 
permeut SktMons BuL 57, pp. IDS, fgs. 14 ). — In tills moiiograpli about 
800, varieties or syiiODyms are treated, and an attempt is made to place 
the iiomeuclatiire upon a sound scientific basis.' The system of classi- 
fi, cation adopted bring'S closely related forms together and in this way 
a very considerable duplication of varieties is shown. The main di'vi- 
sioiis whicli the author follows are those described by him in the Bulle- 
tin of the Torrey Botanic^ Club for August, 1894 (E. S. E., 6, p. 274). 

; Poa fexidleriana and its allies, T. A. Williams {U. 8. hept. Agr., 
BimHwn of Agrostology Oire, 10, pp. 6, fig. 1 ). — The author has attempted 
to remove the cause of niucl! confusion in herbaria, by presenting a 
study of this species of grass and the numerous forms which have been 
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confosed witli it. 'Tlie species and varieties reco^^itized are: Poa longi- 
ligida^ F. hngiligida wyomitigensis var. nov.y I\ longliJedmuMlataj 1\ 
lomfi^edmicAilata rlHdescens var. nov.^ P. scabriuHctdii sp. iiov., P, hrevF 
pamculfitaj P. hrein%mmGiilcda sitbpalUda var, nov.^ I\ fenileriana^ P, 
femlleriami mFoniea var, nov., and P. eatonL 

Copper ill plants, B, T, MaoDoiKtAL {Bot Gaz\^ 27 {1899)^ No. Ij 
J9J). 68^ 99^ fig* 1 ). — The wide distribution of capper in pliiiits seems to 
be deteiMiiiiied by the presence of tbe metal in the soil rather than by any 
selective power in th,e plants. It is stated that plants grown in ordi- 
nary soils may contain 30 ing. of copper to each kilogram of dry matter^ 
while, according to Lehmann,^ plants growing in soils rich, in copper 
may contain as much as 560 mg. of copper per kilogram of dry matter. 
The author states that a specimen from a dead tree of Querem macro- 
earpcv recently examined at the University of Minnesota 'was found to 
contain slightly less than 500 ing. of cox>per per kiiog.ram of dry .matter. 
Examii'iation of the wood showed the copper to be present in tbe form 
of finely divided reddish brown particles in the tracheidesj vessels, and 
medullary parenchyma. It is presumed that it gained entraiUce to 
the tivSsiievS before the death of the treCy and liad therefore passed 
through the conducting elements and been absorbed by the living cells 
of the ineduliary rays. The large amount of the snbstaiiice present, 
the author states, supports Lelimanii’s conclusions that copper does .not 
exert a .marked injurious infiuence upon plants. 

On. the poisonous properties of sodium clilorid and sea water 
toward plants, H. Coxjpin {Rev, Gen, Bot.^ 10 {1898}^ No, jjjn 177- 
190^ jigs, 3 ), — A serievS of experiments is reported in which the toxic 
efiect of sodium clilorid and sea water toward the germination and 
gTOw^th of wheat, peas, vetches, lui)ines, maize, and Beta maHtima^ 
AiHjdex liastata maHtlma^ and GaJdle marithna is shown. Different 
strengths of solatioii from 0.125 to 5 per cent were tested. It was 
found that the toxic strength of sodium. chlorid solution foi:' wheat was 
1.8 per cent, peas 1.2 per cent, vetch 1.1 per cent, lupine 2.2 per cent, 
and maize 1.4 per cent. For plants not growing .naturally near the sea- 
shore the average toxic*, strength of sodium chlorid solution is about .IJ- 
per cent; for plants which naturally grow near the seasliore tiieir tol- 
eration of this salt is much higher. Beta< mmdtima and GakUe wiarltBna 
were killed by a 4 per cent solution and the AM/plex hastata 
by a 5 per cent solution. TUCvSe plants are able to withstand amounts 
of this salt in about the proportion in which it usually exists in sea 
water. ' 

The effect of other solutions on these maritime plants was tested, and 
the toxic strength of magnesium sulphate was found to be about 3 per 
cent and of magiiesiun.) chlorid about 2|- per cent. , These ciiiaiitities 
are considerably in excess of the amount ordinarily found in sea water. 


lArch. Hyg.,27 (1896), p 1. 
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liifliience of electricity upon plants, G-. E, Stoke {Bot 27 
{lS99)j No. 2j 2 }p. 128j 124 ). — The results of experiments based upon 
iBeasiiremeiits of about 20,000 plants are briefly outlined. Tiie more 
important factors indicate that electricity exerts an ai)precial}le influ- 
ence upon plants, and the application of certain strength of currents 
for one minute or less is sufficient to act as a stiiiiiiliis. Germiiiatioii 
and growth are both accelerated by electrical action. Plants do not 
respond immediately to electrical stimuli, hut possess a latent period 
of about 25 minutes, that is, about the same as that for heliotropic and 
geotropic stimuli Eeaction to electrical stimuli is limited to a narrow 
range in the intensity of the current and is manifest either in the accel- 
eration or retardation of metabolic activity according to the nature and 
strength of the current employed. There was found a minimum, opti- 
mum, cessation, and maximum stimulus, and the excitation produced 
by alternating currents was more marked than that produced by direct 
currents. The increase of stimulus necessary to produce an equally 
noticeable difference of percej)tioii bears a constant ratio to the total 
stimulus intensity which may be expressed by the ratio of 1: 3. 

Root tubercles upon spring and aiitiinin grown legumes, Ih I>. 
Halsted (Bol Gaz\^ 27 [1899\ No. p. 120). — In an abstract of a 
paper presented before the Society for Plant Morphology and Physi- 
ology, it was shown that the ninth successive crop of wax beans upon 
the same plat, grown in spring, consisted of plants whose roots were 
abimdantly supplied with nearly spherical tubercles, while the plants 
of the succeeding crop grown during the summer wmre almost without 
tubercles. As an explanation of this difference the author states that 
there was doubtless, less available nitrogen in the comparatively cool 
earth of May than in the warmer ground of August, The denitrifying 
germs, being more active in midsummer, had provided a greater supply 
of combined nitrogen for the young plants. The spring crop, not- 
having this abundant siiptdy, was nitrogen hungry, and this furnished 
the proper condition .for the abundant development of tubercles. The 
widely varying results \Yluch are secured in iiiocnlation expermieiits, 
either wntli soil extracts or pure cultures, can probably find an expla- 
natioii ill this way. 

Nitragin and the nodules of leguminous plants, MaeiA Daav- 
SON [Frocu Eoy. jSoe. [Londo‘}i]y 64 {1899)^ No. 406.) pp. 167\ IBS). — This 
paper consists, of an abstract contounicated to the Koyal Society, in 
which the author states that a study of the tubercles found upon the 
roots of leguminous plants has led to the confirmation of the claim of 
the parasitic nature of both filaments and bacteroids contained in these 
organs. The filaments were not found to have any constant relation 
with the nucleus of the cells, as was represented by Beyerinck iii 1888. 
By plasmolysis of the root hairs the infe,ction ■ tube is shown to' have 
grown iiitO' the hair and does not correspond with tbe'primordial utricle 
of the hair, showing that Erank w^as in error in regarding the tube as 
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forttiecl from the contents of the hair mingled with the fungus proto- 
plasiiL By staining with aniline blue and orseilliip tliese tubes and 
filaments appear to consist of strands of straight rodlets lying parallel 
to tlie longer axis of the filaineiits and embedded in. a colorless matrix^ 
This matrix, it is stated, tloes not consist of cellulose, cliitiu, or any 
.form of slime„ The swellings upon the .filaments occur at places where 
the rodlets have become heax>ed.up 5 and eventually burst liberating tlie 
rodlets„ After liberation from the filaments they become' transformed 
into X, V, and Y shaped bacteroids. This variety of shape does not 
occur when, the organisms are cultivated outside of the plant on solid, 
media, but are readily produced in a few days in liquid ])ea extract. 
By cultivating tliese organisms i.n drox) cultures they seem to iiiiiltiply 
by division into equal or sometimes slightly unequal halves. This 
method of division leads to the conclusion that the ofgiiiiisms belong 
to the Sc]..iizoinycetes, but whether they are true ba(,!teria or not is still 
undecided. The X, V, and Y shaxied bacteroids when once formed 
ax>pear ^1’ further growth. TheKse organisms are aerobic, and 

their power of fixing atmospheric nitrogen, is to be further tested. 

Coiiimereial Aitragiu is said to consist of minute iiiicrococcus-like 
bodies, straiglit and immovable. They multiply rapidly on gelatine 
media and in x>ea extract become converted into bacteroids. It is stated 
that Kitragiii consists of the tubercle organism and as a result of 
inoeiilatioii of either seeds or soil, tubercle formation takes place. 
Crossing of kinds siipi'died for different genera and species a, re found 
quite successful within the tribe Yiciem. Seedling peas grown in sterile 
tubes showed that direct infection of the young radicles and also of 
older roots is tolerably certain, pi'oviding the conditions under wMcli 
gemiinatioii occurred are maintained after infection. It is not neces- 
sary that the organism should i)ass through the soil in order to secure 
ii:ifectloi.q and an accumulation of carbon dioxid around the roots is not 
a cause of failure in infection. The addition of Isiitragin tO:Soils rich 
in nitrides is said to be inadvisable, but a supply ^>1’ it to soils 'X>oox'' in ■ 
nitrates may result in increased yields, although better results would 
prol.iabIy be obtaiiieil if instead of Hitra-gin, nitrates should be add.ed 
to the soil. 

. Experimeiits witli Nitragin and Alinit, A. Sempo:lo'Ws:ki {Dent, 
Lmidw, Frense^'Xd){1899)j No. 13^ 14). — Inoculation experiments are 
rex)orted with N'itragiii on lupines, serradella, l.iorse l.>eaiis, vetches, and 
X^eas; and ' with Alinit on. oats and ba.rl 0 y. The soil on which the 
exxmrimeiits were conducted was a wet loam. The germination of tlie 
legumes ' which had received' the inoculating material was hastened 
somewhat, while tlie Alinit seemed without ettect in this rega.rcL At 
the end of the season the x'llants were removed from the plats and the 
amounts of .straw 'and grain and the x^ercentage of nitrogen, in the roots 
xleterinined.' Tlie plats of .small-leaved luxiine, fodder vetch, and ser- 
, radella showed considerable increases where inoculation was resorted 
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tOj wliile.the iininociilated plats of peas, liorse beans, and hairy lupine 
gave the best showing. 

The plat of oats \Yliich had received the Alinit culture gave the best 
result, while with barley the uninoculated plat made the best showing. 

Bisordinate variations in hybrids, C. Naitdin {Bev. Eort^ 70 
{189S)j 21^ pp. 509^ 510). — The author gives the conclusions which 

he has arrived at after a long experience with hybrids between a con- 
siderable number of species of plants. The conclusions are in part as 
follows : 

The more nearly congeneric species resemble each other, the more 
certain and easy is their hybridization. The resemblances, however, 
are i^hysioiogical and do not always appear in external characters. 
Certain plants which are very different in general api)earance cross 
very readily and produce fertile hybrids. This is the case with Linarki 
vnlgariSy a plant having hirge yellow flowers, and X. piirpwrcr/, which 
has small dark-i)urple flowers. This is also true of Nicotiana tabaeum 
and N, glama; tlie first an annual with large leaves and pink flowers 
and the second a small tree with comparatively small leaves and small 
yellow flowers. That external resemblances are not a sure indication 
of physiological affinities is well shown in the case of scpiashes. 
Gumirhita maxima^ G.'pepo^ and 0. moschata^ in spite of their great 
resemblances in habit, foliage, and flowers, do not hybridize, while (7. 
melanosperma^ though very different from the other species of the 
genus, is influenced by their pollen and produces fruits which, how- 
ever, contain seeds with imperfect embryos. 

Either from imperfections of the ovules, or more frequently of the 
pollen, or of both these, hybrids are often sterile, but as a compensa- 
tion for this inferiority they are often larger and apparently more 
vigorous tiiaii the parent species. 

The sterility of hybrids is far from general. A considerable num- 
ber of them are in some degree fertile to their own pollen and more 
certainly so to the pollen of one or other of the parent species. More- 
over, some are as fertile with themselves as are the parent species. 
External resemblances of the species do not warrant a conjecture as 
to the degree of fertility of their hybrids. 

There is some truth in statements commonly made that hybrids 
soon revert to the specific types from which they came, or become 
extinct on account of the increasing imperfection of their reproductive 
organs, but the exceptions are numerous. In experiments in hybrid- 
ization the successive generations were watched for many years. In 
the first generation, that which results directly from hybridization, the 
product is in general very uniform, the dissimilarity of the individuals 
not being very marked. The majority are intermediate be ween the 
two parent species, some inclining more than others toward one of the 
two species. In the second generation the case is wholly different, 
the rule being dissimilarity. Among 100 individuals, possibly a dozen 
approach more or less to the parent species without reverting entirely. 
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Tiie reiiiaiiicler are an aggregation of anomalous forms^ mo two of 
wiiicli are alike. This capricioiisness resulting from hybridization the 
author terms clisordinate variation {variatloib deHordonnec), 

Report on botanical survey in Alaska in 1898, W. li. E^^vNS ( U, S\ Dept. Agr., 
OjJke of Experliueni AkiHons Ihd. OA pp. 4S-50 ), — Brief popular notes are given ou a 
collecting tour in the Cook Inlet region during the sumiuer of 1898, and statements 
are made relative to various plants of economic value. 

G-rasses, clovers, forage, and economic crops, W. R. Dooson and W. C. STUBiis 
{Louisiaoia Stas. Bui. 5/?, :2. ser.^ pp. 55, figs. 1£). — Notes are glA^eii tiaaiting of grasses, 
leguminous forage crops, hay and forage crops other than grasses and legumes, and 
economic plants other than hay and forage crops. Popular descriptions are given 
of these different plants and suggestions given as to their relative value in the State. 

New species of North American gras.ses ( U. S. Dept. Agr., Division of Agrostology 
CirG.9,pp. 7). — This circular consists of a description of a niimhcr of new s])ecies of 
grasses of which Sc ribner and Williams <lcscribe eapillarifolia, P. saxa Ulls, F. hreiD 
pmikmkiia, F. longiligiila, F. planifoUa, F. liniosa, F. Inciivva, F. mvagmata ; Scribner 
and Smith, Elymus arenlcoUis; Scrilmer, Fact leclcenhyi, F. aGutiglumis, F. tenerrima, 
F.epilw, and .EragrostU Tuteseens. 

Oogenesiis in Finns laricio, C. J. Ciiambeijlain {r>ot. Da:;., P7 (1S90), No. 4, pp. 
968-^80, 2 )U, .?). — Studies on lertilization and embryology. 

Comparative anatomy of liypocotyl and epicotyl in woody plants, F. Rai\ia- 
LEY { 'Minnesota Bot. StniUes, 5 ser., 1899, pt. 9, pp. 87-186, jAs. 4, figs. 98). — TIio author 
finds these two parts of the plant essentially dissimilar, although secondai’y changes 
may cause resemblances. 

Seedlings of certain woody plants, F. llASiA.hRr (Minnesota Hot. Studies, 8. ser., 
1899, pL 9, pp. 69-86, pis. 4). — A number of seedlings were studied, from which it 
appears that generalizations relative to the form of <‘otyledons can not be safely 
made without a great mass of data. 

A contribution to the life history of Riimex, B. Pink (Minnesoia Bot. Studies, 9. 
ser., 1899, pt. 9 , pp. 187-158, pis. 4). — Studies are given on the life history of Pawtex 
salicifolius and }D rertidllatus. 

Conti’ibutioii to the biology of winter wheat, S. Tovoukov XS elsk. Kho'Z. i 
Lyesov., 199 (1S99), Jan., pj). 1-44). 

On the biology of Agariciis velutipes, R. 11. Biffin (Jour. Linn. Soo. Bot. [Lon- 
don-], 84 (1890), No. 986, pp. 147-169, pis. 8). 

Influence of the medium on the growth of I'oots, J. Wacicek (Jahrh. Ifm. Bot. 
IFrlngslieim], 89 (1898), No. 1, pp. 71-116; ahs. in Bot Centbt, 75? (1808), No. 10, pp. 
308-810). 

Aerial roots of the grape, V. Vannuooini and Ct. K. Rasetim (Sia:. Sper. Agr, 
Ital, 81 (1808), No. 4,pp. 358-859, pi. 1). 

Seed dissemination and distribution of Razouniofskya robusta, D. T. Mac- 
DoutrAL {Mmnesoia Bot. Studies, 9. ser., 1899, pt. 9, pp. 169-174, pis. 9). — The fruit of 
this interesting parasite of IHnus ponderosa is said to be evplosive, and is scattered 
by that means. Tlie distribution of the plant is said to he determined to a large 
extent by air currents rising from the bottom of canyons, tlic parasite being found 
most abniidautiy near the rim of the canyon. 

Some appliances for the elementary .study of plant physiology, W. F. Ganong 
(Bot. Gas., 97 (1899), No. 4, pp. 955-967, figs. 7). 

Variations in the starch reserve in trees at different times of the year, E. 
Mer (BiiJ. Soe. Bot France, 8. ser., 5 (1898), No. 5, pp. 999-309). 

. Investigations made on the gum flow of trees during 1898, F. Ludwig 
{Ztschr. F flans enkrank., 0 (1899), No. 1, pp. 10-14).— k sninrnary is given of soim^ of 
the more important contributions published during 1898 ou the gum flow of trees 
and, its causes. ' 
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Outlie respiration of germinating wheat, G, Burlakow (Arh. Naturf. /i. Vniv . 
Charkow, 31 (1897), Beilage, pp, I-XV; ahs. in Hot, Centhl., 74 {1898)^ Xo. 11^ pp> 333, 
334). 

Coloring matter of flowers, P. A. Keegan (Nat, Sci,, 13 (1898), pp. 194-199; 14 
(1899), pp, 143-149). 

Scientific and practical studies of Nitragin and Alinit with special reference 
to the latter, H. Latjgk (Centhl, Bali, a. Par,, 2, Abt., 5 (1899), Xos. 1, pp, 20-23; 2, 
27p. 54-62; 3, pp. 87-90). 

On Alinit (Centhl, Agr, Chem,, 28 (1899), No. S, pp. 156-165 ). — A brief review of 
investigations on this subject. 

The nitrogen problem, G. W. Field (Jlliode Island Sta. Bill. 50, pp, 
is a popular bulletin which treats of the primary chemical elements and simple 
nitrogenous comi^ounds, the acquisition of nitrogen by bacteria, and the denitrify- 
ing organism. 

Methods in plant histology, I, C. J, Chamberlain (Joitr. Appl. Mieros., 2 (1899), 
No . 3, pp , 296-300, figs, 5). 

i:eteorology--~climatoiogy. 

Annual summary of meteorological observations in tlie United 
States, 1898 ( 17. S. Deft. Agr,^ Weather Bureau, Monthly Weather 
Review^ 26 [1898), Mo, 13 ^pp, 593-605 ^ charts 5). — This is a summary of 
observations on atmospheric pressure, temperatiirej precipitation, wind 
movement, cloudiness, and other meteorological phenomena based 
essentially upon data received from about 140 regular Weather Bureau 
stations and 28 regular (Janadian stations. The data are given in 
tables and charts and summarized in the 

'^The year opened with high temperature for the season east of the Rocky Moun- 
tains and cold w'eather in the Plateau region and on the middle and south Pacitic 
coasts. The mild temperatures east of the Rocky Mountains continued throughout 
February and March, the winter being unusually mild, especially in North Dakota, 
the Lake region, and the Missouri and upper Mississippi valleys. 

‘‘Interlake navigation opened much earlier than usual. The Straits of Mackinac 
were free from ice on March 28, the earliest date but one during the 63 years that 
records have been kept. While navigation opeu<Al much earlier than visual, its close 
was marked by one of the greatest ice blockades at the west end of Lake Erie in the 
history of lake navigation. . . . 

“There were several periods of very warm weather during July and August, the 
temperatures registered at a few stations east of the Appahichians being higher 
than ever before known. During the latter jiart of July and at intervals daring 
August, periods of high temperatures, conjoined with liigli relative humidity, pre- 
vailed in the central and eastern portions of the country and much bodily discom- 
fort was experienced. 

“Temperature continued above normal generally until October, when a reversal 
of the prevailing conditions took place, such reversal being first observed in the 
Rocky Mountain and Plateau regions, where the temperature averaged from t to 
below normal. The temperature was also helow normal in October quite generally 
throughout the Northwest and also in the Gulf States, hut remained above normal 
in the Lake region, the Ohio Valley, and Tennessee. 

“The reversal noted as heginning in October was almost completely established 
during November, when the only districts showing plus dexiartu res were the Florida 
peninsula and the upper Lake region. In December temperature was helow normal 
in practically all districts, the departures averaging from 1 to 8^ below normal. 
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^*Th<3 precipitation of the year just ended was below noniial over by far the 
greater part of the United States. Fortunately, however, thea*© was an abtiiidaiice 
of rain generally' tlirongliout the middle portion of the central vailleys and the Mid- 
dle and England States. Precipitation was below normal west of the Eocky 
Moniitains, in tln^ tipper Elisstssippi and upper Missouri valleys, and from New Mexico 
eastwjird to th.e Atlantic. The normal precipitation over much the greater part of 
tiio last-named area., however, is more than snfficient for the needs of agricultural 
interests; the ooinlitioris as regards those interests were, therefore, not so unfavor- 
able as they might otherwise have been. 

^^The drought which began in California in the fall of 1897 continued until May, 
1898. Ill the latter month, which practically closes the rainy season on the Pacifio 
coast, heavy rains fell in California and the Plateau region. The rainy season of 
1898-99 in California began auspiciously, tbe September rains being abovx the aver- 
age. The fall during October, November, and December, however, was below the 
average and at the close of the year grave apprehensions were entertained of a 
second season <d' diminished rains. 

'On the Gulf and South Atlantic States the fall was ])elow the average, although 
the deiiciency was not so great as in former years. The pre('ipitatioii of tliis region 
has been below normal with unimportant exceptions since 1890. It would be exceed- 
ingly interesting to discover the cause of the continued diminution.” 

Report of tlie Cliief of the Weather Bureau, 1897-98 (17. S> 
Dq)t Weather Bnremi 1897-98^ pp. S38j charts S8, dgms, 9 ), — 

This report is divided into 7 parts. Part 1, an adioiiiistrative report, 
has already been noted (E. S. K._, 10, j.). 827). Part II gives a list of 
observing stations and changes therein during 1897, and hourly aver- 
ages of atmospheric [iressure, temperature, and wine! from the records 
of aiitooiatic instruments at 28 stations. Part III coutaiiis monthly 
and annual meteorological summaries for 145 Weather Bureau stations. 
Part iV gives monthly and annual mean temperature and annual 
extremes of temperature, together with the dates of the first and last 
killing frost, 1807. Part V reports the monthly and annual precipita- 
tion tor all stations, 1897. Part YI. gives miscelianeo us meteorological 
tables and reports, including general characteristics of tbe weather of 
1897, temperatiire, precipitation, relative humidity, sunshine and cioudi- 
ness, severe local storms, loss of life by tornado and lightning, etc. 
Part YII contains the following articles: Climate of Cuba, Weather of 
Manila, and Temperature, rainfall, and humidity of San Juan, Porto 
Kico,by W. R. Phillips; Meteorological waves, and The distribution 
of moisture in the United States, by H. A. Hazen. 

Meteorological observations, R.J, Redding {Georgia Sta. Bul.41,pp. 1S3-1S5),— 
A record is given of raintkll at Experiment, Georgia, during 1898, as well as of the 
mean temperature and rainfall at the same place for May-August, 1890-1898. The 
most remarkable feature of the weather dtiriug the year 1898 "was the excess of 
above 10 in. of rainfall over the average of the past 9 years. The total for the year 
wms 57.24 in., and the average for 9 years was 47.05 in.” 

Meteorological observations at the Michigan Agricultural Experiment Sta- 
tion for the year 1896, R. C. Kedzie (MioMgan 8ta, lipL 1S91\ pp. 13S-157 )* — Daily 
and mouthiy summaries of observations during 1896 on temperature, pressure, pre- 
cipitation, humidity, cloudiness, and wind movement,, and a record of thunderstorms 
during the yean 
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A- resuaie of meteorological observations made at' Chateau dim, France, d'lr- 
ing 1897, E. Rogkr (.Raj). Champs D'Expn'ivmvcs rt Ifiarion. ISia, Jgroti. Char I res], 
1S96~97, pp. 159-101^ fig. 1). 

Hote of the storm in Enre-et-Loir, France, June 28, 1897, E. Roger [Rcip. 
Champs Experiences et Demon. [Eta. Agron. Chartres], 1896-97, pp. 163-170). — Asome- 
Avliat detailed accouut of tins storm. 

Sniispots and rainfall, A. B. MacDowat.l (.WdHrt',, 50 {1899), Ko. 15$S, pp. 5^5, 
584 ). — The same method iis(;d with temperature <dj.servati(ins noted in E. S.R., 10, 
p. 1020, was applied to raiutall observations extending back in case of Greenwdcli to 
1815. Tlie results indicate ‘‘a greater tendency tn wetness in years about sun-spot 
minima than about maxima ’’in the region of Green wicli, the o]>posite Ikoing true 
for the more northerly region of Rothesay. In the author’s opinion, however, this 
contrariety is not fatal to the idea of sun-spot iniliience. 

Light freezes, F. SonuT {Prog. .igr. et Fit {Ed. VEst), 30 {1899), Xo. 16, pp.iSo- 
489 ). — These are discussed especially in their relation to grape growing in France. 

Climate of Alaska, A. J. Henry ( V. S. Dept. Agr., Ofilce of Experiment Stations lUiI. 
62, pp.50, 51 ). — A summary of observations on temperature at different places in 
Alaska, which has already been published in the Monthly W<‘ather Review (E.S. R., 
9, p,426). 

The climate of Mexico in 1895, Moreno Anda. and A. Gomez {'Mem-.y. Rev. Soe. 
dent. ^Cintonio Alzate/^ 13 (1898-99), Xo. 1-3, pp. 101-104). 

Eight years’ observations on the effect of weather on vegetation, J. CLAyT0.x 
(Paper read before the Bradford Sei. Assoc. .Uar. 12, 1807). 


WATER--~SOILS. 

Underground waters of a portion of southeastern Nebraska, 
N. H. Barton ( Supply mid Ir rig, JEapters, U, S. Geol, Survey, 
Wo, 12^ pp. 56^ pis, 21^ figs, 14),— Thm is an account of field work during 
1896, in which not only a detailed examination of surface geology but 
a careful search for all wells, both shallow and deep, was made over a 
district beginning in the vicinity of Lincoln, I^ebraska, and e.xtending 
to the vicinity of Lexington. “As far as possible, iiiforination was 
obtained concerning the depth of the wells, character of the strata 
penetrated, and the volume and quality of the water supply. ... To 
a discussion of the geologic formation and their water contents is 
appended a statement as to the xiossibility of obtaining artesian water;’’ 
siicli facts as were procurable concerning the utilization of tlie avail- 
able water supxfiy in irrigation being added. In this particular area 
agriculture is not regarded as dependent to any considerable extent 
upon the artificial application of water, but the examx>les cited show 
that ill many localities irrigation on a small scale can be employed 
with profit.” 

River heights, 1896, A. P. Davis ( Water Supply and Irrig. Papers., 
U. 8, Geol Survey^ No. ippp, 100 ), — This is a seines of tables giving 
the river heights observed and recorded during 1896 by xiersons 
employed by or cooperating with the Division of Hydrography of the 
IT, S, Geological Survey. Tables are , also aiipeiided , giving data 
relating to evaporation, seepage, meter rating, etc. 'Records are given 
for 110 streams in 22 States — Alabama, Arizona, Oaliforiiia, Colorado, 
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Georgia^ Idaho, Kansas, Maryland, Montana, Nebraska, Nevada, New 
Mexico, North Oai'olina, Oregon, South Carolina, Tennessee, Texas, 
Utah, Virginia, Washington, West Yirghiia, and Wyoming. 

Influences of rain and the nature of the soil on the yield of 
forage plants, A. PAaNOUL (Ami-. Agron.^ J25 {1899)j No. 2jp]). 8S-S6 ), — 
Fescue and crioison clover were grown in pots 30 cm. deep and 7 cm. 
square on three clitTerent kinds of soil — sandy, clay, and calcareous. 
The pots were all fertilized alike with superphosphate, muriate of 
potasli, and dried blood. One-half of the pots in each case was 
allowed to receive a little less water than that which fell in the open 
air. The other half received twice as much water. The conditions 
otherwise were alike. With the abundant supply of moisture the 
yield was about three times as great with the grass and four times as 
great Avith the cloAm-r as iu case of the soils receiving the scanty 
supply of moisture. The relation between yields of fescue with an 
abundant and scanty water siipi^ly wms 3.5 on clay soil, 2.7 on the 
sandy soil, and 2.5 on the calcareous soil. Witli the clover the ratios 
were 3.8 on the clay soil, 3.7 on the sandy soil, and 3.1 on the calcare- 
ous soil. The smallest yields were obtained on the clay soil, the 
largest on the sandy soil. The percentage of dry matter was smallest 
on the soils receiving an abundant supply of Avater. The percentage 
of nitrogen Acas smallest iu the plants grown on clay >soils. The total 
dry matter and the total nitrogen were largest in case of the plants 
receiving the largest am omit of water. 


Manures and hygiene, Marie-Daa^a" {Jour, Agr. Prat.f 1899, I, No. 10, pp. 574’- 
.577),— A discvissioii of tho danger of eontarainatioii of underground Avaters l>y 
niauures and the ineans of proA^entiiig it. 

Literature of Russian soils, from 1765 to 1896 , P. V. Ototski (St. Peierahurg : 
Imperial Fm; Me.onoyniG 8odei}}, 1898, pp. 158; row in Sel ah. Khos. i Iji/eaov,, 191 (1898), 
Dee,, pp. 711,712). 

The condition of the soil, C. Y. Gabola (Hap. Champs D’Prpermieea ot Dvmon. 
ISta, Jgron. Chartres}, 1894-95, pp. 91-1/2).— The method of soil analysis mh<m 1 is 
described ainl the resvilts of analysis of the soils of plats variously treated, examined 
Avith a vievi^ i.o determining the changes Avhich they had undergone under culture, 
are reported. 


EEETILIZEBS. 

The cause and significance of the decomposition of nitrates in 
the soil, W. Kruger and W. Schneideavind [Lamlw. Jahrh,^ 28 
{1899), No. 1-2, pp. 217-252, ph. .9). — This is an account of pot experi- 
ments by the well-known Halle method, undertakeii with a view to 
determining whether the reduction in yield which frequently folloAvs 
tlie application of coarse manure or straw is due to (1) unfavorable 
influence on the texture of the soil, (2) the addition of organisms 
which decompose nitrates, or (3) the addition of substances which 
favor the growth and development of denitrifying organisms already 
present iU' the soil. 
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Tlie results witlr a inimber of crops imder a raiiety of coiiditioiis 
are reported in detail and are summarized as follows: 

Tlie reduction in yield was not due to tlie unfavorable iiilliietice of 
tlie manure and straw on tbe mecbanical condition of tlie soils, since 
no reduction occurred wlien a sufficient amount of nitrate was applied 
or wlien legiiminoiis plants were grown. Tiiis coiscliisioii was further 
confirmed by the fact that when finely ground straw or other substances 
which had little or no influence on the mecbanical condition of the 
soil but contained the proper nourishment for the deiiitritbung organ- 
isms were applied, the decrease in yield was as marked as in the other 
experiments. The reduction in yield, therefore, was clearly due to the 
action of denitrifying organisms, but the experiments indicate that the 
increased activit^^ of denitrification in the soil was not due to the organ- 
isms applied in the manure and straw, but to the fact that these sub- 
stances furnished a favorable medium for the growth and development 
of the organisms already in the soiL ^ 

It was found that the pentosans, which are very abundant in coarse 
manure and straw, furnished a very ■ available source of carbon for 
these organisms, being much better suited to this purpose than cellu- 
lose or fiber. Neither of these, however, furnished as favorable a 
medium as the more readily decomposable carbon coinpounds, such as 
glycerin, citric acid, lactic acid, etc. 

No denitrification was observed in soils to which peat was added. 
Intensive cultivation of the soil had no effect in checking denitrification, 
and neither ivas it affected by the stand of the crop. 

When the moisture exceeded certain limits it promoted denitrifica- 
tion. Variations in the moisture within the usual limits, however, had 
little influence upon the process. 

The factors which exerted the greatest influence upon denitrification 
were temperature and the mechanical conditioirof the material which 
fiiriiislied the food for the <irgaiiisms. In view of the tact that the 
temperature of the pots was higher and the manure used w^as in finer 
condition than is usual in field experiments, it is believed that the 
denitrification processes were more active in the pots than in the field. 

In the authors’ opinion the reduction of nitrates in the field is not a 
matter of very great practical significance. 

On denitrification processes in nature, G. Marpmann {CentU. 
BaJi't u. Par,^ 2. Aht.^ 5 (1899)^ No. 2^ i)p. 67-70 ). — The author reports 
experiments which, go to sho’w that the production of nitro and ammonia 
compounds from albuminates, urea, etc., and of nitroso compounds from 
nitrates is due to fermentation iirocesses usually complex, but that the 
setting free of elementary nitrogen as well as sulphur is a purely chesn- 
leal process due to the action of nitrites. When solutions of amid, amin, 
or aininonium compounds were mixed with nitrites in an Einliom sac- 
charometer, evolution of free nitrogen commenced at once and the 
nitrites rapidly disappeared, the evolution of nitrogen continuing as 
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long m any nitrites remained. The theoretical reactions by wliicli the 
nitrogen may be set free are explained. 

The results liave an important bearing upon the couservatioE of 
manure. If the manure is alkaline, ammonia is formed and escapes, 
but at the same time the conditions are ftivorable to the formation of 
nitrates. If the manure be acid the escape of aminonia is prevented, 
but the conditions favor the formation of nitrites and a consequent 
escape of free nitrogen. 

Tiie question to decide, therefore, is whether most nitrogen is lost by 
denitrification or by escape of ammonia. In the author’s opinion the 
use of alkaline. preservatives will result in less loss of nitrogen and is, 
therefore, preferable to that of acid substances in the preservation. of 
manure. 

Comniercial fertilizers, J. H. Stewart and B. H. Hite ( 
Virginia Sta, Bid, 53^ pp, 114-142). — This bulletin contains reports of 
analyses and valuations of 343 samples of commercial fertilizers repre- 
senting ISO brands, the text of the West Yirgiiiia law concerning com- 
mercial fertilizers, and a table showing the quantity and value of the 
difierent classes of fertilizers sold in the State during each of the years 
from 1895 to 1898. 

The vsales of fertilizers in the State were greater in 1898 than during 
any previous year. As a rule, the composition of the fertilizers exam- 
ined was well up to or above the guarantee. In some cases, however, 
the value of the samples submitted by the manufacturer was greater 
than that of samples of the same brand fbiiiid on sale. 

The valuation of Thomas slag, F. W. Dafebt and O. Eeitmair 
{Die Betverthnng des Thomassehlael'enmehle^ Vienna^ BudapeHtj Leii)- 
sic: A, Hartleben^ 1899 ^ pp, 25^ ph, 2), — Wagner’s investigations on 
this subject are (iiscussed, and experiments along the same line by the 
authors and others are reported.’ From comparative tests of a mimber 
of difierent kinds of slag on oats by the Wagner pot method during 2 
years the following conclusions are drawn : The efiectiveness of Thomas 
slag, as measured by increase in yield of grain, increased with the total 
phosphoric acid present. The completeness and rapidity of the action 
of the slag depends upon its fineness and (?hemical cliaracter. The 
solubility of the phosphoric acid in weak acid solutions affords, within 
certain limits, a valuable basis for judging the quality of slag. Wag- 
ner’s citrate and citric acid methods, however, ore not absolutely 
reliable means of judging of the practical fertilizing value of Thomas 
slag. After testing various solvents, a 5 per cent solution of formic 
acid was adopted by the authors as serving this purpose best. With 
this solvent the phosphoric acid dissolved from both Thomas slag and 
mineral phosphates was less variable and somewhat higher than in 
case of Wagner’s solvents, and, in the authors’ opinion, more in accord 


1 See also Ztschr, Lantlw. Versuchsw. Oestorr,, 1 (1898), 0. 
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witli tlie actual fertili/iiig value of tlie materials. As a result of tliese 
studies it is recommended that slag slioiiid be sold oii a guarantee of 
90 per cent solubility of phospborie acid in 5 per cent jbrmic acid. 

Tlie folloAving methods of examining slag, worked out by A. von 
Lorenz, are proposed: For the determination of total phosphoric acid 
boil 10 gill, of the slag in 100 cc. of nitric acid (1.4 sp. gr.) in a half-liter 
flask for 15 miinites. Add 300 cc. of water, cool, fill flask to the mark, 
mix the solution, and filter. With 25 cc. of the filtered solution in a. 
200 cc. beaker mix 20 cc. of nitric acid (1.4 sj). gr.), and add immedi- 
ately, and all at once, 75 cc, of concentrated raolybdic solution. Allow 
the solution to remain quiet for 5 minutes, then stir vigorously for 1 
minute. After standing 30 minutes, filter, wash the precipitate with a 
solution containing 5 parts of the molybdic solution in 100 of water, 
dissolve in 2.5 per cent ammonia, add fiOcc.of magnesia mixture (55 gm. 
of crystallized magtiesium clilorid and 70 gm. of ammonium chlorid in 

1 liter of 2.5 per cent ammonia), and proceed as iisiiaL 

The concentrated molybdic solution used in this method is prepared 
as follows: Dissolve 200 gm. of dry aniinonium nitrate in S70 cc. of 
nitric acid (1.3 sp. gr.), stir until the temperature is about 10^ C., and 
add in a small stream, with vigorous shaking, a solution of 400 gm, of 
pulverized ammonium molybdate dissolved in 1 liter of water. Before 
use, the solution should be allowed to stand for 48 hours in a light 
place at 20 to 3(P 0., and filtered. 

For deterioining the phosphoric acid soluble in formic acid the method 
proposed is as follows: Moisten 5 gm. of the slag with 5 cc. of alcohol 
ill a half-liter flask, 1111 the flask to the mark with 5 per cent formic 
add, and shake in a Wagner rotary apparatus for 30 niiuiites, and filter. 
If a rotary apparatus is not availa/ble the flask may be allowed to stand 

2 hours, with frequent shaking. To 75 cc. of the filtered formic acid 
extract in a slender pear-sliaped flask, ending at the bottom in a grad- 
uated cylinder, add 75 cc. of the concentrated molybdic solution, allow 
to stand 5 minutes, and then shake vigorously for ^ ininiite, taking pre- 
cautions to wasli down all of the yellow precipitate into the graduated 
cylinder at the bottom. Allow tlie flask to stand 2 hours at rest, and 
then compact the precipitate in the graduated cylinder by means of a 
special apparatus, whicdi is arranged to pound the flask for 15 minutes 
on an a-sbestiis support. From the volume of tlie precipitate thus 
obtained the percentage of phosphoric acid is calculated by a factor 
which is determined by analysis in advance. In a series of deteriiii- 
nations reported by the authors this factor was found to be 7. 

Potash and soda in plants, M. Stahl-Soheoebee {8eUh Khoz. i 
Lyemv.j 190 {1898)^ Aug,, jpp. 355-389; Jour, Lcmtlw,^ 47 (1899)^ Ah. i, 
l>jn 49-84), — The chief aim of the author in these experiments, which 
were carried out on the farm of The Polytechnic Institute at Eiga, was 
the investigation, of the question of' the- imssibility, of , partially replac- 
ing potash by soda in plants. .The, abject, however, of the first two 
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experiments was tr> gain some light on the question of the presence of 

soda ill plants. 

Field e.rperlments , — The experiment held of If acres witli a liglitj 
sandy soil was fertilized with manure for the last time in 1882, In 
1889 it was liivided into Uxo equal plats and from that time phit 1 was 
iertilizecl from year to year with 533 lbs. of Tiiomas slag and 20(>.5 Ills, 
of Ivaiiiit and plat 2 with 1,066 lbs. of Thomas slag and 533 lbs, of 
kainit per acre. The xiotash and soda content of the oat plants grown 
was as follows : 

Pofa^li and soda in oat plants. 


1S92; 

Platl 

Plat 2 

im : 

Plat 1 

Plat 2 

1S94: 

Platl 

Plat 2 

1805: 

Plat 1 

Plat 2 

1S9«; 

Plat. 1 

Plat 2... 

1897; 

Platl 

Plat 2 

Av<*rage of plat 1 for 0 >'ears 
Average of plat 2 i'ur 0 years 


Hoots. 

Straw. 

Oral a. 

Potasli. 

Soda. 

Potash, 

Soda. 

Potash. 

Soda. 

Per cent. 

Per cent. 

Per cent. 

Per Cent. 

Per cent. 

Per cent. 



1. o:;3 

0. 009 

0. 580 


.091 


2. 209 

1 ‘>2 

. 641 


.221 


1.421 

.149 

. 444 


.338 


1, 593 

, 220 

, 540 


.260 


1. 584 

.190 

. 498 

0. 002 

.306 


1.7.51 

. 182 

. 495 

. 008 

.418 

0. 028 

.974 

.109 

. 394 

. 005 

,464 

.118 

i 1. 235 

. 141 

. 443 

. 009 

.322 

.082 

i 1. 796 

.284 

. 507 

.015 

. 448 

. 160 

2. 322 

. 302 

.452 

. 001 



1. 928 

.324 

.029 

.010 



2. 328 

1 :256 

.058 

.016 

. 306 i 

i .055 ; 

1.606 

i .187 

.509 i 

.009 

.449 1 

. 139 j 

1.906 

i .204 

.538 1 

.008 

1 


These experiments show that the opinion of Pagnoiil that when 
plants receive a plentiful supply of iiotasli in the fertilizer they do not 
assimilate airy soda whatever is eiToneoiis, and tend to supiiorfc the 
view of Ooiitejeaii and (Tuitteaii that soda aimost always remains in 
the lower jiarts of the plants. 

Sodium is present in kainit in the form of sodium chlorid to the 
amount of 24 to 4,0 per cent. Since oats need only very small qin-iiiti- 
ties of cliloriiq the sodium chlorid was assimilated as a wliole in very 
small quantity. The question arises how much sodium w^ouhl be assimi- 
lated by the, plants if combined with an acid which is an essentia! plant 
food. Some experiments on this question were made, which, liowmver, 
were iiieoncliisive. ' 

Pot ex 2 }erimmts ., — In order to determine whether potash can be partly 
replaced in plants by soda, the following experiments were made. Peat 
soil deficient in potash was used. The dry matter of the soil contained 
0.021 per cent of |)otassiiini oxid, 0.016 per cent of sodium oxid, 0.715 
per cent of calcium oxid, 0.175 per cent of magnesium oxid, 10.943 per 
;cent of oxids of iron and alumina, ,0.430 per cent of phosphoric acid, 

■ 1.138 per cent of nitrogen, and 8.972 per cent of insoluble matter. The 
loss upon ignition was 76.368 per cent. Wagner’s zinc vegetation pots, 
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20 cm. wide and 25 cm. deep, were used. The bottoms were covered 
with a layer of gravel 1 in. in thickness, and 4,220 gni. of the soil, cor- 
responding to 1,118.3 gm. of dry matter, was placed in each pot. The 
soil was previously well mixed with 15 gm. of calcium carbonate and 
13.f> gm. of superphosphate (coiifcainiiig 1.2 gm. of phosphoric acid). 
Ill addition, each pot received G.S4 gm. of ammoiiium nitrate, 0,5 gm, 
of magnesium sulphate, and 0.5 gm. of ammonium chlorid. Two of 
the 0 iiots which were used for each experiment received 3.15 gin, of 
potassium chlorid (2 gm. KoO), 2 received 3.8 gm. sodium chlorid (2 gm. 
NagO), and 2 neither the one nor the other of the alkalis. Peas, oats, 
carrots, and buckwheat were the plants experimented with. 

Ill the experiments with peas the yields of dry matter on the pots 
receiving no alkali fertilizer were 9.47 and 11.51 gm., average 10.49 gin.; 
the yields on the 2 pots receiving potassiiiiii chlorid were 23.43 and 
32.44 gm., average 27.94 gm., and the yields on tlie 2 pots receiving 
sodium chlorid were 10.65 and 11.36, average 11.01 gm. The addition 
of sodium chlorid resulted in an increase of 0.52 gm. of dry matter as 
compared with the pots which received no alkali. 

Chemical analysis of the xirodiicts gave the Mlowing results: 


Com 2 )ouilon. of i)ea plants grown with and without alkaliH in the fertilizer. 



1 Potas- 
Asli. i sium 

1 oxid. 

Sodiiiiu 

oxid. 

Cal- 

cium 

oxid. 

Mag- 

nesium 

oxid. 

/ 

Iron 

oxid. 

Plios- ! Siil- 
plioric 1 pliuric 
acid. acid. 

Nitro- 

gen. 


Per ct. ! Per ct. 

Per ct. 

Per ct. 

Per ct. 

^ Per ct. 

Per cL 1 Perct. 

Per ct. 

No fertilizer 

14.854 1 0.376 

0. 327 

5. 385 

1.223 

0.708 1 

0. 746 ! 0. 532 

3. 914 

Potassium ehlorid 

14.6.53 1 3.243 

.099 

2. 784 

.534 

i .150 i 

. 837 ! . 523 

3. 865 

Sodium cblorid ! 

13.775 i .448 , 

.559 

4. 737 

1. 025 

. 601 

i i 

. 731 ? . 552 

3. 650 


The slight increase in potasli content due to sodium chlorid must be 
ascribed to indirect action. It is of interest to note that in the yield 
from the pots receiving no alkalis the lime and magnesia contents are 
great. 

Ill the experiments with oats the yields of dry matter on the pots 
receiving no alkali fertilizer were 9.72 and 10,74 gm., average 10.23 gm. ; 
on pots receiving potassium chlorid, 64.74 and 67.36, average 60.05 gm.; 
on |)ots receiving sodium chlorid, 13.05 and 9.26 gm., average 11.16 
gm. There was an insignificant increase of yield of dry matter due to 
sodium chlorid. Chemical analysis of the oats gave the following 
results : 


Conijmsition of oatpUmts grown with a7id without aMaltH in tlic fertilizer. 



Asli. 

Potas- 

sium 

oxid. 

Sodium 

oxid. 

Cal- 

cium 

oxid. 

Alag- 

nesium 

oxid. 

Iron 

oxid. 

Plios- 

plioric 

acid. 

Sul- 

pkuric 

acid. 

Nitro- 

gen,. 


Per ct. 1 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct 

Per cL 

'.'Per et. 

No fertilizer 

11. 080 1 

1 0.278 

0. 469 

3.457 

0.949 

0. 162 

,.676 

0.674 

\ '2.378 

Potassimu clilorid. 

14. 217 

i H.248 

.396 

1. 869 

1.036 

.172 

.662 

. 809 

■ ' 1. 848 

Sodium chlorid 

16.811 

.340 

3.578 

1.583 

.928 ! 

144" 

.864 

. 688 

2. 960 

i 
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The slight increase in potash where sodium cllorid was applied was 
probably dire to indirect action. The plants from the pots receiving 
potassinin chlorid contained large amounts of sodiutri oxid. 

In the experiments with carrots the crop was in all cases small, in 
consequence of late sowing. The yields of dry matter in the leaves 
and roots were as follows: On the pots receiving no alkali fertilizer — 
leaves, 3.58 and 4.95 gm., average 4.27 gm.; roots, 4.95 and 7.82 gm., 
average 6.39 gm.; on the pots receiving potassium clilorid — leaves, 7.31 
and 11.57 gm., average 9.44 gm.; roots, 17.76 and 25.25 gm., average 
21.51 gm. ; on the pots receiving sodium chlorid — leaves, 5,65 and 4.91 
gm., average 5.28 gm.; roots, 5.65 and 7,23 gm., average 6.44 gm. The 
increase in yield due to sodium chlorid was insigiiiflcaut. Chemical 
analysis of the leaves and roots gave the following results : 

Conij)OSiti(m of carrots grown with and without alJcafis the ferUU;:;:er. 



Ash. 

Potas- 

aiinu 

oxid. 

Sodiiun 

oxid. 

Cal- 

cium 

oxid. 

Ma^- 

ne.siuiu 

oxid. 

Ifori 
oxi <1. 

riios- 

phoric 

acid. 

Sul- 

phuric 

acid. 

Nitro- 

geii. 


Per cf. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

a. 

Per ct. 

Per ct. 

Per ct. 

No fertilizer; 










LeaTcs 

15. 727 

0. 665 

1. 897 

4. 585 

1. 130 

Q. m 

0. 541 

0.477 

3. 298 

Roots 

4. 025 

.627 

.753 

.283 

.284 

■ . 0i2i 

.480 

.251 

1. 950 

Potassium chlorid : 










Leaves 

IS. 006 

5. 130 

.313 

4.523 

.614 

.11)3 

.386 

.769 

3. 190 

Roots - 

9. 079 

4.101 

.223 

.;-103 

.187 i 

.155) 

.501 

.262 

2. 023 

Sodium chJorid: 

j 









.Leaves 

j 20. 687 

.824 

4. 752 

4. 464 

1. 070 

. 155 

.611 

.667 

3.611 

Roots 

! 7. 791 

1 

.939 

1.927 

.367 

.:i4i 

.027 

.728 

.341 

2. 432 


Here again there was only a slight increase iu potash, corresponding 
to the increase in the general yield due to the sodinm oxid. 

In the experiments with buckwheat the yields of dry matter were as 
follows: On pots receiving no alkali fertilizer, 0.42 and 7.19 gm., aver- 
age 0.81 gm.;, pots receiving i>otassium chlorid, and 21.57 gm., 
average 25.52 gm. ; pots receiving sodium chloiid, 6,15 and 7,.54 gm., 
average 6.85. The fertilizing with sodium chlorid gave a very iiisignitl- 
caiit increase in yield. The chemical analysis of the crop gave the 
following results: 


(JonijmsUion of hHckwheat with and without alkalis m theferUU:er. 



Ash. 

Potas- 

sium 

oxid. 

Sodinm. 

Cal- 

cium 

oxid. 

Magne- 

sium 

oxid. 

Iroti 

oxid. 

Phos- 

hporic 

acid. 

Sul- 

phuric 

acid. 

Nitro- 

geii. 


Per ct. \ 

Per ct. 

Per ct. \ 

Per ct. 

Per ct. 

Per cih 

Per ct. 

Per ct. 

Per ct. 

No fertilizer. 

12.121 

0. 584 i 

0.077 i 

3. 602 

1.402 

1.339 i 

i 1.765 , 

0. 647 

4.720 

Potassium chlorid 

11.533 

2.834 

. 059 i 

2. 125 

.267 

.714 

.908 

.415 

3. 772 

Sodium clilorid 

13.686 

.763 

.136 

2. 489 

2.402 

.B58 

1. 382 ' 

.727 

2. 723 


From these experiments it is clear that the formation of organic 
matter depended upon the minute quantities of potash, together with 
other fertilizing constituents present in the soil. The increase of the 
crop due either directly or iudireotly to the introduction into the soil o.€ 
sodiam chlorid is scarcely worth mentioning. — n. EtiisinAN. 
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The work of bacteria in barnyard manure (Deni, Candw. Fn-s.se, i WdO), Xo, 
^6‘j p. 293 ), — A review of the book by A. Stutzer on this subject. 

Control of fertilizers during 1898, W. \Tkibull ( Tldshr. Landlmdn., 2(J (1399), Xo. 
4, pp, 55-59), 

Analyses of commercial fertilizers, K W. Kilgoke 'iot al. (dlwisissippi Sta. Fids. 
51^ pp, 11; 52, pp. 18 ), — These bulletins i ii elude explanations of terms used in fertilizer 
analyses, notes on valuation, tabulated analyses and vahiatioiis of 87 samides of 
fertilizers collected during December, 1S&8, and January and Felnuiary, 1899, iuid 
guaranteed analyses of 71 brands of fertilizers registered for sale in tlie State, 

Commercial fertilizers, W. C. BTUBiM^fFonisiana Stas. Ihd. 54^ 2, ser., pp. 00-98). — 
This bulletin gives the text of the State fertilizer law; (liscusses the nature and 
uses of various forms of nitrogenous, phcispliatic, and potash fertilizers; and report's 
analyses of 195 samples of fertilizing materials, including amirioiiiated superphos- 
phates, acid phosphates, cotton-seed me-Jil, tankage, hone meal, dried blood, kainit, 
sulphate and luuriate of potash, Tciioessee phosphate rocdt, ground pliospliato, 
boiieblack, floats, slag meal, sulphate of arnoiouia, fish scrap, and ground shrimp 
refuse. 

On the presence of injurious constituents in Chile saltpeter, M. Weibui.l 
(Tidskr. La ndtmiinf 10 {tS9S), Xo. 45, pp. SO 1-SOS).— The niimpleB examined eontaiiied 
less than 1 per cent of sodium perchlorate; a complete analysis given shows 0.9 per 
cent of perchlorate. Nitrate of soda centaining over 15 per cent of nitrogen Inrs 
not been found to contain sufficient perchlorate to do any damage to cro{>s. — i- . w. 

WOLL. 

Fertilizer experiments with Thomas slag on marshy soil, S. RnoniN ( A'. Landi. 
Akad. Handl. Tidskr., 37 (1808), Xo. 5-S,pi). Comparisons of Domiiarfvct 

(Swedish) and foreign Thomas slag on barley. — ¥. w. woll. 

Phosphatic fertilizers in the culture of sugar beets, Maizieres (L’Fngrau, 14 
{lS9B)i Xo,16,pp. $72, $78), general discussion* 


FIELD CROPS. 

Fertilizer, culture, and varietj experiments on coni, R. J. Red- 
DTNa {G-eorgia 8ta. BuL 41^ p]), F%-F04). — The work comprises variety 
and fertilizer tests and distance experiments. Similar work .lias been 
previously reported (E. S. R., 10, p. 138), The results of the experi- 
ments are given in tables. 

Of 14 varieties, Bradberry Improved, Sliannon Extra Early, Oocke 
Prolific, and Sanders Improved produced the largest yields, 33.04, 
32.71, 32.23, and 31.37 bu. per acre, respectively. The results of tests of 
varieties during the last 7 years are given iu tabular form. 

A fertilizer experiment was iiubde to determine whether corn prefers 
any particular form of nitrogen. The fertilizers employed were cotton- 
seed meal, nitrate of soda, and dried blood. These nitrogenous fer- 
tilizers were mixed with acid phosphate and muriate of potash in such 
proportions that all mixtures supplied equal amounts of phosphoric 
acid, potash, and nitrogen. The conclusion is drawn that dried blood 
is probably a little more , edbctive as a source of nitrogen than nitrate 
of soda, or cotton-seed meal, but that the cotton-seed meal is. most 
economical. 

Corn was grown in rows 4 ft. apart with single plants 2, 3, and 4 ft, 
apart in t,he row. The best results were obtained where the distance 
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between tlie plants in tlie row was 3 ft. Other tests in spacing tlie 
j)lants coiilirinecl the results of previous experiments. 

(teiieral notes on corn culture are reprinted from. Bulletin 34 of tlie 
station (E. 9^ p. 124), 

Methods and results of tillage, M. W. Puxton {MieMgan BtiL 
164^ p]). 7V-96 ). — -The work here described is in continuation of experi- 
ments reported in a former bulletin (E, S. E., 10, p. 136). ExperiLiieuts 
were made on the preparation of the soil for oats, and methods of culti- 
vating corn. The moisture conditions on oat, corn, wheat, and clover 
plats were studied, and the effect of tillage on the moisture content of 
the soil determined. The results obtained are given in tables and dis- 
cussed. The rainfall from April to October, inclusive, is reported. 

Corn was grown on two series of four plats each. The soil of the 
first series was a sandy loam somewhat gravelly below a depth of 1 ft., 
while the soil of the second series was not quite so sandy at the sur- 
face and contained more clay below the first foot. In each series, plat 
1 was not cultivated; plats 2 and 3 were given 3 cultivations with a 
weeder, 7 with a Gale cultivator, and 7 with a Planet Jr. cultivator'; 
and plat 4 was cultivated 5 times with a Gale cultivator. The crop 
was cut September 10 and 12 and the yield wms determined at that 
time. The average xiercentage of moisture at different depths, from 
June 4 to September 7, and the yields of the different plats are given 
in the following table: 

The ifields of eorii mid the average mouture content of soil under different methods of 

Guliivation. 




Yield of corn. 

Moisture content of soil. 


Cxiltiratiou. 

Green 

corn. 

Dry 

matter. 

First 

foot. 

SecoiHl 

foot. 

Third 

foot. 

Average 
for 3 feet. 

I’irafc scries : 


Founds. 

Poundir. 

Per cent. 

Per cent. 

Per cent. 

Per cent 

Phu 1 


2, 180 

723 

6. 16 

4. 70 

6. Cf> 

S. 84 

Plat 2 

Fretjucut, 2 in. deep. . . 

13, 207 

5, 632 

7. 15 

5.72 

. 8. 23 

7. 03 

Plat 3 

I’requeiit, 5 in. deep. . . j 

12,087 

4, 799 

7.45 

5. 98 

7.83 

7. 09 

Plat 4 , 

Ordinary, 5 in, deep. . . 

12, 167 

4, 380 

6. 28 

5.64 

8,44 

6. 79 

Second scries;' 
Plat 1 

Xoiie ! 

1 1 

' 1, S48 ! 

1 12.268 : 

620 

7. 16 i 

■ 6.36 

11.73 

8.42 

Plat 2-....- 

PnMpient, 3 in. deep. . . | 

4, 790 

8.41 1 

6.81 

12. 74 

9. 35 

Plata 

Preq ueiit, Sin. deep . . . i 

12,700 i 

4. 728 

i 8. 75 ‘ 

1 ' 7.36 

12. 10 

9. 40 

Plat 4 

Ordinary, Sin. deop*-- 

i 10, 514 

3, 849 

1 7.74 

1 8.26 

11,41 

9. 14 


The corn which wa^s not cultivated gave a very small yield and wa,s 
inferior in quality. Frequent cultivation to a depth of 3 in. gave the 
best results. 

^^Wheii til© climatic conditions are normal . . . and oat ground is to he plowed 
liefor© sowing it is better . . . that the plowing he done in the fall. In [these] 
experiinenfe . . . there was a difference in yield of over 9 bn. per acre in favor of 
the plats plowed in the fall over those plowed in the spring. Rolling sandy loam for 
oats is indicated as a good practice whether the rolling be done before or after the 
oats are drilled, although the difference in yield attributable to variatioiivs in methods 
of preparation of the soil was small. . . . 

Wheat ground' dries out very rapidly while the crop is ripening. The decrease 
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in moisture in the upper 3 ft. was found to he 16.27 per cent within 1 week. . . . 
Later if the season be dry a loss of more than 15 x‘>er cent of the moisture remaining 
when the wheat is harvested may be expected. 

the early spring implowed land was found to contain more oioisture than falL 
X3lowed land adjacent. Later in the season the reverse was the case. An important 
saAung in soil moisture was effected by early sjn'ing x^low'ing . . . with a. tliorougli 
preparation of the plowe<l land.'’* 

Determiiiatioiis of soil moisture on a clover plat of sandy soil and 
an adjacent plat wliicli liad iirodiiced no crop, were made July 20, The 
results showed that the soil of the fallow plat contained 62.5 per cent 
more moisture tlun the clover plat. 

Observations were made on the time required for a lieavy rain to 
soak into a dry sandy soil. On July 21 1.22 in. of rain fell, and on 
July 26 there was a precipitation of 4.34 in. The moisture did not 
become normally distributed throughout the upper 3 ft. of soil until 
July 31. 

The cost of cotton production, J. Hyde and J. L. Watkin>s 
{U. /S2 l)e2)t Ag7\j Division of Statistics Bill. 16. %)i).99 ), — This builetiii 
gives ill tabular form the average itemized cost of the production of 
cotton, the returns, and the net profit in eacli cotton-growing State or 
Territory; and further discusses the cost of producing cotton under 
(lifterent moisture, soil, and labor conditions. 

Data are given to show the relation of the use of fertilizers to the 
cost of production and the relation of the values of lint and seed. The 
range of the difierent items which enter into the cost of production is 
considered, and estimates of the cost of cotton |>roductiou at ditferent 
periods from 1822 to the present time are given. Circulars were sent 
to planters living in difierent sections of counties producing 400 or 
more bales . of cotton. Estimates were received from 3,846 planters, 
comprising land owners, renters, and sliare croppers, in 717 counties. 
Of this number of estimates 400 were rejected for various reasons. 

Of the 3,335 upland plantations, 2,659 reported a profit and 676 a 
loss. Of 111 plantations producing sea-isiaud cotton, 85 reported a 
profit and 26 a loss. From the data obtained in the estimates it was 
found that the average cost of x>roduciug an acre of upland and sea- 
island cotton ill 1896 was $15.42 and $21.95 respectively. On the plan- 
tations showing a jirofit the cost of producing an acre of upland and 
sea-island cotton was $15.60 and $23.02, and on the plantations report- 
ing a Joss $14.68 and $18.44, respectively. The lowest cost of producing 
100 lbs, of common lint on upland plantations was found to be t$5.51 in 
Oklahoma and the highest $6.29 in Arkansas; on sea-island planta- 
tions the lowest was $11.07 in Georgia and the highest $17.89 in South 
Carolina; the average cost on all upland plantations being $6.03 and^ 
on all sea-island plantations $13.05 per 100 lbs. Twelve ■ ''estimates 
received from 3 counties in Texas and 1, estimate ' from irtah sliowed'' 
that the average cosf of producing an acre of cotfon' 'by irrigation 'in 
1896 was $19,92 in Texas and $40,05' in Utah. , ■ 
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Experiments witli flax conducted by tbe German Agricultural 
Society in 1898, I/eithiger {Mitt, Dcmf, Landii\ GeselL^ 1899^ Mo. o, 
pp, 91-65 ), — This report describes the plan, extent, and purpose of the 
ex|)eriiiieEts, and gives the results in tabular foniu The work corn- 
prised experiments with nitrogenous fertilizers and tests of sowing flax 
at different rates. The results of two years’ experijoeists show that the 
use of nitrate of soda and blood meal gave an increase in the yield of 
straw, increased the loss in retting', decreased the fiber content, and 
had a (letr i mental effect upon the quality of the fiber. 

Flax sown at the rate of 181.21 ibs. per acre had a smaller Joss in 
retting and also a smaller liber content than flax sown at the rate of 
DiCKoT lbs. |)er acre. Bowing at the rate of 212.10 ibs. per acre pro- 
duced a thick stand and the crop suffered a heavier loss in retting, was 
lower in fiber content, and [>oorer in qiiulity than flax wliicli had a 
thinner stand. Sowing at the rate of 181.21 lbs. per acre is recom- 
iiiended for medium heavy soils in a good state of cultivation. 

Culture of wheat and oats on the experimental fields at Grig- 
noii in 1898, F. lb Dehebain Agron.^ 21 (1898), No. ll.PP- ^^0- 

534). — Three varieties of wheat — Bcholley, Daltel, and Bordier — were 
sown on October 15 and November 6 on plats, some of which had pro- 
duced potatoes and others beets the year previous, Scholley was the 
most productive variety in every instance. The early-sown plats and 
those which had grown beets the year before gave better results than 
those sown later or those which liad yielded }>otatoes. A top-dressing 
of 200 kg. of nitrate of soda per hectare was given some of tliese plats 
ill the spring, while others were left unfertilized. The results were but 
slightly in favor of tlie use of nitrate of soda. The author believes 
that owing to a sufficient supply of moisture during the season the 
eoiiditioiis lor nitrifying the nitrogenous matter in the soil were wso 
favorable that the addition of the nitrate was of but little advantage. 
It is concluded that these results are another proof that by irrigation 
the outlay for nitrogenous fertilizers may be (MMsiderably diminished. 

On 10 plats wheat w'as grown after clover, and the results show that 
the clover crop prejiares the soil well for wlieat. On these plat» an 
application of TO, 000 kg. of barnyard manure and 100 kg. of iiitratdof 
soda per hectare was quite effective, but the application of 20,000 kg. 
of barnyard manure alone gave the best results. The use of 200 kg. of 
nitrate of soda per hectare did not show any effect. The author states 
that climatic conditions were more favorable to the use of barnyard 
manure than to the readily available nitrate. 

Of 3 varieties of oats — Hoiidan, Salines, and Ligowo — the last men- 
tioned gave the best results. The variety Houdan lodged about June 
25, but ripened its grain. 

. ' Report OH' the agricnitnrai investigations' in "Alaska, 0/ O. 
GeorctESON (IT. S. Dept. Agr..^ Office of Experment Stations Bnl. 62,' pp. 

' 7-47, pL Ij figs. 2, map 1). — This xexiort is part of a bulletin constituting 
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a second report to Congress oii agriculture in Alaska, The plan aiid 
progress of agricultural investigations carried on in Alaska in 1S9S are 
described, and tlie present agTiciiltiiral coiiditions and the possibilities 
of their iiiiprovenient are discussed. Culture tests with field crops and 
vegetables rrere carried on at Sitka and Skagway. The field crops 
tested were oats, barley, buckwheat^ flax, and clo\^eis. All gave 
returns indicating that they can be successfully grown iii that region. 
A large iiiiniber-of vegetables were tested and the climate and soil 
proved favorable to the growtli of all excepting spiiiacli and wax beans. 
In some instances at Skagway the vegetable seed failed to grow or the 
young plants were ki!le<l by disease. The experiences in farniiiig and 
gardening of settlers in various parts of the Territory are given in a 
series of letters. 

Soil temperatures, taken at Sitka and Skagway, and the moisture 
and organic matter in the water- free soil, deterinined by Prof. M. 
Whitney, in soil samples taken at Sitka and Keiiai are reported. 

The results of this work have been reviewed in a former iiumber 
(E. S. E.j 10, p. 701). 

Field experiments, O.D. Smith {MicliUjan Sia, RpU IS97, pj). S’7--tY;).---Tlie rcsnlts 
of variety tests at tlie experiuieufc station with wheat, millet, corn, oats, clovta*, 
alfalfa^ Kafir corn, and sorglium during the season of 1897 are h(ire brieiiy suiiiiiia- 
rized. Observations on these crops have been publishe l in th'e station bulletins 
(E.S.R,,9,p.l31pl0,p. 136). 

Farm crops, C. D. Smith {MicMnan Sta. lipt. lS97j pp. .9/, 92 ). — This article is a 
report on the cost and labor involved in the i>rodiiction of varions cro[KS grown at 
the State experiment station. The conclusions drawn from this work have been 
published in Bulletin 149 of tin* station (E. S. R., 9, 1081). 

Forage crops in the Janies River Valley in 1898, E. C. CiiiiLCO'rT and R. 8. Roe 
{South Dakota Sta. BhL 67, pvt. -:7-76, jh/s*. 7 ). — Results of previous work in this line 
bav© been published iu former bulletins (E. S. R., 10, p. 629}. As in other years, the 
crops were grown uiuler artesian irrigation. The grass plats established iu 1896 and 
which have survived two winters and three summers have been preserved. Brief 
descriptive notes of culture tests of the following forage plants are given: Clovers, 
Bronnid iuermis, tall meadow grass, ]>liie Joint, alfalfa, peas, oats and peas, oats and 
vetch, rape, millet, sainl vetch, corn and cam', and several grass mixtures. ‘^The 
results obtained with brome gra^ss, alfalla, the clovers, and some of the meadow 
mixtures . . . provo without a reasonable doubt that we have found cultivated 
grasses and leguminous ])lants to take the place of the native grasses. ''' 

Plants on good and poo; meadows in Wurttemherg in tlis light of modern 
theories of animal nutrition, R. Buacxhakt (Londir, Jahrl).. 27 {IS9S) Xos. 2-4, pp. 
676-56^).— This article enumerates and describes brietly the various species of 
grasses and other plants growing on the meadows and x>astnrc lands in different 
seedious of 'Wurtteml)^^. The plants arc. grouped according to their feeding value, 
and the xirojiorilon of individual plants of each species to the total number of 
plants on the meadows is estimated, 

Tlie seed mixtures for permanent meadow.s and pastures of the moor soils 
of the north German lowlands and their relation to the ecology of the mead- 
ows, 0. A. Weeek (Taijn/wn Jalirl)., 27 (1S9S), Sup. 4, pp. 4J/--,:k72).'^This article classi- 
hes the meadows of this region into four different types and gives a. descrixition of 
each. The foraye phints foiiiul on these meadows and those rc.coiuincii<lc<I to be 

22094— No. 1 i . 
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sown :ire (lescril>ed and tlieir i'*omposition ^'iveii. Ten grass mixtures are suggested, 
and the conditions of soil and eliiuate to wliicTi they are adapted are pointed out 
and Gultiiral'-methods recommended. 

The influence of frost on the productivity of fall-plowed land, E. Wollny 
(BL Zuckerrifl)enh(i>t, 6 (tS99), 3d>. 6, pp. B.3-S6), — The results of investigations show 
that' fall-fdowed land, not subsequently smoothed, was greatly benefited by the 
action of frost during the wdiiter. 

Breeding prolific varieties, A. Kirsche (Ztsehr. Landiv. Ver, Hessen, 1S99, No. 19, 
pp, 145,146). — A popular article by a practical breeder on the subject of breeding 
prolific varieties of field crops. 

The varieties and forms of barley, A. Atterbeeg ( Jour. Landw., 47 (1899), No. 
l.pp. 1-44). — A classification of the cultivated varieties of barley, eniimerating 188 
sorts and in many instances giving their origin. 

Resowing clover in spring, Taxcke (FilhUnffs Lamin'. Zig., 48 (1899), No. 8, p)p* 
306-308). — This article describes the methods of resowing ])arts of cdover fields or 
meadoAVS which have been injured by frost or where the plants have lieeii killed out 
by other causes. Several mixtures of grasses and eloA^ers are suggested for this 
purpose. 

Experiments with commercial fertilizers on corn, A. CARufi {Prog. Agr. et 'Fit. 
{Hd. L’Est.), .20 (1899), No. 16, pp. 495-503). — This article is a report on cooxieratiAU) 
experiments with commercial fertilizers on corn carried on in France. The results 
obtained by the diiferent experimenters are given in tables. 

Phospliatio fertilizers in their relation to the lodging of grains, L. Grandeau 
(Jour. Agr. Prat., 1899, /, No. 24, pp. 489, 400). — The artiede states that- phosphatic 
fertilizers good results 'when applied in the spring and counteract the tendency 
of the grains to lodge. 

Investigations and experiments on hemp, M. Samoggia (Staz. Sper. Agr. Ital., 

SI (1898), No. 4,pp. 417-448). 

Chemical composition of different varieties of lupines, A. Sempoloavski (Fiih l- 
ing'S Landw. Zig., 48 (1899), No. 7, pp. 345, 346). — The chemical composition of air- 
dry seed of 11 variefcie , of lupines is ghmn in a table. 

Experiments in planting potatoes at different inteiwals and double cropping 
with cabbage, H. Dauthenay (Bev. Sort., 71 (1899), No. 8, pp. 183, 18S). — Potatoes 
in roAvs 60 cm. apart and plants 50 cm. in the row gaAm the highesfe yields. Double 
cropping with cabbage is recommended. Lists of Amrieties of both crops that should 
be planted together are giAmn. 

Potato tests in 1898, L. S. Spexceu (Amer, Gard.,30 (1899), No. 3l7,p. 135 ), — 
Report of tests of a large niimher of AA'irieties of potatoes in Illinois. A list of 12 
A'arieties that jiroved satisfactory is given Avith descriptions; also a list of varieties 
deemed uiiwortliy of further trial. The following varieties never failed to produce 
a good crop: Extra earJif. — Acme, Early Michigan. Second early. — Burpee Extra 
Early, Early Norther. First 8>tate of Maine, Buit No. 1. Second late. — LiAing- 

ston Banner, Pink Gem. 

Potato culture, G. Battangh ox (Pro/;. Agr. et Fit. (Ed. UEst), 30 (1899), No. 15, 
pp. 460-463), — A popular article on potato culture in France. 

Hollow potatoes (Belg. JRort. et Agr., 11 (1899), No. 8, pp. 116, 117).— k discussion 
on the occurrence of hollow potatoes and its prevention. 

Distances at which sugar beets should be planted, A. Guttmann (Deut. Zandw. 
Presse, 36 (1899), No. 36, p. 389). — A popular discussion of the subject in connection 
with Russian sugar-beet culture. Beets planted 25 to 27 cm. ajiart in rows 40 cm. 
apart gave l>etter results than beets groAvii at shorter distances. 

Sugar beets in the James Eiver Valley, E. C. Chilcott and R. S. Roe 
Dakota Sta. Bui. 61, p>p- ^ sugar beets with a stand of about 70 per 

cent yielded over 18 tons per acre with 20.6 per cent sugar in the juice and a purity 
coefficient of 94. 
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Modern beet-seed ciiltiire, H. K. Gunther (lU. Zuckerruhenbaii^ 6 {1S99\, Xo. 7, 
pj). 97-104 ). — This article is an historical review of the development of the sugar heet 
and a resniiid of scieiitilic investigations in this connection. Attention is caiietl to 
the need oi‘ further investigations. 

Investigations on the culture of tobacco at the experiment station of the 
Lokhvitz Agricultural Society, P. Lo:\tONOSpv {Selsk. Kkoz.l. Lijesm'.^ 190 (1890)^ 
Jan., pp. 1S5-00S). 

Farmers and fruit-growers’ guide, 1898, W. H. Clarke (Sydneu: GnlUck, 

IS9S, 3 eil.,pp. 493 f ill .). — Similar in scope and contents to the second edition (E, S. R.j 
9,p.298). 


HOETICULTURE. 

A report of progress on investigations on tlie fertilizer require- 
ments of fruit trees, Barth-Colmar [Gartenffora, JS (1899)^ Xo. d, 
P2). 12dj 126 ), — iSTiiiety analyses of vegetative organs of fruit trees were 
made to determine the fertilizer requirements of each. These results 
were supplemented by iiuinerous collated analyses -of fruits and 
researches on wood, leaf, and fruit growth. From these data the 
formula for a fertilizer is determined, which is believed to afibrd a 
rational basis for further fertilizer experiments on fruit trees. Tiie 
calculations are made for trees with tops of 5 meters diameter and 
spreading over perhaps 20 square meters of ground. A table shows 
the increase in one year in weight of dry matter in the root wood, 
trunk wood, branch wood, leaves, and fruit of one such cherry, plum, 
apple, and pear tree, respectively. Another table show’s the average 
percentage of nitrogen, potash, phosphoric acid, and lime in the several 
parts of pomaceoiis and drupaceous fruits. From these tables are 
estimated the fertilizer requirements for 1 square meter actually 
covered by tree tops : 


llie fertilizer reiiulrementu of cerlain fruit treen per square 7}ieter of area actuallif corered 

hij tree tops. 


' 

Xitro- 

geia. 

P<.>ta8li. 

Phospboric 

aeid. 

Lime. 

1 

{ 'be rry 

Grams. 

H, 

Grains. 
15. 95 

iircnns. 

:i. 1 

Grams. 

21.05 

PcAoli - - 

7. 0 

10. 03 

<■) n, 

8.42 

Ainjle. - ... 

7. 1 

7. 30 

l'.5 

9. 80 

Pear 

7.5 

lU. 90 

2.1 

6, 70 





From these figures the following formula for 1 square meter of ground 
covered is derived: 10 gm. nitrogen, 15 gm. potash, 5 gm. |)hos|)horic 
acid, and 20 gm. lime. The large proportion of potash in this formula 
is necessitated by the extensive leaf development of the cherry. The 
proxiortion of |>hosphoric acid in the mixture is greater than the yearly 
requirements of the plants on account of its slow availability in the 
soil, at least the first few seasons. . It was found that iu; general in all 
fruit trees the proportion of plastic substance to the total dry matter 
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gradually increased from tlie root wood througli tlie stem wood and 
twig wood to the leaves. The proportion of nitrogen in all woody parts 
of the tree is greater than that of any other food element excepting 
lime, but in the leaves there is less nitrogen than potash, and this dif- 
ference is still greater in the fruit. The woody parts of drupaceous 
trees are poorer in lime than are pomaceoiis trees, but the leaf is richer. 
Tills last statement is true also of the fruit, although in this case the 
difference is not so great In the pits of clierries and plums nitrogen 
is much in excess of the ash, of which latter phosphoric acid forms the 
larger part. The results obtained in these experiments furnish addi- 
tional evidence of the importance of iiotash in the production of sugar 
ill the ph'iiit. 

Olives, E. T. Bioletit and Q. E. Colby {California Bta, Bui 123^ 
7, pi, 1 ), — This bulletin is intended to be, a eoiivenieiit siim- 
uiary of such, practical information in regard to olive culture as is 
,iiiost ill demand. Under the head of cultivation are discussed climate, 
soil, propagation, pruning, grafting, budding, and gathering the fruit. 
Under oil-inaking are considered drying and crushing, the separation 
of the oil, and pressing and clarification. Under pickling are discussed 
the lye process, piire-water process, manufacture of green pickles, 
nutritive value of olives, and grading and sorting. A number of the 
best-known varieties are described and notes are given on the twig 
borer, black scale, sooty mold, iieacock leaf-spot, dry rot, bacterial rot, 
and olive knot. 

Investigations were made on the comparative va,iue of ripe and green 
pickled olives as foods. Analyses are shown in the folio wing table: 


Analyst’s of edihle imrt of nj>e and green jnclded olives. 



Ripe olives from California. 

Green 

Queen 

olives 


Med i ii m • si zed M is- 

Larger 


siou. 

\V atery 
iMissioti. 

irom 
Spa in. 


i 

Per cent. I Per eeu t. 

Per cent. 

per cent. 

Water ' 

U. 72 1 G5. 45 

73.77 

78, 4 1 


1 25, H9 i 25. 15 

18.81 

12. 90 

ilarboby drates 

! . 4. 28 i 3. 22 

2. 49 

1. 78 

Other tiu'batanees ■ - 

i 5. Ill 5.18 

5. ir,i 

(5. 91 


From this table it is seen that pickled ripe olives are very nutritious, 
much more so than green olives. They are also said to be more 
assimilable. 

Studies were made of variations of size of fruit and anioiint of pit 
and oil in different varieties. The ratio of the smallest to the largest 
fruit, the pit, and oil in the flesh in each of 15 varieties are tabulated, 
and the averages' for each of 57 are given. ' 
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Tlie averages for varieties of wliicli 10 or more samples Im-ve been 
examined are as follows: 


Average slz'e and composition of olives hg varieties. 



Xumber 
of sam- 
ples ex- 
ami lied. 

Xurjib;-r 
of olives ' 
per 

pound. ; 


Percentage of oil. 

Variety. 1 

i 

1 

Percent- ; 
aa;e of i 

pa. i 

Inwliole ; 
fruit. 

In iiesli. ^ 

In pit, re- 
ferred to 
ivliole 
fruit. 

Varieties f ally test ed : i 

: 112 

1 n fi 

j 

17.2 i 
17 3 i 

17. 5G 
19.21 
16. 94 
IG. 18 
13.71 
18. 58 
13. 34 
15. 59 

i 

1 22. 51 

1 22. 92 

! 19.73 '■ 

i 20. 83 

! IS. 51 

! 22. 01 

0.61 

.90 

Kevadillo Blaiief) i 

157 3 

Manzanillo 

38 

42 

lOti.G 

14* 7 

Redding Pieholine 

1 398. 2 

23;ol 



29 

35 

205. 1 
iOG.l 


1. 07 

Rubra 

1 17.9 1 

Obloinga 

32 

179,4 

18.7 ' 
i 16. G i 

85 

Columbella 

25 

lU.G ' 

^ 19! 54 

! 21.36 

i 22. 40 

i 17, 75 

! . Gil 

.96 

' 1. OS 

Pendalina 

22 

; 157.1 

! 13, 7 i 

IS. 63 

Vai’ieties not yet fully tested : 

A-tro- viol:n‘.ea, - 

19 

20G, 6 

i ’ 

i 22.5 

17. 55 

Pnecox 

15 

’ 196. 1 

19.2 

: 14. 34 

: !84 

( .88 

Polymorpha - 

14 

i 71. 9 

! 17-1 

; 17.5 

i 15. 85 

i 18. 82 

Maeroearpa 

12 

! 72.8 

i 14. 7(» 

1 20. 41 

. 70 

Recalls 

12 

! 112.5 

! IG. a 

i 16. 37 

i 19. 58 

. (HI 

"Xigenna . 

12 

160.0 

1 17. 5 

i 19. 9(5 

26. 16 

1.06 

Atro-rubens 

11 

i 1 15. 4 

I 16.9 

1 11). 14 

25. 59 

’ . 75 

Correiiiolo 

11 

' 2G2. 7 

1 25. S 

i 21.15 

i 27. GS 

i 1.24 

1 .64 

RazKO. 

10 

i 21G.5 

i 24.3 

! 21. 11 

j 2S.42 





It was found that the above varieties full^^ tested ‘‘‘as grown in the 
bay region are all of smaller size than those from any of the other 
regions of the State, but generally they bear the largest percentages 
of oiL . . . It would seem, then, that the cool bay climate does not pre- 
vent the proper functioning of the drupe in these varieties^’ 

Hybrid plums, F. A. Waugh ( Yermonf 8ta. IhiL 67", pp, figs, 
16 ), — Hybrids have recently appeared as a new factor in the study of 
])loiiis. In this bulletin the author has collected the best information 
obtainable regarding every li^^brid of w^bich he can learn. The impor- 
tance to the science of pomology of putting these first hybrids on 
record is noted, as also the desirability of understanding ‘‘as well and 
as soon as possible the general limits, tendencies, and effects of liybridity 
among phims.^^ It is believed that, aside from individual varieties, 
“which are mostly the intentional or unintentioiial i)roducts of cultiva- 
tion, there are certain large groups of hybrids occiirriog in nature.” 
Among such are the Wildgoose, Miner, and Waylaiid groups, the parent- 
age of Avhich the author has attempted to determine. “ On purely specu- 
lative grounds we may assume that the Wildgoose group is the result 
of various primary crosses between the wild Prumis mnericana and 
P, (mgnsUfolia.^ and tiiat the Miner group represents secondary crosses 
between the Wildgoose group and the Americanas. With' somewliat' 
less certainty we may assume that the Waylaiid group has arisen, from; 
crosses of P. with the. southern tbrm of tliC' 'Amermana 

pliim,.'P. americana mollisP It was found that; the; horticultural 
hybrids now known also occur in groups. 

The question of what constitute; trustworthy evidences'' of hybridity 
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is discussed. Tlie author opposes the commonly received opinion that 
hand pollination fiiriiislies the only basis upon which liybridity may be 
certified. Even in cases of hand iiollination it is pointed out that the 
results are very iiiicertairi and that the extrinsic characteristics of 
[a hybrid] are relied upon for the final ]3roof of its parentage.” It is 
laid down as a working principle that ‘^for all practical, and for most 
scientific, purposes, intermediateness of character is the only x>racti- 
cable and the most reliable test of hybridity.” As such the author 
assumes it as the sole basis of classification, which is defined to be 

first of all, a systematic presentation of apparent resemblances and 
differences,” 

Proceeding from this point of view, the author abandons the natural 
classification of a hybrid by naming its parents and declares that 
hybrid is to be classified by referring it to the several species whose 
characters it exhibits.” The existence of intergradient forms makes 
the work of hybrid-plum classification difSciilh In this work 2 points 
must be observed: First, one must fix in his mind certain definite- 
types; and,' second, he must group the multitudinous varieties about 
these types, referring them to whatever type or types they seem most' 
to resemble.” 

So far as the data at hand would permit, the limits of crossing between 
species and of the affinities of one species for others were determined. 
Of 30 varieties of probable hybrid origin, 90 per cent are referred to 
P. triflora. Aside from the fact that especial efforts have been made 
to secure Japanese hybrids, the author considers it probable that tlie 
Japanese have a special affinity for the Chickasaws and for 

the closely related members of the Wildgoose group.” The fact is also 
brought out that only one hybrid is referred to P. domestica. The 
belief is expressed that tlie opinion for some time prevalent among fruit 
growers, that the Bomestica plums do not cross naturally with other 
species and that hybrids maybeproducedartificiallyorily with extreme 
difficulty, is probably correct. It is also believed that tlie American as 
have less affinity for other species than the Chickasaws, Hortulanas, or 
Trifloras; but it is considered settled that crosses can be effected under 
favorable conditioiis between any two species of pliiins. Hybridization 
of plums, however, is not restricted to these limits, for they have been 
hybridized with the cherry, peach, and apricot. It is believed that a 
great number of accidental hybrids will be brought to light in the next 
few years and that ‘Hhe introduction of the hybrid plums marks an 
epoch in plum culture. The results promise to be even more abundant 
and far-reaching than those which have flowed from the hybridization 
of the grape.” Other possibilities in plum hybridization are suggested. 

The fmit of Peijoa sellowiana, B. Andbb {Eei\ 71 {1899)j 

.Wo, pp, 66^' 67^ flgs, ^),—Wotes additional to those already given 
(E. S. R., 10, p. 757). This tree is still thriving in the south of Prance 
.;.;iyithout' 'Sh^^ A second year’s observation , has given the uuthor 
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occasion to modify Ms description of it iu certain details. In 1898 
about 100 fruits were obtained, wliicli are described as follows: The 
largest weigiied 75 gm. and Avas 8 cm. long and 5.6 cm, thick. Tlie 
fruit is much dented, slightly and unequally furrowed, smooth at matu- 
rity, at first a dee]) green, becoming dark yellowisli green, texture firm. 
The flesh is a thick, creamy yellow, of the consistency of a I'lear, and its 
flavor is suggestive of the aroma of the straArberry, It possesses a 
very heavy perfume. 

Experiments in ringing grapevines, W. Paddock {yeic Yorlc 
Mate Stci, Bui, 151,^ pj), 265-275,^ figs, 2 ), — An introductory state- 

ment is made of the principles of sap movement concerned in ringing 
and their application in practice. Ext)erimeiits Avere carried on for 
tAvo seasons in tAVO vineyards to test the imocess and its inodiflcatioiis. 
In the first vineyard the vines were trained on the two-arm Kniffin 
system. Both arms of most of the vines in these ex|.)erimeiits were 
ringed just beyond the fifth bud, the remainder just beyond the 
renewal bud. In the second Auneyard the vines Avere trained on the 
renewal system and the rings were made just beyond tlie renewal bud. 
The results of these experiments are gh^en in the following resume: 

‘‘Riaging grapevines, generally speaking, produces an earlier ripening of tlie 
fruit and larger biinebes and berries. 

“These results, bowever, depend on several factors, among wbich maybe men- 
tioned: A'ariety, season, and abundance or lack of bealtby foliage, good culture or 
lack of it, and the amount of fruit the vine is allowed to mature. 

“That some varieties suffer a loss of quality when ringed there is little doubt; 
other varieties do not appear to be affected in this manner by the operation. Cut- 
ting back the new growth on ringed arms apjieared to result in giving better 
quality to the fruit. 

“ The process is more or less devitalizing in its effect on the vine, depending in 
part, at least, on the factors mentioned in the second paragraph. It has been found 
in jiractice, bowever, that some varieties when judiciously managed may be ringed 
for a number of years iu succession with little iujury to the vine. 

“ Amines grown on the renewal system would seem to be better adapted to ringing 
than those grown on the Kniffin i^lan, since with the former more wood can be left 
to support the vine than is possible with the latter system.” 

Annual flowers, G-. bT. Lauman aud L. H. Bailey [Yew York 
Cornell 8ta, But, 161^ pp, 291-322, figs, 11). — The primary purpose of this 
bulletin is to gitm advice as to improvement of home grounds. In any 
place flowers should be accessories. The author states that the main 
planting should be of trees and shrubs; the floAvers constitute the dec- 
orations and should be planted against a background. If the motive 
is not so much decoration as the growing of flowers for flowers’ sake, a 
bed may be planted, but it should be at one side of the house or in the 
rear and not in the middle of the lawn. Many annual plants make 
efiective screens, as inoruing glories and other climbers. Oultural 
directions for' growing annuals are giA^eii; A table giveS 'a' list of 459 
flowering annuals successfully grown at Ithaca in 1897, and 1898 iiiitler 
usual conditions of culture. There are also , given the dates of first 
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bloom, full bloom, and last bloom at the statioiij together with height, 
habit, color, and other remarks. It is hoped that these statistics may 
also be useful to tiorists, catalogue makers, and others particularly 
interested in this class of idants. The following groups are specially 
mentioned as staple or general-purpose types : Petunias, phloxes, pinks 
or fliaiithiises, larksx>urs or delphiniums, ealliox>sis or coreoi)sis, pot 
marigold or ealeiidiila, bachelor’s button or Centaur ea cyanus^ clarkias, 
zinnias, marigolds or tagetes, collinsias, gilias, California poppies or 
eschsclilotzias, verbenas, pox^pies, China asters, sweet peas, nemox)hilas, 
portiilacas, siieiies, candytufts or iberis, aiyssiim, stocks or inatthiolas,' 
inorning-giories, nasturtiums or troxneolums. 

Hints on rural scliool grounds, L. II. Bailey (Neiv Yo'i'l Cornell 
8ta, BuL 16(K])p, 271-290^ figs. 17). — This bulletin is a first move on the 
part of the station toward the solution of the problem of the improve- 
ment of rural school grounds, which are stigmatized as being on the 
average “bare, harsh, cheerless, immodest.’’ In beginning a reform, 
the plan of the x)lace is of the utmost importance. First determine defi- 
nitely the general outline and fill in details afterwards. “Begin with 
the plan, not the phiiits,” 

The place “'should he hollow, well ])lanted on the sides, open in the 
interior. The side next the highway should contain little planting. 
The place should be a picture, not a mere collection of trees and 
bushes.” Mass x)lantings and focus attention; the nursery style of 
scattering trees over the lawn oiil^^ distributes it. Suggestions are 
given on how to start a reform and how to make imxn’ovemeiits. Notes 
are given on making the sod, how to make a border plan, the amount 
of xilaiits for the niain planting, and the kinds of plants for decoration. 


Report of the iiorticulturist, L. Pv,. Taft (MkhUfan Sta, lipt 1397, pp. 

Notes are given on the station orchard, small frnits, vegetable gardening, and 
spraying. Apples were almost a total failure. Among cherries Rrusseler Braune, 
Mragg, and Ville Sweet are regarded as particularly promising, and notes are given 
oil these varieties. Among the most iwomising Japan plums are Abundauee, Bur- 
banh, Red June, Satsuma, and Wicksou; and among strawberries may he mentioned 
Ruby, Cxlcii Mary, and Ideal. Lnfavorablo notes are given on the strawberry- 
raspberry, whieli is stated to lie a wild Japanese variety of ras 23 bmTy and not a 
hybrid. As in i)re\'ioiis years, ail the most promising novelties have been tested in 
the vegetaiile garden. 

Fruit raising as an industry in the United States ' of North America, J. 
Ntcmyetz Min. Jgr. and Imp. Domams, JOepi. Agr, St. Pekrsburg, ISOS, pp, 
Xr+SSS,figs. 2B2, map 1; rev. in SelsJi. Kltoz. i Lgesor., 101 {1S98), Oct. ppp. 226-238). 

The construction of greenhouse benches for siibwatering, W. J. Gkeen {Flo- 
nst2 Exchange, 11 {1899), No. 16, p. 440).-^A summary of work on this problem at 
the Ohio Station since 1890. 

A new method of watering grapes, fruit trees, and ornamental trees and 
shrabs, l\ Anmeu {Prog. Agr. ef Tit., 16 (1899), No. 17, pp. 51$-51S, Jig. i).-Tbe 
method consists in sinking a large cylinder or inverted furmel at the base of the 
plant. Where water is scarce, a great saving ig eliected by this means. 

Principles of pruning shrubs, C. Baltet and Chargitbraxo (Florwts’ Exchange, 
11 {1S99), Nq.J7,pp. 470, This article includes Baltet's tables. 



HOBTICriLTURE. 


51 


Coffee pniiiiiig (Jour. Jarmica Agr. Soc., 3 (1S99), No. 4, pji. 301-209), 

Wliat is tile best season for planting cuttings of trees and shrubs in the 
nursery? Pepin {Bdg. Ilorf, et Agr., 11 (1S99), No. 7, jjj?. 09, 100), --Contnirj to 
the usual practice the writer plants cuttings of hardy trees and shrubs in the fall. 
The percentage of loss is less than when planted in the spring and the results far 
more satisfactory. The author's method of treating cuttiiig.s is described. 

Celery as a vegetable, G. Wythes {Garden, 33 (1399), No. 1433, p. 309). -~Cnl- 
tiiral directions, which differ somewhat from those for ccdery grown as a salad. 

Anew cucurbit, V. Bavin {Her. CnU. CoJoniales, 4 (1S90), No. 20, pp. 19-21, fig. 
f).— Notes on a vegetable recently introduced into France. It is believed to he 
descended from Ciiciirlnia pepo and to come from Chile. It is a twining plant with 
large, yellow iiowers and pyriform fruit. It is ea.sy of culture, producing abun- 
dantly and is valuable as a food. It may be prepared for the table in numerous 
ways. It has a flavor much like the sweet potato. 

Forcing rhubarb,- C. Chevalier (lielg. Hort. el Agr., 11 {1S99), No. S, p. 117).— 
A method ibr forcing rhubarb is described. Early Tobolsk is considered the best 
forcing variety. 

Garden crops in the James River Valley, E.C.Chilcott and P. S. Roe (South 
Dakota Sta. Bid. 61, pp. 1G-2S, pU. 2). — These are a continuation of tests already 
reported (E. S. R., 10, p. 639). Notes are given on onions, tomatoes, cabbage, cauli- 
flower, beets, mangos, carrots, parsnips, salsify, tiiruips, radishes, lettuce, peas, beans, 
eggplant, melons, squash, pumpkins, cucumbers, and celery. (3n account of unfa- 
vorable circumstances, many of the yields ^vere small. 

Vanilla culture as practiced in the Seychelles Islands, 8. J. (talukaith ( U. 8. 
Dept. Agr,, Division of Boiang Bid. 21, pp. 24, figs. 4). — This bulletin gives the general 
conditions of vanilla culture as practiced in the Beyclielles Islands and gives direc- 
tions for starting a vanillery, for preparing the vines, for cropping, pollination of 
the flowers, curing, and marketing the crop. 

Apple tree roots and stocks {Gard. Chron.,S. ser.,2o (1899), No. 644, pp. 264j 265; 
Amer. Gard., 20 (1S99), No. 229, pp. S47, 34S).~A suggestive article for the experi- 
mental horticulturist, emphasiziug the incompleteness of our knowledge of the root 
systems of trees and inllueiice of stocks. 

About 50 varieties of apples were worked on a dozen presumably different stocks. 
The stocks apparently exerted an influence ni>ou the growth of the top for the lirst 
few years. Later, however, the top became sufficiently vigorous not only to neu- 
tralize the pow’er of the stock, but seemingly even to modify the root growth. 

Eighteen named sorts of stocks for the apple, representing, liowever, only 8 dis- 
tinct varieties, w'ere grafted with Blenheim Orange. A record was made of the 
number of blossoms appearing on each tree for 4 years after blossoming. Consider- 
able differences were observed, but the disparity "was as great between the results 
from the stocks of the same as different varieties. 

Studies on- the chemical composition of different varieties of apples and 
pears, R. Otto {Gartenflora, .48 {1899), No. 9jpp. 240-247). — Analyses are reported of 
55 varieties of apples and 8 of pears that had grown under the same conditions with 
special reference to their comparative value in the cider and perry industries. 

Peach growing in New Jersey, A. T. Jordan {New Jersey Sias. Bid. 133, pp. 15, 
pU, 2), — A report of the present status of the peach industry in New Jersey, based 
upon data, obtained in the fruit census of 1895. The subject matter is discussed 
under the following heads: Soils for peaches, injury to buds, the purchase and set- 
ting of trees, varieties, cultivation and manuring, pruning and thinning, life of an 
orchard, insexts and diseases, picking and marketing, yields, expenses and returns, 

Crawford Late, Mountain Rose, Old Mixon, Stump and Reeve Favorite are the 
5 most x>opular of the older varieties.' Of the newer .varieties, Elberta, Globe, and 
Susquehanna are favorite sorts. 

A fa historical notes are also given. ' 
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Pear oiiltiire in Florida (Florida m {1899), No. 19, p. 290).— kii account of 
a snccessfiil grower s methods. 

Iiiiproveiiieiit of the persimmon, H. MAiiiON {Missouri Ifort, Soc. Fpt. 1S9S, pp. 

973-276). 

The evolution of the strawberry, L. H. Bailey {Sei. Jmer, Sup., 47 (1899), No. 
1200, pp. 19337, 1933S). — Hie author believes that the very best proofs of evolution 
are fori ml iu the most familiar things, although they are least often mentioned in 
the literature of the subject. We have been looking so far into the jiast, have 
searched so diligently for great fav'ts, have so urgently desired to see the missing 
links and have so confounded ourselves with philosoi)hy that we have forgotten tr) 
go out and see the creation going on about usd^ The parental form of the garden 
strawberry, Fragaria grandiflora, itself a variety’of F. chlJoensis, is made a text on 
which to hang a discussion of some of the evidences of evolution. 

Manual on the culture of American grapevines, P. N, Stroyev {Fpt. Min. Jgr. 
and Imp. Domains, Dept. Agr. St. Feiershiirg, 1S98, pp. F/JJ; rev. in Selslc. 

Khoz.i Lyesov., 192 (1899), Jan., p. 225). 

On the development and maturity of the vine, L. Eli ring (Gard. and Field, 24 
(1S99), Nos. 10, 'pp. 254, 255, Jig. 1; 11, p. 272').— A. general discussion of theinlluenc© 
of climatic conditions, latitude, altitude, mountain ranges, soil, water, moisture, and 
special situations. 

The effects of lightning on the vine, L. Ravaz and A. Bonnet ( Prog. Jgr. et Tit. 
(Ed. L’Fst.), 20 (1899), No. IS, pp. 392-399, pi. 1). — Extensive botanical and horti- 
cultural observations. 

A study in training the vilie, G. Derrough (Frog. Jgr. et Tit. (Ed. IJEst), 20 
(1899), No. S, pp. 237-241, Jigs. 36). — Several methods of grape training Avith modili- 
cations are described and hgiired. 

A new method of grafting the vine, Sannino (AiU e Mem. I. E. Soc. Jgr. Govi- 
zia, n. ser., 39 (1899), No. 3, p^p. 52-58). — The method is a modification of the croAVii 
graft. The scion is a section of Avood bearing two buds and is cut as for spli(;e graft- 
ing, the cut beginning just below' the lower bud and on the opposite side. The stock 
is also prepared as for splice grafting, the scion being inserted under the bark and 
at the tip of the stock. The union is said to form Amry rapidly and Avitbont 
enlargement. 

How ringing affects grapes, F. H. Hall and W. Paddock (Aw York State Sia. 
Ful. 151, popular ed., pp. 4, Jigs. 4). — A popular edition of Bulletin 151 of the station 
(see p. 49). 

New and rare plants for alpine gardens and rockeries, H. Correvon (Gard. 
Chron., S.ser., 23 (1898), Nos.576,p. 28; 57S,p.50; 586, pp. 170, 171; 593, pp. 283,284; 
24 (ISOS), No. 012, p. 212: 25 (1899), Nos. 634, p. 100; 635, pp. 117, i/5).— Horticultural 
note.s on a large number of species. 

The present condition of bulb culture in Bermuda, A. F. W(>oi>s (FloristJ 
Exchange, 11 (1899), No. IS, p. 494). 

Third supplement to the descriptive list of chrysanthemums for winter 
blooming, O. i>B Meulenaere (Troisihne supplement d la lisle descriptive des chrysan- 
themes deliver. Gand: Jd. IJosie, 1898, pp. 36). 

Bigeneric orchid hybrids (Garden, 55 (1899), No. 1431, p. 265).— llmDn'ica) notes. 

Curiosities of orchid breeding, Q. C, Uvkst (Gard. Chron., 3. ser., 23 (18.99), No. 
628, p. 14). — A discussion of the limits of hybridization in the orchid family, the 
sysfematic status of 500 primary, 270 secondary, and 30 tertiary artificial hybrids of 
record, and the light that this study thro ays on the general subject of evolution of 
species by natural hybridization, Avliich the author believes has been as yet far too 
little cm]iliasized. 

Grafted against own-root roses, F. R. Matiiison (Jmer. Florisi, 14 (1899), No. 
571, pp. 1229-1232). ■ ■ 
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Tlie trees of Wyoming and how to know them, A. Xelson 
( Wyoming Sta. Bui. 59-110, jigs. 27). — The author illustrates and 

describes 16 genera of trees represented by 31 species. The descrip- 
tions and illustrations are of such a nature as to readily" aid in the 
identification of the arborescent flora of the State. The list of trees of 
Wyoming, as given in this bulletin, contains the following species: 
Rock pine, limber pine, Lodgepole pine, Engelmanii spruce, blue spruce, 
Douglas spruce, Rocky Mountain juniper, desert juniper, narrow-leaf cot- 
tonwood, lance-leaf cottonwood, common cottonwood, Balm of Gilead, 
aspen, almond-leaf willow, western black willow, Bebb willow, paper 
birch, western birch, paper-leaf alder, bur oak, dwarf maple, large-tooth 
maple, bos elder, green ash, wild plum, western chokecherry, black 
haw, long-spine haw, western serviceberry, silverberry, and Imfialo 
berry. 

New growth on burned areas in Colorado, C. S. Crandall [For- 
ester^ 5 (1899)^ Xo, /, 8.^ Jig. 1), — After Ineotioiiing the very slow 
manner in which forest areas that have been burned over are reforested, 
the author calls particular attention to two regions wliicli have been 
investigated by him to some extent. The first is a tract in the Cache 
la Poudre region which was burned over in the summer of 1881. 
Examined 13 years later, grasses were found abundant among the dead 
logs and there w^ere a few shrubs and a scattering growth of pines, the 
largest of which was 20 in. high and 7 years old. From this it is 
apparent that it was 6 years after the fire before the first pine tree 
started. 

The second region mentioned was a tract on the south and west of 
Chambers Lake wliicli was burned over in 1890. The author passed 
through the district a inontli after the fire, and states tliat not a green 
thing remained. A second visit was made to the tract 4 years later, 
and, with the exception of a few straggling plants of grasses and 
sedges, no vegetation had appeared. 

The autlior states that the common belief that northern slopes are 
more quickly reforested than southern ones, on account of tlie greater 
effect which the sun’s rays have on the south slopes in melting the 
winter’s snows and exliaiisting the soil moisture appears to be well 
founded. Differences are also noted in the effect of forest fires on north 
and south slopes, it being claimed that fires are more destructive on 
the south slopes. 

A century of the Department of Forestry [of the Russian Ministry of Agri- 
culture and Imperial Domains], 1798-1898 {Si. Peierslmrdj IS9S, pp. ISl; rev. in 
SeUk. Khoz. i Lyesov., 191 {1S98), Noi\, pp. 467-469). 

Report on forestry, C. 1). Smith {Michiyan Sta. Mpf, 1S977P* 90).'— A brief account 
is given of the cooperative experiments which are being carried on between the 
station and the Division of Forestry of the ITaited States Department of Agricul- 
ture. A list of the species planted is given. The object of the es;x>ei'iments, it is 
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statedj is to determine what distiiietioriy if any, could he seen in trees grown from 
the same variety of seed collected in diti'erent localities. 

Report on the Department of Forestry of the Ministry of Agriciilttire and 
Imperial Domains for 1896 (St* Feierslnirg, 1897, pp. SI; rev. in SeUk. 

Ehoz. I Injesov., 191 {1S9S), Xov., pp. 46G, 4G7). — The gross income from the exploita- 
tion of the government forests for the fiscal year was 33,700,000 rabies (al)ont 
$ 13 , 480 , 000 ), and the net income 26,500,000 rubles (about $10,600,000). The number 
of clerks and officials of the forestry department was 3,183. The forest guards num- 
bered 30,333 men, besides 534 laborers. From the Institute of Forestry at 8t. 
Petersburg 63 persons graduated. Th<". number of students in January, 1807, was 
402 . The expenditures of the institute were 166,500 rubles (about $66,600). In 23 
lower schools there were 350 pupils. The maintenance of these schools costs 94,000 
rubles (about $37,600). — p. fiebman. 


SEEDS. 

Seed examination, C. F. Wheeleb {UliiMgan 8ta. Bpt 1897 ^ pp* 
98^ 99)* — The autlior gives a list of weed seeds fonnd in 2 lots of seed 
imiiorted from Europe. All tlie weed seeds are said to be of Old 
World species. Those found in the crimson clover wmre: Lepidium 
eampestre^ Lychnis respertina^ w^bite mustard^ cliarlock, kidney vetcli, 
corn cbamoinile, cliess, quack grass, common storksbill, and summer 
rape. 

Similar examinatioihs were made of tbe weed seed found in orchard 
grass imported from France. Tbe iveed seeds present w^ere: 
monensis, Arcihls pe4\follaU^ wild candytuft, false flax, bladder campion, 
Ijyelmis wspertinaj geraniiiin, yellow melilot, black medick, Eorvvay 
cinquefoil, Canada thistle, burdock, ox-eye daisy, Leucanthenmm mm^ 
Tragopoijem prateiiM^ Ficris hi€r7 eioides^ Grepis hienis^ great bed- 
straw, caraway, rib grass, sorrel dock, common sorrel, curled dock, 
and velvet grass. 

Seeds and low temperatures, (Science^ n, sef\.,8(1898)^ 190^ p. 215 ). — 
It is stated that H. T. Brow^n and F. Bscombe inclosed seeds in thin 
glass tubes immersed in a vacuum jacketed flask containing about 2 
liters of liquid air. Tbe air w^as replenished so as to subject the seeds 
for 110 hours to temperatures ranging from — 183'^G. to — 192oO. ' The 
seeds used were: Uordeum dtstichonj Avena sativa, Gucurhita pepo.^ 
Gyclanthera explodens^ Lotus tefragonolohiis^ Fisum. elatkis., ■Trigomlla 
fmmmgrmum^ Impatiem halsammUj Heliantlms anmmSj Hercwleum 
vilhstmj Conmlinilus tricolor., and Fnnlcia sieholdimta. They had pre- 
viously been air dried, and contained when the experiment began from 
10 to 12 per cent of moisture. After their prolonged exposure to the 
intense cold tliC' seeds, were slowly thawed, the process requiring about 
50 hours. They were then tested as to their .germinative power by 
comparison with' seeds from the same lot which had. not been subjected 
to the low temperatures. 'Th.eir germinative' power 'showed no appreci- 
able difference from ' the checks,' and the resulting plants, which in 
most cases were grown to maturity, were equally healthy iU' all cases.. 



SEEDS. 


55 


The authors concluded fro in fcheir experiment that we iniist regard 
the protoplasm in resting seeds as existing in an absolutely inert state 
devoid of any trace of metabolic activity, and yet conserving the poten- 
tiality of life. 

Chemical processes in the germination of seeds, T'. Escombe 
{ScL Progress, 7 {1898), 219-236; ahs. in Jour. Roy. llicros. Bog. 

[London], 1898, Mo. 5, pp. 561, 562 ). — The author claims that diiriog 
germination amids and amido-acids perform different fiinctions, x4.mids 
result in only small amounts from direct hydrolysis, being chiefly formed 
synthetically by the transformation of amido-acids and of nitrogenous 
substances derived from the reserve carbohydrates. The synthesis of 
amids takes place in the dark and the further stages of proteohydrolysis 
are due to enzymic action. It is claimed that protein can not be regen- 
erated from amids in darkness, although its regeneration in the light 
is not proved. The author believes that tlie metabolisin of germination 
is in the main chemically similar to that which occurs in mature plants. 

On the change in composition which takes place during the 
germination of oil-bearing seed, L. Maqxjenine (Oompt. Beni. Acad 
Sei. Paris, 127 (5898), Mo. 17, pp. 625-628 ; A nn. A gran., 25 (1899), Mo. 
1, pp. 5-16). — The question as to whether the glycerin formed from the 
fats present in oil-bearing seed is capable of giving rise to carbohy- 
drates in young plants, and whether there are marked differences 
existing between the saturated acids and the unsaturated ones, led to 
a series of experiments on the germination of peanuts which contain 
arachidic acid and saturated acid, and castor beans wlffcli contain 
ricinoleic acid. 

The seeds were germinated in the dark in wet sand in porcelain pots. 
Seedlings were analyzed at freipient intervals, and their composition is 
shown ill tabular form. The oil content was shown to gradually 
decrease, but it took place more rapidly wutli castor beans than with 
peanuts. The carbohydrates, represented largely by cellulose, the ash 
and undetermined constituents increased in about tbe same proportion. 

The differeuces noted in the constituents of the plaiitlets is said to 
depend upon the chemical composition of the vseed. The saturated fatty 
acids proved less adapted to transformation into sugar than the oleic 
acids. The production of carbohydrates from ricinoleic and related acids 
seemed to depend upon the presence in the molecules of the acids of 
allyl groups which by combustion are transformed into glycerin, a less 
polymerized and less condensed form. 

Report of Danish seed control, 1897-98, O, Rostrup {Copenhagen, lS9S,pp.S7), 

Twenty-sixth report of the seed-control station, Copenhagen, Denmark, for 
1898 (pp. -Contains a number of articles on different kinds of seed, preparation 
of seed, inflnepce of weeds on crop yield, etc.— f. w. woll. 

Report of G-othenburg seed-control, station^ for T89 7-98, J.E, {Goilien- 
hurg {Siveden),lS98,pp. l5). 

Report of the seed-control stationfor 1897,^'P. ;BamS;S,l (Bei'iclit iiher die Thii- 
iigkeit der Jgr. Chmi. VerBucketation und Smnenco’ntrohiatmn in KobIui ///?* 1807. Kdslm, 

, 1898). 
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Plant-ouiture tiials and. seed contro], 1897, B. Larsen {CJD'istiania, 1S9S, pp. 
S9 ). — Report of tlie experiment station supported by the Royal vSociety i:or jSrorway'B 
Weal.— !•'. \V. AAX>LL. 

Report of the Skara seed-oontroi station, S. Hammar ( Bei\ Ferks, Skai'a hem. 
Sta. och FrihconirollaMst, 1S9S, pp, :37-31^^ principal varieties of seed tested were 

oats, red clover, timothy, and hr. 

Catechism of seed control, F. F. BiiUiJNiN<.t i Ui»dhoimen-Cate(MBmAis rorr de 
ZaadconiraJe, Jfagenlnpen: H. Van Gorfel, 1S9S, 6. ed.^ pp.dS), 

Report of seed investigations for 1896 in Briis:, Kaaden-Duppau, Koiiotau, 
Podersain, and Saaz, A. Nowoczek {Kaaden, 1898,pp.S6). 

Concerning the methods of testing agricultural seeds, J). Bakellakio ( Wiener 
Him. GarL Ztg., 34(1899), hTo. 4,pp. 123-131, figs. 5).— Describes the methods- and appa- 
ratus adopted at the Vienna seed-control station. 

Regulations concerning seed testing by the Holland seed-control station, 
A, F. Van Lynden (Eeglement voor de Ondersoekingen aan de llijkslandliouwproefsia- 
iions. fVageningen, lS9S,pp. 15). 

The re.sults of seed tests made at Modena from 1895 to 1898, F. Todaro 
(Siaz. Sper. Agr. Ital., St {1898), No. S, pp. 235-243). 

A new germination apparatus for beet seed, E. Lallemant {Bnl. Assoo. Chim. 
SfWK et IHsilU., 16 (1899), No. 9, pp. 879, SSO.) 


BISEASES OE PIAHTS, 

Clnb root and black rot of tke cabbage and turnip, L. R. Jones 
{Vermont Sta, Bid, 66,, pp. 16, figs, 9 ), — The author notes the occurrence 
of club root of cruciferous plants, and reviews its history and causes. 
Specimens received at the station iu September were examined, and 
it was found that the parasite causing the disease bad passed into 
the spore condition. These spores usually remain in a dormant state 
incased within the roots until the following spring, when they are 
liberated by the decay of the roots. 

The different methods by which the germs are disseminated are com- 
mented upon, the principal means being in manure and with seedling 
plants and nursery stock. An infection is reported in Vermont which 
was traced apparently to infected soil adhering to celery plants brouglit 
from a region where the club root was known to exist. A list of plants 
affected by this disease is given and remedial measures suggested, 
among them the destruction by burning, burying, or cooking of all dis- 
eased material which is fed to stock, deep plowing of soil in autumn 
where the disease is known to be present, rotation of crops, suppres- 
sion of cruciferous weeds, and the use of lime. During the past sea- 
son an experiment was made in which 80 bu. of lime per acre was 
scattered over the soil, and cabbages and tnrnips planted. The cab- 
bage plants came from two sources, one of which was known to be 
infested, and the other free from disease. The turnips and cabbages 
from clean soil showed very markedly the effect of the lime treatment, 
while the cabbages which came from infested soil showed little differ- 
ence. This experiment is to be repeated. 

The occurrence of black rot of cabbage in Veniiont was reported in 
1897. It has since been noted in a number of other places, but appears 
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to be a ratlier recent infection. It has been previously described in 
Earmers^ Bulletin 08 of tills Department (E. S. E., 9, p. 489) and in 
Wisconsin Station Bulletin 05 (E. S. E., 10, p. 155). 

Different types of plant diseases due to common KMzootonia, 

B, M. Bijggar and E. 0. Ste wabt {Bot Gat^ 27 (1899)^ No, 2, p, 129).--- 
The autbors have demonstrated by experiments (1) that a damping-off 
of various seedlings is caused by a species of Ebizoctoiiia: ; (2) tliat 
a fungus agreeing in structure with the latter has been the cause of 
the serious root rot of sugar beets in New York during the past year ' 
and the fungus identified with this disease seems to be undoubtedly 
Bliizoctonia heUe; (3) and that an important stem rot of carnations is 
also found to be due to a fungus agreeing precisely in its characters 
with the beet Ehizoctonia. 

It is claimed there is abundant experimental proof that the beet and 
carnation fungi are identical. The last-named fungi also produce 
damping-off, although not so abundantly as the fungus originally 
isolated from damping-off* seedlings. Experiments indicate that these 
different types of disease are all due to the same species, the specific 
affinities of which can not as yet be given with eertaiiity. 

Notes on gum disease and crown gall, L. E. Taft {Mkhk/an Sta. 
Bpt, 1897 ppp. 96^ 97). — Eeports have been received from various parts 
of the State of injuries to peach trees caused by development on the 
branches of knots from which gum exudes. An examination failed to 
show the presence of any specific disease, and the swellings appeared 
to be the result of injuries to or rupture of the bark. As a result of 
this injury, a corky, knot-like growth forms which, if the injuries are 
severe, results in weakening the branches, and where there is danger 
of breaking down it is advised to cut the branches back below the 
injured portions. 

Many complaints have been received concerning the crown gall 
on nursery stock, particularly upon the i^eacli. The exact nature of 
the disease is not known, but it is thought to be contagious, especially 
on soils rich in organic matter. When trees have galls upon the collar 
or upon the larger roots, it is claimed they should not be planted, as 
they will never make a desirable growth. 

Additional host plants of Plasmopara cnbensiSj A. D. Selby 
[Bot, ( 7 az.y 27 {1699)j No, Ijpp, 67 68). — The author reports a series of 
experiments conducted to ascertain the diff'erent host plants of this 
well known parasite of cucurbitaceous plants. There were grown, in 
addition to the cultivated varieties of cucumbers, iniiskmelons, water- 
melons, pumpkins, gourds, and squashes, specimens of a large number 
of other Cucarbitacem. The list of host plants determined is as follows: 

Cueiiniis satiiniSj C.melo^ C. odorailsshnusy C. erinaceua, CuGurMta 'p^po, 6 *. 

C. rerrwcOrS'a (f), OUriillm vulgarkj Lagenarki iiulgarU, Cocctma indimf Bryompsk 
luemiosd erijthrocarjMf Mukm scahrella, Momordica halsaminuj oJtarantia^ Meloilma 
scah^a^ Trwhosanthes colithrindj Siogos angiilatiiSf Und Mhrampelis (Eclimoegstu) lohaia, 
hut not on Bemnmm cerifera or Cgclanthei'a explodensJ^ 
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In. every case tlie ciiciiiiibers and inusknielons were first attackedy 
after wliicli tlie disease spread to other cucurbits. It is further 
observed that Plasmspara eubensis in. clearly distinguishable from 
P. anstralis, whether examined upon the same host or upon the dif- 
ferent hosts of the former. 

Diseases of the vine, W, G. Smith (Gard, Chron^y 3^ ser^^ 25 {1899)^ 
17), — The author states that the diseases of the grope may 
be classed into three groups — those due to parasitic fungi, those attribu- 
table to injurious insects, and those for which neither fungi nor insects 
offer a sufficient explanation. This last class of diseases, which is said 
to be due to physiological causes, is to be considered in a series of 
articles, the present paper dealing with shanking and blanching. 

Shanking, wffiicli is a widely distributed disease, is probably the same 
as that described in France under the name ^^maladie peetiquid^ and 
that described, under the name shelling’’ or ^Guitties” in New York 
Cornell Sta. Bill 70 (E. S. .'E., 0, p. 732). It is characterized by the fall- 
ing of the grapes as they approach maturity, the fruit breaking away 
wffiere it joins the stalk, or by the fruit simply shriveling up and 
remaining attached. A weakened root system, excess of nitrogenous 
fertilizers, and possibly a deficiency in potash are thought to cause this 
trouble. 

Blanching, or ^^chlorose,- is recognized by the leaves becoming yel- 
low or completely blanclied, the loss of color generally beginning near 
the margin and spreading inward between the veins. The young twigs 
are frequently attacked like the leaves and dry up. The woody branches 
are retarded in growth and the new leaves remain smalbnnd blanched. 

Experience in France seems to indicate that tliis disease is worst on 
calcareous soils. On clay or siliceous soils chlorosis only appears during 
cold, wet springs. The disease is said to be diminished by any mode 
of culti vation Avhieh promotes good drainage in the soil and strengthens 
the growth of the vines. Above all, applications of sulphate of iron 
should be applied about the roots of the grapes. Different varieties of 
grapes are affected to different degrees, and the subject of resistant 
varieties is said to be worth considering. 

Plant' diseases,. G. F. Wuv^eIuEU {MHdgcm Sta, Rpt, 1897''\ pp, 99 j 
lOO).— Brief notes ore given on several diseases of farm crops which 
have not hitherto been observed on the college farm. : A turnip disease, 
due to AiMm(tri(i7brassic<Ej became very ininrious .in' the turnip fields 
of the college in August. The leaves were covered.' with dark-colored 
spots, which increased until the leaves .were destroyed.' Bacteria, 
subsequently attacked the roots, causing ' a wet rot and the complete 
destruction of the crop. 

A millet disease, due to Sclero^mra graminimlaj was noticed for the 
first time on German millet. . Later the same disease' was foiind attack- 
; tiig green fox- tail grass. . 

'A lettuce disease {Marsonia p>erf or is confined to green- 
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houses^ is reported as troublesome in tlie bouses of a lettuce grower at 
Grand Eapicls. 

During tlie latter part of Alay red clover was found to be attacked 
by Gkeosporinm sp.^ tlie affected plants in many cases liaving tbeir 
leaves entirely destroyed. Fully half of tbe plants in tlie clover plats 
were more or less affected. 

The most important ruiigns diseases of cultivated plants, A'. K. VAHLiKii (Si. 
refersburg, lS98j gyp. X-^140: rei\ in SeUlc. Kkoz. t Lgesoi\, 192 (1899), Jan.,p, 228), 

Pathological notes, L. Sx\.vastano (Bol. Soc. Nat. Napoli, 11, No. 11. pp. 109-127; 
abs. in Ztsekr. Pjlansenkrank., 8(1898), No. G, pp. 330-353 ).- are given on an 
Opiintia xot, bacterial disease of grapes, an olive disease, , rot and giimmosis of 
Japanese medlars, canker of poplar trees, California grape disease in Sorrento, fig 
mildew in Campania, rot of grape stock in Sorrento, and stunting of the ifuits of 
limes. 

Concerning the diseases of the peach, C.Moiiii (Ztschr. P^anzejikranJc., S (1898), 
No.6,pp.344, 343).— Notes are given on some diseases to which peacb trees are sub- 
ject, especially Pxoaseus deformans. 

A leaf disease of olives, Y. Yennuccini (Bol. Ent. Agr.c Fatol. l'eg.,3 (1898), pp. 
85-87; ahs. in ZUchr. FjfansenlranJc., 8 (1898), No. 6,pp- 353, 354 ). — Notes the attack of 
Cgclocomtim oleagimiui on olive leaves. All varieties are not e(xualiy susceptible. 
Spraying with Bordeaux mixture is recommended as a preventive treatment. 

Grape diseases in Brazil, P. Noack {Zfsclir. Pjfan unkranl’., 9 (1899), No. 1, pp. 
1-10, pi. 1, figs. 4). — Notes are given on attacks on grapes of Peronospara iniicola, 
Cercospora viticola, Oidium tneJeeri, Glamgwrium ampelophagum, MeJanconlnm fuligi- 
neum, root rot, a mildew caused by Apiospprium brasiUense, n. sj)., and injuries due to 
wind.". 

Grape anthracnose in Tunis, Castex (Bui. Dir. Agr.et Com., 4 (1899), Noill,pp. 
70-72).— Notes the occurrence of the disease and recommends winter treatment with 
iron sulphate and summer api>licatious of a solution of iron siilphate and lime. 

Anthracnose and brmiissure, F. Debray (Bui. Agr. AIgmeet Timme; ahs. in Bui. 
8oC: Bot, France, 3. ser., 3 (1898), No. 1, pp. 92, 93). —Notes are given on Spliacelomxi 
ampelimim and Fseudocommis ritis. 

Concerning brunissiire, Debray (Bui. Soc. Bot. France, 3. ser., 3 (1898), No. 3, pj). 
233-288, pis, ?).— A report is made of diseases of a niimher of x>hints said to be induced 
by Fseudocommis ritis. 

The microparasites of wheat ( Bol. Inst. Agr. Estado de Sdo Panto em Campinas, 10 
(1899),No.l,p.22). 

Culture experiments with lietercecious rasts, VII, H. Klbbahx {Ztsehr. PJUmzen^ 
kranlc., 9 (1899), No. l,pp. 14-26, figs. 2). — Exi)eriments are reported with Ferldermium 
stnobi, F, pini, Melampsoridiiim betuUnum, and Aleidhmi laricis, and of Puccinktstrum 
Bpilohii, the telcutospore form of the amidial stages on fir trees. The author makes 
a new genus, Melampsoridiiim, of those rusts having lecidia of the Peridermium type. 

On the duration of the winter spores of some rusts, J. Ericksson' (CentM. BaJet. 
u. Far., '2.' AM., 4 (1898), Nos. 9, p>P- 376-388; 10, pp. 427-432; aba. in Zischr, PJianmn- 
krank.j 9 (1899), No. l,p. 49).— The duration of the vitality of these sxiores is as a rule 
quite short, being not much more than a year. The siibstan^?© of this paper has 
already been given (E. S. R., 10, p. 57). 

Caeoma fumariae in its genetic relationship with the Meiampsora of Populus 
tremula, F. Bubak (Ztsehr. Fflanzenkrank., 9 (1899), No. 1, pp. 26-29}. 

Epidemics, of the "potato disease in Finland, G. 'Gbote,xiu! 1 LT (K. Lmdt AMd* 
Samdl. Tidsh\, 37 (1898), No. 3-0, pp. 291-293, maps 4). ^ 4 

The prevention' of potato rot in cellars (ZiMhr.'Ffianzenkrmk.,9 {189g),No.l, 
pp.S7,S8,ftg.A),— Notes Stre. given on methods' for*:, storing: potatoes so as to remove 
some conditions for the development of rot. 

' 22094^No.'1-~--5''' 
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On tile preparation of fungicides, L. Degkully {Prog. Agr. et Fit. (Ed. IJEst), 30 
(1899), Iso. 423-439 ). — ^Formulas and directions for tlie preparation of a luimljer 

of fungicides are gh^en, including a solution in wliicli siilpliate of cadmium is siib- 
stitiited for copper sulphate. The latter is highly commended, although hut few 
tests seem to have been made of it. 

A new fungicide and insecticide, M. and A. Campagne {Prog. Agr. et Hi. {Ed. 
EEsf)^ 20 {1899)^ Ko. 16^ pp. 502, 5^5).— Equal parts of alkaline turpentine and trit- 
urated copper sulphate are said to iiossess great value as a combined fungicide and 
insecticide. 

Concerning some copper fungicides, L. Degrujlly {Prog. Agr. et Fit. (Ed. L’Est), 
20 {1899), No. 17, pp. 511, 512 ). — A formula for what is claimed to bo an absolutely 
neutral fungicide is given as follows: Water, 100 liters; copper sulphate, 2 kg.; 
carbonate of soda (Solvay 90^), 350 gm. ; and ammonia (22‘^ Baiime), 1 liter. This 
mixture is said to be easily prepared and applied and is quite efficient. 

A comparison of copper fungicides, P. Sokauer {Ztsclir. Pjlmizenhranlv., 9 {1809), 
No. 1,2W' 05-57 ). — The author quotes and comments njion the investigations of Barth- 
Colmar on the relative value of 16 cox^per fungicides recommended by the trade for 
the xirevention of plant diseases. In tabular form are given the actual comx)ositiou, 
cost, and real value of the fungicides. 

On the fungicidal action of acetate of copper compared with sulphate of 
copper, A. Yigna {Sias.Sper. Agr. I fat, SI {1898), No. 12, pp. 62-69'). 

On the use of powders and sprays in the treatment of fungus disease.s, L. 
Degrully {Prog. Agr. et Fit. {Ed. VEst), 20 {1899), No. 16, pp. 481-484 ). — The claims 
relative to the merits of both forms of fungicides are reviewed, and the author con- 
cludes that for the x)revention of black rot and similar diseases liquid fungicides are 
to be jjreferred. 

Comparison of powdered and liquid fungicides, P. Ooste-Flokkt {Prog. Agr. 
et Fit. (Ed. L’Est), 20 (1899), No. IS, pp. 543-545) 


ENTOMOLOGY. 

Report of the apiarist for 1896-97, E. L. Taylor (Michigan Sta. 
Spt. 1897, PP'. 105-126 ), — The author gives his idea of a model beehive. 
Besides being inexpensive, light, and simple, he recommends that cer- 
tain of the sections should not be over 3 in. deep in order that they 
may he easily removed and replaced with empty sections and thus pre- 
vent swarming. The Aspiriwall non-swarming hive gave rather good 
results for 2 years, but is too expensive, costing nearly times as much 
as the ordinary L hive. The device for the prevention of swarming is 
very simple. A great deal of additional room is given to the brood 
chamber without increasing the space, which can be occupied by comb. 
“This is accomplished by alternating at the approach of the swarm- 
ing season all combs of the brood chamber with frames of wooden 
comb which has no septum and in which, consequently, nothing can be 
stored.” 

On the subject of the possible injury to grapes by bees, the author 
has made a number of observations, and concludes that bees never 
harm uninjured grapes. Of 30 varieties of grapes, with which the 
author experimented, he found that injury was almost entirely con- 
fined to the Delaware and Lady, which varieties are especially liable to 
crack open during a wet season. The bees which were observed suck- 
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ing tlie juice Irom grapes with ruptured skins were iioticcMi to work 
almost entirely upon compact clusters, and very seldom upon loose 
clusters* The author placed paper sacks around about 1,000 clusters 
of grapes of 13 different varieties in such a way that the bees could not 
gain entrance, leaving a slit in the bottom of each sack for tlie escape 
of any water which might enter. Toward the close of the experiiiient 
it was found that clusters inclosed in sacks were suffering more than 
those which w^ere left uncovered, and the autlior concludes that the 
sucking* away of the juice of the gra^jes by the bees is a direct benefit 
rather than an injury in that these juices are prevented from flowing 
upon sound grapes, and thus increasing the amount of injury by the 
cracking of the skin. 

The author made some experiments in feeding back extracted honey 
after the best of the honey season was over, to determine whether 
unfilled combs could be in that way filled out economically. Tlie core 
elusion of his experiment is that the extracted honey was fed back 
with a profit of nearly 62 per cent. 

Exi^eriments were tried in wintering bees in the cellar at a high 
temx)erature. During the winter the temperature seldom went below 
do® F., and for the greater part of the time it ranged between 45 to 50'^. 
The bees, which numbered 180 colonies, were put into the cellar during 
the first half of FTovember. There Avas no unusual loss of bees until the 
end of February. From that time on the number of dead bees on 
the cellar bottom increased rapidly. The removal from the cellar was 
begun March 29 and wUvS concluded Ai>ril 14. Examinations disclosed 
the 'following condition: 13 colonies dead or nearly so; 2 starved; 2 
dead from Aveakness resulting from lack of queens; one with a bottom 
board bad apparently smothered. The dead bees from tlie cellar floor 
meavSiired 6 Avell-packed bushels ‘•auioiinting to a loss on an average of 
3 pts. of - bees from each colony.” During the Avinter there was an aver- 
age consumption of honey to the amount of about 15.1- lbs. per bive. 

The author gives a somewhat detailed description of foul brood, and 
the methods of preventing it are mentioned. The method preferred by 
the author is that of transferring the bees to another liive and then 
sterilizing the old hive by heat. Honey taken from a foul brood colony 
was fed to another rather weak colony and the result showed that the 
disease had not been transmitted by this procedure. A cpieen from a 
colony afffected with foul brood was introduced into another colony 
without infecting the second colony. 

Ill the opinion of the author it is seldom necessary to observe any 
other precautions than to sterilize bylieat the hive in Avhich foul brood 
occurs, after removing the bees. 

■Supplementary, report of the apiarist for the;summer'''Of';l897,' 
J. M.,EANKrN {Michigan Bta, Rpt. 1897ypp. 127^ T:wO'': q bees 

were imported from 'Mississippi from colonies badly, infested with liee 
paralysis. One of the colonies into which one of the queens Avas intro- 
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(liiced showed ^sol.oe signs of tlie disease, winch would indicate fluif the 
disease may ,be introduced from the South. 

Ill an experiment AYitli. different sorts of foundation it was found that 
the bees begin to Avor'k ilrst on the drawn foundation, but later in. the 
season they prefer the thin. 

Some breeding experiments wmre carried on to determine tlie r|iies- 
tion wliether the tongues of bees could be increased in length, Eesults 
were obtained which were encouraging. 

Sweet potato insects, E. B. Sanderson {Maryland StiL BuL 
pp. 129-146^ ‘pls. -IS ), — The bulletin, con tains popular accounts of the life 
history, habits, and means of xirevention. of a number of insects wliich 
feed upon the sweet xiotato. The sweet potato root-borer (Gylas formi- 
earins) lias not yet been reported in Maryland, but sweet ])otato growers 
•are warned against its possible importation. A number of cutworms 
attack sweet xiotatoes, among which Agrotis me^smrm is xierhaps tlie 
most important. As remedies against this .insect, the author recom-, 
mends deep fall plowing, scattering bunches of grass or clover sprayed 
with Paris green at tlie rate of 1 lb. to 100 gal, of water before setting 
the plants, and the siireading of a poisonous mash, coraxiosed of 1 lb. of 
Paris green to about 2 qt. of cheax) molasses and 50 lbs. of wheat bran. 

The sweet x>otato flea-beetle {Chwtocnema cofifinis) is reported as 
being exceedingly injurious to the sweet x>ctato in the State. The 
remedies suggested are the di[>x)ing of the iilants before setting into a 
solution of arsenate of lead and the spraying of the x^lants after they 
are set out with Bordeaux mixture, which seems to be distasteful to the 
beetles. The arsenate of lead is to be made in tlie following prox)or- 
tioii: 11 oz. of acetate of lead, -1 oz,. arsenate of soda, dissolved in 100 
gal. of water. 

A 11 limber of tortoise beetles x>i‘cy upon the sweet x>otato. The species 
mentioned are Ckissida biinttata^ C> nigrlpeH^ Mmlor^ G. signB 

ferUj Cu elavataj and GhelyniorpJut argus. . Brief notes are given l>y way 
of description and accounts of the habits and life histories of all these 
sx>ecies. The remedies which are recommended are the arsenate of lead 
method, as described above for The flea-beetle, and spraying with Paris 
green, at' the. rate of I lb. of. the x>oison and | lb. of lime, to '40 gal. of 
water,. , 

' A sxiecies .of sa wfly {Scdiimeerus ehenus) is reported aS'/ soiBetime.s 
fittacking the s.weet piotato. Pari.s green, as recommended .for. the tor- 
toise beetle, is to be used against the sawfly. 

The sweet'xR>tato |)iume,moth {Pterophorns monodaetylus)^ the cucum- 
' ber ■fle.a.-beetlej'the tobacco worm, and Mcwroslla eingulata are Oilso men- 
tioned' as enemies of the swe.et potato. 

Tlie army worm and other’ insects,,, P. Webster aiid'G.'W. 
Mallx' {Ohio Hid. ij.-— The' authoiTs: give I'lOtes on 

the economhi importance a,nd , life, history of , the army worm {Leuoania 
imipuncta). WinthemUi Bp is said to l>e the most important 
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paraBite of tlie siriny worm in, Oliio. liegardirig tlie life liistory tlie 
army worm tlie authors make the following Btateineiits : 

^^Tlie egg's are deposited during .late April or early .May, by female inotlis, -wliicli 
eitlier }">assed tlie winter as snclij or emerged in spring liaving wintered as pnpan 
It is of course possible that larva,., might, in, exceptional eases^, winter over also. 
The worms from these eggs w'ould develop and give rise to a second hrood of inotlis, 
wliich, ovijiositiugj would produce a second lirood of worms during July, this being 
the destructive brood of 1896. The moths developing from this second brood of 
larva*, and ovipositing in August or September, would ju-uduce a third brood o,f larvag 
and the moths from these would constitute the first brood of moths of the ,1‘ollowiiig 
spring.” 

Ill Ohio, outbreaks of the army worm occur most frequently after 
cold wet springs. The natural enemies and the (‘omnioii artificial 
remedies are enumerated and described. 

Occasionally spiecies of sawfiies attack wheat and various cultivated 
grasses. Three species of ecoiioinie importance are found in Ohio, viz, 
Faekynematiis enHensicorniSyB arrensis^ and I), collar is. 

There are probably three broods of tlie corn or bollworm {IleUotMs 
armigem) per year in the soiitlieni part of t].ie State and two in the 
northern. Two dipterous jiarasites, Frontina armigera and F./rendm^ 
attack the larva. Fall plowing is perhaps the best artitiioal remedy. 

The painted liickory borer {Gyllene pietus) has been i eared from the 
wood of hickory and osage orange. Strong soapsuds a]>plied to the 
Imrk of the trees in May would doubtleSvS destroy the eggs. 

Larvte of the raspberry cane borer {Oberea himaimkita} were found 
not only in the stems of the raspberry but also in those ot apple, pear, 
and witch-hazel The authors believe that the insect re(|iiires 2 years 
to complete its development. The destruction of old canes after berry 
Xiicking is recommended as the best remedy. 

An article on the peacli scale {IHaspis amygdaU) winch was previously 
published in Ganadian Entomologist, April, 189S, is reprinted. , 

The raspberry sawfly, and preliminary notes on the grapevine 
flea-beetle, A. II. JjOWB {New York State Sta. Bid. 150, pp. 219-d65^ 
pis. 7). — The raspberry sawfly {Monophadmis rahi) is reported as hav- 
ing caused serious injury to raspberries, and to the young plants in the 
nurseries especially. The food i>lants of the insect are the raspberry, 
blackberry, and the dewberry. The plants suffer some injury from the 
.laying of the eggs on the under si<le of the leaf The yoimg larvm 
when hatched eat small irregular holes into the leaves, and as they 
become larger devour all the leaf except the midrib. They also attack 
the developing buds. The different stages of the insect are described. 
The eggs are said to hatch in from 7 to 10, .clays. Pupation 'takes'' 
place, in 'the latter part of June. The piip.al stage lasts only a few 
clays, and there' is but one brood .ammially. '' The insect is perfectly 
.tree from, parasitic attacks. 

; The larvm of this sawfly may be jarred or brushed from the bushes, 
or ■ the ' ground may' be cultivated, iu ''the; fall-sO' as to .e.x.pose the 



EXPERIMENT STATION RECORD. 


Ii4 

cocooD.s to tlie lieat of tlie suiiy or the raspberries may be sprayed with 
arsenical compounds or with hellebore. 

A bibliography of the subject is appended. 

The antlior gives descriptions of the various stages and an account 
of the life liistory of the grax)evine hea-beetle (Ealtica ehcdyhea). The 
methods recoinmeiided for combating this insect are the scattering of 
air-slaked lime about tlie base of the vine, so as to kill the larvjc wlicn 
they attempt to enter the groiindj and spraying With arsenical poisons. 
The first application of Paris green should be a short time before the 
buds begin to swell, and should be in the proportion of 1 lb. to oO gal. 
of water, with the addition of enough lime to make the mixture milky. 
When the larvm first appear on the leaves, another application should 
be made in the proportion of 1 lb. to loO gal. of water. 

Motes oil the Sail Jose scale and black peach aphis, L. E. Taft 
[Jdlcliigmi Sta, JSpf. 1897, pp. 95^96). — During the Aviater of 1896 and 
1807 specimens of San Jose scale were received from a number of sec- 
tions of tlie State, and several centers of infection AAmre located, all of 
Avliicli it is claimed were infested from nursery stock received from 
New Jersey. Directions were given for treatment, and the work was 
thoroughly done, so that further spread Avas to a great extent checked. 

The black peach aphis is reported to have spread through a great 
number of orchards throughout the State, destroying thousands of 
trees. Yarious insecticides have been tested, including bisulphid of 
carbon, kainit, tobacco, salt, and wood ashes, and it is believed, consider- 
ing its fertilizing value, that salt and wood ashes are to be recommended 
as the best treatment. Tobacco Avater is considered second best, and 
it is recommended that trees be soaked in tobacco Avater before being 
planted. 

The San Jose scale, IT. Dammer {Gard, Ghron.^ S, ser,^ 25 (i<9.9% 
Fo. 6 29 ^p, 26), — A review is given of a paper read by Professor rh*ank 
before the Berlin Horticultural Society on the San Jose scale and its 
allies. ' 

On account of the somewhat prevalent belief that the AspidiofMs 
eomhwfO'rmis^^N\xi(Al is widely scattered about Europe, is but a geo- 
graphical form of the American A, pernieiostis, Fmnk has investigated 
the subject and has arrived at the conclusion that the European form 
is a true species, quite different from the American. In his inA'CStiga- 
tioiis on this subject he received from America at different periods 
twigs of the' peach densely beset with the true San Jose scale, and his 
investigations led him to conclude that instead of three generations 
.yearly, in Avliich a female breeds about OOO young scales, as is claimed 
by most Aiiiericau im^estigators, he found but one generation, and tliat 
only about 30 yoiiiig are produced, from which he decides that the 
American theory is erroneous. He further states that it is questionable 
whether the San Jose scale can liA^e in Europe. 

Orchard fumigation, C. W. Woodaa^orth {GaMforma Btn, Bui. 122^ 
pp. dS^figs. 22 ). — The bulletin contains a history of the discovery of the 
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insecticide value of liydrocyanic-acid gas and of its various applica- 
tious for fiiinigatiiig orcliards. Tire credit for this discovery is claimed 
for California, tlie two chief workers having keen D. W. Goqiiillett and 
A. D. Bishop. 

Tlie great problem in tlie use of hydrocyanic- acid gas is to prevent 
irijnry to tlie foliage, and after a long series of experiments by the gen- 
tlemen just named the present three chief features of orchard fiiiiiiga- 
tioii were devised, iiainely, tije formula for tbe gas, the nichhod of 
generating, and the night work. It was found that the foliage was 
much more liable to injury by fumigating during sunlight tliaii at night. 

As to the quantity of gas to nse, a great variety of opinions prevail, 
and tables are given of the amounts used by Morse, by Ooqiiillett during 
several successive exi3eriments, by T. B. Johnson, and by W. G. Joliii- 
son of the Maryland Station, as well as by the author. 

As to the tents for covering the trees, common duck canvas is used 
at present, most of the tents being made of 8 oz. canvas, such as is 
used for light sails. For making the canvas gas-tight three different 
methodvS have been tried, i. e., treating the tent with boiled linseed oil, 
applying sizing and paint, and saturating the canvas with a decoction 
of the leaves of prickly pear cactus. The latter method has certain 
advantages in that the canvas is not rendered stiff. A great variety 
of tents have been used for covering trees. The bell tent has a dome- 
shaped top and is manipulated by means of a derrick. The hoop tent 
has a rounded toil and the shape of the bottom of the tent is maintained 
by a strong hoop of three- quarter-inch gas pipe bent into circular form. 
The box tent has a square top and is without weights at the bottom. 
It is manipulated by means of a pole called a lifter. The sheet tent 
seems to have advantages over all the others, its only disadvantage 
being the fact that it possesses considerable surplus canvas. It is 
manipulated by means of ijoles and is without w^eiglits at the bottom. 
Ill manipulating these tents and in preparing the gas and charging the 
generator a gang of 4 or 5 men has been found most efficient,' 2 or 3 
men handle the tents, 1 man manages the generator and measures the 
acid, and the fiimigator introduces the chemicals into the tent. The 
whole responsibility rests upon the fumigator, since it depends entirely 
upon his judgment as to how much of the chemicals shall be used. He 
has to estimate by the eye the cubical contents of the tent and say how 
much liydrocyauid should be used. Careful directions are given for 
estimating the amount of chemicals to be used from the size of the tree. 

In conclusion, a bibliography is given of articles on the subject of 
orchard, fumigation. , 

The effect of a slight diminution of heat during the last days of the larval 
stages upon the cocoons of the silkworm, P. Lambert (Ann. ^eole Xai. Agr, 
Montpellier j 10 {1897-98) j pp. W6-M0 ), — A diminution of heat to tbe amount of 2 to 
3° G. was found to prolong tbe larval life about 3 days and to produce an increase 
in the wciight of the cocoons from about 7 to per cent on the average. The silk 
was equal and in many cases superior to that of cocoons which had been maintained 
at the constant temperature of 21^ G,. ■ ' 
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Entomological circulars, J. B. Smith (N^cw Jersey State Bd. Ayr. But, Circs. 1~ 
20 ), — Twenty sliort popular cireulai*s on the subjocts of economic entomology with 
titles as follows: Directions for treating the tulip soft scale; Arsenical poisons and 
lioiY to use them; Kerosene as an insecticide ; The cottony maple scale; Whale-oil 
soap ami its uses; How' to treat the San Jose scale; Tbe elimlcaf heetlo; The bag- 
WTirm or drop worm.; The vaporer moth; Cabbage worms; Cutworms; The coriling 
iiiotli; Arsenate of lead ; The apxde horer: Lime as an insecticide; Tobacco as an 
insecticide; The plum enronlio; Asparagus beetles; The scurfy scale; The oyster- 
shell ]'>ark-loxise. 

Emit inspection, D. Jonks (Cm^imland Agr. Jour., 4 {1899), Uo. 3, jyp. 190-193 ). — 
Calls attention to tlie necessity of inspection and iiiTestigation into the best methods 
of eradicating Insect x>csts. 

Report of the injnrions insects and plant diseases in 1898, W. M. SchCiyen 
{Beretning om Skadinsecter og Plantesygdomme i 1898. GJirisiianui, 1899, j>j?. 34, figs, 
m ). — The author gives popular notes on various insect enemies of held and garden 
crop^s, shade and ornamental trees, as well as fruit trees. Among the insects noted 
are the frit wdreworms, cutworms, cabbage butterlly and cabbage-root maggot, 
and two species of Argyrestbia, wbich are reported as injuring ai^ides. 

The State entomological station of Sweden, C.Gkill (Ent. Tidshr., 19 (1S9S), 
Eo. 3-d, g)p. 139-143). 

Report of the State entomologist of Sweden for 1897, S. Lampa {E7it. Tidshr., 
19 {1B9B), Uo. 1, p]). 1-48, ill.). 

Principal insects injuring cabbage, V. Shkeiner (BpL Min. Agr. and Imp. 
Dofnains., IJept. of Agr. St. Petershurg, 1898, S3; rev. in Selsh. Khojs. i Lyesov., 19S 

{1809), Jm.,p.3}7). 

Norwegian Hymeiioptera, E. Stranh {IBit. Tidshr., 19 {1898), I\o.3,pp. 71-112), 

The North American Mutillidae, W. J. Fox ( Trans. Amer. Eui. Soc,, 25 {1899), Xo. 
4, pj), 219-300). — This paper is in the nature of a monograph of the family and gives 
tbe priiicii>les of its classification as well as analytical tables and descriptions of now 
species. 

The plant lice of sugar cane in Java, L. Zehnten (Meded. Proefstat. Siiiherriet 
West Java, 38, pp. 21, pis. 2). — Gives biologic and economic notes together with 
descrixitions of Aleiirodes longieornis and J. laotea. 

Tile Orthopteran genus Schistocerca, B. H. Scudder (Proc. Amer. Aead. Arts and 
Sci., S4 {1899), Xo,17, pp. 441-476). — The author gives the characters which separate 
this genus from Acridiiim, and an analytical table for determining tbe various spe- 
cies of the genus. Descrijitions are given of all the species of the genus knowh to 
the author, including a number of new species. 

Diagnosis of new Lepidoptera from Africa, C. Aurivillius (/fad Tidshr., IS 
(1897), X5. 3-4, pp. 213-222; 19 {1898), Xo. S-4,pp. 177-186). 

The frost butterfly ( Cheimatobia brumata), J. Peyrox {End. Tidshr., 19 (1898), 
Xo.lfpp. 49-56). 

Two new termites from the western coa£t of Africa, Y. Sjostedt {Ent. Tidshr., 
19 {1898), Xo..S-4, j}}). 204,205). — Preliminary communication, in German. Tomes 
acanihothorax ii. sp. and T. miilleri n. sj). — E. w. woll. 

A new termite from Cameroon (Termes niger n, sp.), Y. S.u’kstedt {Ent. Tidshr., 
19 (1898), Xo. 2, p. IBS)., 

Two small-fruit pests, P. 'H. Hall and V. H. Lowe (Xeiv York State Sta. Bui. 150, 
popular ed., pfp. 5,pJs. 2,fi.gs.3). — A popular summary of Bulletin 150 of the station 
(sebp*€3). 

The results of two years' work on the San Jose scale, W. B. Aiwvoon (T^'ans. 
Xciv York State Agr. Soc., 1897, pp. 549-569 ). — Soap and kerosene waslies and 
hydro('yaiiic-acid gas were tried and shown to be efficient remedies. 

Inspection and remedial treatment of -Sail' Jose scale, W. B. Alwood ( Virginia 
Sta. Pml. 70, pp. 73-94, figs. 3). — The scale has become established at 291 |)oints in 
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35 counties of the State. Tlie infested stock came from nurseries in 13 diiferent 
States. The scale ‘was iirst introduced into AOrgiiiia in 1888. The remedies whicli 
tln;^ author used were •‘'destruction of infested plants, fninigatioii of nursery stcjek, 
lye, soap and kerosimo washes, and wax ax>p]ications.^' The aiitlior fonini that pure 
kerosene could be safely applied throngli a small atomizer. 

Combating insect and fiiiigns diseases, W. M. SciiriYEN ( Tidssl'r, Norsl-e Lmidhr., 
S {1S9S), G3S-G50). 

Paris green, \Y. C. Stubbs (Louisiana Stas. Bid. 54, G. ser..pp. 98-104). ~~~'Lext of the 
State law regulating the sale and juirity of Paris green with analyses of 34 samples 
collected hy tlie Commissioner of Agriculture. 

A preliminary note on the cocoon fungus, H. Nomura (Hot. Map. ITolijo]^ 11. 
[1897); pp. S1-S3; al)S. in Zisehr. PfianzenLrank., 8 (1898)^ No. 6, ji. S61), — In a brief 
note it is stated that silk cocoons are irequeiitly seriously attacked hy Jsperpilhts 
Jlaviis and J. glaucus. 

Concerning a fangu.s disease of Portliesia chrysorrlioea, G. Lixbau (SeJir. 
Naturf. OeseJJ. Danzig, ii. ser., 9 (1898). JYo. S-4. pp. GG, 37 ). — Describes attacks of 
Empusa aidim on this insect and rex>orts the jvossible value of this parasite in com- 
bating the destructive attacks of the insect. 


i'OODS--A¥IMAL PRODUCTIOM. 

Chemical examination of canned meats, H. W. Wiley { U, S. 
Bept. A(p\, Bivision of Cliemistri/ Girc. o, pp. 7 ). — Stateineiits are made 
concerning the examination of 13 samples of canned beef of differ- 
ent sorts, lYo borax, boric acid, wsulpbites and siilpbnrons add, or 
salicylic and benzoic adds were found. Corned beef and liuicbeon 
beef contained small fimounts of saltpeter. Gommoii salt was also 
found, but tlie amount did not appear to be exeessiye. ^‘It is a matter 
of common information that in the preparation of corned beef, salt and 
saltpeter are always used, \ybetber it be in a large packing bouse or in 
a private family.'’ 

The appearance of the meat when the cans were opened is discussed 
at some length. 

“Very little fat was found in the interior. In the samples osamiued the whole 
external surface of the eoutents of the package presented a xierfectly noninxl 
aiice; there was no indication of the action of any ferments of any kind nor any 
discolorations not due to natural causes. 

“The packages of meat having heen broken in two, not cut, the fractured surface 
showed no gelatin and only a few x>atcho.s of fat, the great mass of material con- 
sisting of the red flesh of the meat. 

“ On opening the cans it vats found in many instances that the tins on the inside 
were discolored and it was first considered that actnal erosion had taken place. A 
careful microscopic exanunation of the surface, however, showed that this assuint>- 
tion was an error. In no case was the surface of the tin found to be eroded, and the 
discolorations were due doubtless to the natural effect of the meats upon tlie tin 
surfoce.^^ 

On' tbe infineiice of sugar on muscle exhaustion, J. Peantnee 
and E. Stowassee Imiere Med., 20 {1699), J^o. 7, pp. 169-182, 

igm. i).— Tbe authors report a number of investigations, in wbieb they 
were themselves' tbe subjects, oil the value of sugar as a muscle food 
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and a protector of protein. By means of a ineciiaiiical device a weiglit 
was raised and loAverecl. This exercise brought into action the muscles 
of the upper extremities and even of the trunk and legs. Before per- 
forming the muscular work, 30 gm. of grape sugar wms taken in weak 
tea. In control experiments an amount of dnlciii equaling the sugar 
ill sweetness was taken. The investigators did not know whether they 
had consumed sugar or diilciii. More work was performed when sugar 
was consumed tliaii in the other cases. 

A second group of experiments was made in ^yhich work was per- 
formed with Gaertner’s ergostat. The subjects worked until they V' ere 
thoroughly tired. The effect of sugar was then tested with work 
of the sort described above. In these cases the effect of sugar was 
very noticeable. When sugar was added to a diet which sufficed for 
nitrogen equilibrium, the amount of nitrogen excreted in the urine was 
diminished. In tlie author’s opinion sugar is useful as a muscle food 
for those who Iiave a single muscular task to perform, rather than for 
those who are engaged in constant, though severe, manual labor. 

Danisli feeding experiments with swine, 1895-1898, F. Friis 
{■12 Mpt, K(jL Vet. and Landholiojslc. Lah. Landdlcon. Forslkjj Copenhagen^ 
1899^ Ijp. 162). — Twenty-nine experiments, which were conducted on 
the same general plan as the earlier investigations (B. S. E., 5, p. 428; 
7, I), were made during 1895-1898 with 709 pigs. They were 
divided into 131 lots. A number of problems w’ere studied. 

Roots for swine . — The feeding value of ruta-bagas, turnips, inangel- 
wurzels, and grain (barley, rye, or Indian com) was studied in 11 
experiments with a total of 305 pigs. 

Some of the lots w'ere fed grain only. Others were fed a ration in 
which I of the grain was replaced by roots, .09 to 1 lb, (dry matter) of 
roots being substituted per pound of grain. In all cases the liquid 
portion of the ration consisted of buttermilk, skim milk, and whey, 
alone or mixed. The average duration of the various tests was 100 
days. The pigs weighed on an average at the beginning of the test 
69,9 Ihs. and at the end 161.8 lbs. The average daily gain per head 
was as follows: Lots fed grain, 0.96 lb.; lots fed Bckendorf mangel- 
wiirzels, 0,94 lb.; lots fed Bangholm ruta-bagas, 0.92 Ib.; lots fed 
Bulloch turnixis, 0,88 lb.; and lots fed Yellow Tankard turnips, 0.89 lb. 

The conclusion was drawn that roots may be fed as a x^^rt of the 
ration to x>ig’S with satisfactory results. If a larger x)roportion of roots 
to grain had been fed, the gains doubtless would have equaled those 
made on exclusive grain feeding. 

The dry matter and sugar content of the different kinds of roots was 
determined. The feeding value of the roots corresponded very nearly 
to their dry-matter content; the roots rich in sugar produced somewhat 
better results than those low in sugar, but the increase in live weight 
followed more closely the dry-matter content than the amount of sugar 
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ill the roots. The quality of tlie pork produced on tlicv roots was 
excellent. 

Barley vs. ?€limt~--Three tests with a total of SO pigs were eoiidiictecl 
to compare barley and whead;, 2 of tliese lasting 130 days and one 90 
clays. Either skim milk or w^hey was fed with the grain. The average 
weight of pigs at the beginning of the tests was 31,3 lbs, and at the 
end 1S3.9 lbs. The lots fed barley only gained on an average 1.09 lbs. 
per day^ those fed wheat 1.13 lbs., and the lots fed these grains half- 
and-half 1.11 lbs. The wheat, therefore, produced slightly better 
results than barley. Similar results were obtained at the station with 
corn (E. S, E., 8. p. 256). The. quality of the pork produced was excel- 
lent in, all cases on botli kinds of grain. 

Molasses feed (mnpared ivWi barley and Indian corn. — Molasses feed 
was compared with barley and with Indian corn. The niol^],sses feed 
wms made from i beet molasses, I wheat bran, and -J-- meal, 

and was the same kind as used in the feeding experiiiieiits wifcli ( 30 ws 
at the statio.n (B. S. E., 9, p. 275). In the 7 tests reported, 151 pigs 
were included. The average duration of the tests wms 93 days. The 
average live weight of the pigs at the beginning of the tests was 73.3 
lbs.; at the close, 173.4 lbs. The lots fed barley alone gained on an 
average 1.19 lbs. a day; those fed ^ barley and i molasses feed, 1,12 
lbs., and those fed J barley and | molasses feed (the amount of molasses 
feed in normal ration increased by,-j|- the weight of the ration fed), 1.24 
lbs. Wlieii barley was comx>ared with a ration in which barley was 
replaced by molasses feed in the proportion of 1:1, the average daily 
gain was as follows: On barley, 1.16 lbs,; on barley and molasses feed, 
1.07 lbs. When f barley and molasses feed wa-s fed, intermediate 
results were obtained. 

Three tests, in which swine molasses feed (f molasses and j^-]>alm-iiut 
meal) and Indian corn were comimred, showed that the former in every 
case prodinmd smaller gains than the latter. Gonsideriiig the cost of 
the cli.fferent foods, the molasses feed x>rodiiced the cheax)er gain. 

The results obtained in slaughter tests showed no appreciable differ- 
ence in the effect of the different feeds. The x)ork of the animals fed 
molasses feed was somewhat softer.thau that of the barley- fed animals, 
wdiile the reverse was true when corn and molasses feed were comparech 
It apiiears, therefore, according to the author, that the addition of 
molasses feed to a corn ration tends to imx^rove the quality of the pork 
X>rodiiced. 

Bloodr molasses feed vs. grain. — Five tests with a total of TOO. pigs 
were made to compare blood-molasses feed with graim The average 
length of the tests was' 100 days. 'The average weight of the pigs at 
the beginning of the tests was '77 lbs. and ■ at the. end 169.2 lbs. The 
different, tests were ,niade wdth feeds of diffei'ent origin and on some- 
what different plans, but on the whole the blood-molasses feed did not 
equal barley in feeding value when substituted for this in the ratio, of 
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1:1, The quality of the pork of the pigs fed bloochniol asses feed was 
generally poor. The average iiuiiiher for softness of pork (E.‘ S. 7^ 
p. 245) for 4 experiments was 1.9 for the grain-fed lots and 3.1 for the 
molasses-fed lots. 

The conclusion is drawn that in the Danisli (and Eiiglisli) market 
this means a loss of 1 to 2,7 cts. per pound. 

JAUm-n-iit meal -vh. Tmlian earn , — Three tests with a total of 70 ];)igs 
were made to compare palm-nnt meal and Indian corn. The average 
duration of the tests was 80 days. The average live weights of the 
pigs at the beginning was 94 lbs. and at the close 180.7 lbs. When 
barley was fed alone the average daily gain per head was 1,11 lbs., 
when f corn and i paliii-niit meal was fed it was 1.11 lbs., with a ration 
of § corn and ^ palm-nnt meal it was 1.13 lbs.;- when corn was fed until 
the pigs weighed 120 lbs. and then was replaced by | corn and palm- 
nut meal the average daily gain per pig was 1.11 lbs., and if | corn 
and J palm-nut meal was substituted for corn meal the average daily 
gain per pig was 1.13 lbs. The mixed rations of corn and palm-nut 
meal produced the same gains as barley. This was in accordance with 
the results of earlier tests comparing barley and corn and barley and 
palni-iiiit,.-meal. 

Slaughter tests were made which, iu the autlior^s opinion, indicate 
that palm-nut meal can entirely overcome the tendency of corn to imo- 
duee soft pork, both when of the ration is palra-imt meal the whole 
time and when 4 the ration is palm-nut meal after the animals have 
reached a live weight of 120 lbs. 

A study of all the tests conducted with swine at this station in which 
corn was fed would, in the author’s opinion, seem to confirm the theory 
that corn produces the softest pork in cold weather. Earlier tests with 
sunflower-seed cake, which has also been found to produce a soft pork, 
lead to a. similar conclusion. The temperature in the hog house, there- 
fore, seems to be an important factor in the production of first class 
pork. 

The food consumed per pound of gain iu these and previous experi- 
ments was studied in considerable detail. More food was required 
per x>ound of gain as the pigs increased in si/.e. The amount of food 
required per pound of gain in difierent seasons of the year was also 
studied. Pigs of medium weight required 4 lbs. of food per pound of 
gain in summer and 4.3 lbs. iu winter. When they were- heavier the’ 
cbrrespoiidiiig amounts were 4.7 and 5,1 lbs. 

The report contains a study of the yield and chemical composition 
of the different root crops used in the experiments reported above. 
The following table shows the average composition of some of the foods 
used. ' ■ ' ■ ■' 



FOODS ANIMAL ■ PHODIJCTION, 


Composition of feedinfj siufs for jnns. 


Xitrogeij-| 
iree | 

extriiet, : Suirar. 
es.ciudiag: 
sugar. : 


ut. , Pv.r cent. . Pee tent. 
«0 I ' 6.99 

35 ' 11. 98 ■ 7. 98 

69 ' 9.72 ; 7.42 

711 ' 1.09 1.1.5 

60 ' 1.08 ' 1.10 

55 " 1.60 .91 

IG ^ 1.80 ' 1.13 

74 I 1.37 1.00 


— F. ■\F. WOLL. 

Pig-feeding experiments, ISl. J. E. Bunstan {Agr, T)e§t. JJniv, CoLj 
Nottinghamj [aw//] Midland Dairy Instj Kingston^ pj). 9). — Two feedLng 
tests witli pigvS conducted at the Midland Dairy Institute larou Kings- 
ton, Notts, are reported. The first test was made ATith 3 lots of 3 pigs, 
each. The pigs were from 3 litters and so divided that each lot con- 
tained 2 pigs from each litter. The tests were made to compare sepa- 
rator skim milk and whey when fed with maize meal, and to determine 
whether it was more profitable to feed wliey and separator skim milk 
or to sell it for the usual price, which, for the whey, was about 0.67 ct. 
per gallon and for the skim milk 2.02 cts. per gallon. The daily ration 
per head fed to lot 1 at the beginning of the test was lbs. of maizd 
meal and Avater ad libitunh The pigs in lot 2 were fed 3| lbs. maize 
meal and a gallon of separator skim milk daily, with A?ater ad libitimij 
and the pigs in lot 3, 4 lbs. maize meal and 2 gal. whey, with ivater ad 
libitunc The maize meal was scalded and allowed to soak for a few 
hours before feeding. When fed it was mixed with the whey and milk. 
After 20 days the quantity of maize meal fed was increased 1 lb. The 
test covered 60 days. The maize meal fed Acas Auiliied at $22.71 per 
ton. The results of the test are summarized in the following table: 



Per cent. 

Per cent. Per 

cen t. \ Per cent. Per ct. 

M-olasses ieed 

21. 05 

7.68 : 

1.70 1 21.53 i 


Swine mola.sses feed 

2U. IS 

6. 25 i 

. 57 1 19. 69 ' 


Mood molasses feed 

IG. 9& 

16.27 ; 

1.56 ; 31.35 i 

16 

Alaiiffel-wurzels, Eekendorf .. 

88. 50 ; 

.48 ; 

2.41 

6 

Maiis^'el-wurzels, Barres 

86.81 : 

.48 I 

2. 53 

8 

Rutadtaiia. Banafholm 

87. 74 1 

. 67 ^ 

3. 47 

5 

Turnips^ Bulloeli 

89. 26 1 

.72 1 

2. 93 

4 

Turnips, Yellow Tankard 

1 90. 83 ; 

.54 1 

2. 52 

3 



Mesults of pig-feeding experimimts. 



Weigiit 
at begin- 
ning. 

Increa.so 
ill live 
weight. 

Belation 
of' dead 
to li ve 
weight. 

Proht 
per lot. 

Cost of 
food per 
pouini 
of gain. 


Potmds. ' 

(• Pounds, 

Per cent. 


Ce/nts. 

Loti i 

843 

i 413 

1 ' 78. 3 

$18, 63 

'6.30 

Lot 2 

810 

! , 484 

1 , 76. 8 

! 22.24, 

,,5.73 

Lot 3 ■ ■ 

854 

1 526 

i ' 78. 4 

! 28,81 1 

i . . . 

5. 00 


At the' close of the test the pigs were slaughtered and judged by an 
expert. The principal conclusions drawn from the test were as follows : 
^;^As to feeding value the maize; and whey ration stood flrst^ maize and 
skim milk second, the maize alone 'being very far behind.’^ A gallon 
of separator , skim milk and a little, less than 2 gab of whey' have the 
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same vakie as food for pigs. It was iniicli more profitable to feed skim 
iiiilk and wliey than to sell tliem at the prices prevailing’ at the time of 
the experimeiit. Further, it would be x>rohtable to purchase skim milk 
and whey at the prevailing prices to supplement maize. 

The. second test was made with 2 lots of 4 i}igs each. The pigs were 
all from the same litter. The object wms to compare barley meal, and 
maize meal wlieu fed with equal quantities of whey. At tlie begin- 
ning of the test the pigs in lot 1 were fed 20 lbs. of l)arley meal and 
8 gal wliey per head daily j those in lot 2, 20 lbs. maize meal and the 
same amount of ^vhey. After 20 da,ys the grain ration was increased 
1 lb. The test covered 03 days. The fiiiaiicial statement is based on 
barley meal at $26.28, maize meal at $22,71 per ton, and whey at 
0.67 ct. per gallon. The total weight of lot 1 at the beginniiig of the 
test was 737 lbs.; of lot 2, 731 lbs. The total gain for the two lots was 
332 and 402 lbs,, and the ratio of dressed weight to live weight 78.0 
per cent and 80.9 per cent, respectively. Tiie cost of food per pound of 
gain of lot 1 was 6,97 cts., and for lot 2, 4.85 cts. The total i)rofit for 
lot 1 was $13.18, and for lot 2, $24.82. At the close of the test the pigs 
were sold, slaughtered, and judged by an expert. 

^^Tlie barley-fed |)igs Avore leaner in ib'sli and set better than those fed on maize. 
Tile lleali of the maize-fed x^gs Avas fatter than those fed on barley, but set nicely 
and AA^as of good quality and very suitable for the pork trade. . . . The barley-fed 
X>igs Avoiild have lieeii better for the ‘ curiiig trade,' but it is A'ery doubtful Avliether 
such ail increase in x)rice could haAU3 1)een obtained to compensate for the extra cost 
of x>rodnciiig the better (piality i)ig. . . . 

“It will be seen that in fattening pigs sonio 6 months, old maize meal is a, more 
X)rolitabl0 food for the x)roduction of j>ork than barley meal (Avhen feeding stubs 
cost about the x>rices cpioted), and that maize meal x>roduces greater weights of 
increase than barley meal. Although the pigs fed on barley meal produced the 
firmer and better quality fho butcher makes no difieicnce in 

Xirice for the t\A'o differently fed X)ig8, it wdll bo noticed tliat more Aveigiit of pork 
can be produced l>y the use of maize meal and that at a cheaiier rate than employing 
])aii6y meal in the same quantities.^'’ 

Investigations on the metabolism of the horse at rest and 
performing mnscnlar work, Zxjntz, O. Hagemann, et al. [LmidiiK 
Jalbrh,^ 27 {1898)^ No, pp, 440j pis, 7^ fig, 1), — In this publication tlie 
authors rci)ort iu detail their experiments with horses, some of which 
have been reported in x>revioiis publicatious.^ 

Experiments are reported in which the balance of income and outgo 
of nitrogen and carbon was determined, as well as a large number in 
which the respiratory quotient was determined. The respiratory quo- 
tient has been found to vary under different conditions, and furnislies 
a delicate means of judging of the changes which take place within 
the body, or the effects produced, for instance, by internal and external 

’ A number of the iiiA’-estigations and the methods followed aa^ci'c noted in Bulletin 
45 of this f)tUcc, p. 411 . For earlier AV^ork see E. S, R., 5, p. 822 ; 8, p. 156, A iiaper by 
Professor Zuntz, based in xiavt on this experimental Avork, apx>eai‘ed as a leading 
article in the Record (7, p. 568). 
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iiiiiscular work. In some of the exi)eriments the horses performed no 
work; ill others work of various sorts on a level or on an incline was 
performed. Especial attention was given to determiiiatioii of the 
anioiint of work required for respiration, for the beating of the hearty 
as well as the energy exiiended in chewing and digesting food of 
difiereiit sorts. 

Hay and maize as food for horses were compared. Some of the 
deductions were the following: Maize increases iiietabolisiip markedly 
stimulating respiration and perspiration. When hay only is fed and 
work is performed, iirofiise sweating is induced, the temperature rises, 
and there is a trembling of the muscles. The effect is less marked 
when maize only is fed. 

Some of the authors’ general conclusions are of esiiecial interest, It 
appears from the investigation that 38,3 per cent of the energy of the 
food is converted into mechanical work by the horse. On account of 
the energy required by the beating of the heart and for respiration, 
which factors increase with muscular ^vork, only about 34 per cent is, 
however, available for external muscular work. 

The authors believe that 3,201 gm. of nutrients is sufficient for a 
horse weighing 500 kg. and performing no work, when the food con- 
tains 1,382 gm. of crude hber. Further, it is believed that a horse per- 
forming no work and weighing 500 kg. requires in twenty- four hours 
IjlOO gm, of nutrients in addition to that expended for the labor of 
digestion, this factor requiring not less than 2,100 gm. of nutrients. In 
these calculations the total nutrients equal the sum of fat multiplied 
by 2.4, protein, and carbohydrates. The authors found that different 
foods require different amounts of energy for the labor of chewing and 
digesting them. On the basis of their investigations, the i-eal nutri- 
tive value of a number of common feeding stuffs was calculated. The 
results are shown in the following table : 


Calculated niitrliive value of one kilo(/rdm of diO'erent feeding stuffe. 


FiiCidin*; HtuliH. 

' 

Dr V mat- 

Crude 

Total di- 
gestible 

Labor expended in 
chewing and di- 
gestion. 

True nutritive 
value. 

ter. 

fiber. 

nutri- 
ents. a 

In 

terms of 
energy. 

In terms 
of nutri- 
ents. a 

In 

terms of 
energy. 

III terms 
of nutri- 
ents. a 

Wedinm liay {average qual- 

Per cent 

Gurams. 

Grams. 

Calories. 

Grams. 

Calories. 

Grams. 

ity) 

Alialfa hay cat at hegiaidug 

85 

260 

391 

828 

209 

721 

■ ■ 182 

of bloom 

'84 1 

266 

453 

866 

219 

928 

234 

Eed clover hay 

84 ! 

302 1 

407 

944 

239 

. 667 

■ '16'8 

Winter ‘wheat straw 

86 ! 

420 

181 

1,177 

297 

—460 

.. '—116 

Oats (medium quality) 

87 

103 

615 

492 

124 

1, 943 

'491 

Maize - 

87 

17 

785 

325 

82 

2,784 

''"703' 

Field beans 

86 

69 

720 

439 

111 

2, 412 

■"■609 

Peas 

Air- dry disembittered lu- 

86 

59 

687 

' '402 : 

102 

,2, 319 

i' 

■■'''".''■586 

- pines ' ' — 

Linseed cake 

86 

■157 

645 

646 

".163 

1,908 

' '. 482 

88 

94 

690 

495 

V. A25. 

■'■ '2,239 

565 

Potatoes' — 

25 

10 

226 

107 ^ 

'27 

787 

199 

Carrots ' 

15 

16 

113 

, , '82 : 

21 

365 

! 


a Protein, ]iln,s oarboliydrjitea, plus criide fiber, xdos fat multiplied by 2.4. 
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As will be seeiij tlie .uatritive value of straw is negative in tlie above 
table* Tlie aiitliors call attention to the investigations which showed 
tliat so long as heat alone is considered, the digestible nutrients in 
straw should be given their Ml value as shown by the lieat of eoiiibiis- 
tlo.il. Provided the labor of digesting a mixed ration does not exceed 
2,101) giiL (or 8,310 calories) rlie digestible nutrients in straw have a 
positive value. Provided the labor of digestion is greater tluiii this an 
excess of straw would only increase the internal muscular work so 
that approximately 110 gni. of nutrients per kilogram is of no value for 
the body. 

From the table the amount of any food or combination of foods 
required for luaintenauce may be calculated, according to the authors, 
as follows: When a horse weighing 500 kg. is fed hay alone, 8.2 kg, 
would be necessary since, as previously stated, 3,200 gm. of nutrients 
are iT^qiiired for maiiiteiiance. As shown by the table, a kilogram of 
hay contains 301 gm. total nutrients. 

If the ration consists of 3 kg. of hay and 1 kg. of straw and it is 
desired to make up the balance with potatoes, the amount necessary 
may be calculated as follows: 

Grams. 

Three kilograuis of iiay furnish total nutrients amounting to 1,113 

One kilogram of straw furnishes total nutrients amonuting to. .. 181 

Total 1,354 

Since the horse requires for maintenance 3,200 gm. iiiitrieiits, there 
remain 1,846 gm. total nutrients to be supplied by potatoes. This, 
divided by 226, the total nutrients in a IdlogTam of potatoes, gives 8.2 
kg* as the amount which must be added to the ration. 

The authors note that defects in external conformation and move- 
ments necessitate an increased amount of muscular exertion. This has 
an important bearing upon the purchase of horses. Too low a stall 
temperature also increases the- amount of material required for main- 
tenance. in many cases observed by the authors, this increase was 
hardly covered by a kilograiu of oats daily. Some of the conclusions 
drawn have to do with the best form of mechanical appliances for util- 
izing external imisciilar work. The authors discuss tlie experiments 
of other investigators in detail and compare the results with their own. 

Economic: feeding of working horses, T. H. Walton {Agr, 

New 'South WaleSy 9 {1898)^ No. 2 ^ x)‘ig. 169-172). — Experiments are 
reported on the suceessful feeding of molasses to over 400 horses at 
the Karawai Sugar I^lantation iu the Fiji Islands. As high as 30 lbs« 
of molasses was fed per head daily at different times, but the ration 
finally adopted consisted of 15: lbs. of moiasses, 3 lbs. of bran, and 4 
lbs. of maize. In addition green cane tops were fed. The health of 
the'horses was excellent. ' Molasses did not cause diarrhea, butxather 
constipation, which was counteracted by feeding bran. 

Feeding molasses eflected a saving of over $45 per head per annum. 
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Sucli a saviagj lioweverj in the allthor^s opinion, was possible only by 
reason of large quantities of waste molasses and valueless cane tops 
available on the spot. 

The composition of Fiji cane molasses and green cane tops is re- 
corded, and was as follows: 


Composition of Fiji cane molasses and green cutie tops. 




Protein. 

Fat. ; Carbohydrates, 

Crude 

fiber. 



Water. 

I)ia:e.sti- 

tle. 

Tndi- 

t?esti- 

lile. 

Diaesti- 

bie. 

ble. ; i ble. 

;Di2:esti- 
, Ide. 

Indi- 
eesti- 
‘ ble. 

Asii. 

Molasses 

Green cane tops. .. 

Per ct. ^ 
26.0 
! 75. 2 

Per ct. 

! 2. 5 

Per ct. 

\ 0.0 

1 0. 6 

Per ct. 
0,0 
0.3 i 

Per ct . ; Per ct. . Per ct. 
0.0 i 61.5 ^ 0.0 

i 0. 3 i 9. 5 i 4. 1 

: Perct. 

: 0.0 
4.4 

1 Per ct. 

1 U.O 

1 3.0 

Per et. 
10. 0 
1.5 


The coiicliisions drawn from the investigation are as follows: 

“For working horses the sugar in cane molasses is a satisfactory substitute for 
starchy food, being readily digested and transformed into work. Fifteen pounds of 
the molasses can be given to a 1,270 lb. working horse with advantage to the health 
of the animal and to the efficiency of its work. It produces no undue fattening, 
softness, nor injury to the wind. The high j)roportiou of salts in it has no injurious 
effect. An albuminoid ratio as low as 1 : 11.8 has proved highly suitable for heavy 
continuous work when a sufficient quantity of digestii)le matter is given.” 

Special report on the market for American horses in foreign 
countries (|>Jh ^94, ^). — This report, made by the Secretary of Agri- 

cultiire to the President, December 12, 1898, is designed to stiiimlate 
the export trade in American horses. It coutaiDs special articles on 
Great Britain’s purchases of cavalry horses in Argentina, American 
horses in Belgium, requirements for German army liorses, a statement 
of experience and observation in shipping liorses to Germany, horses 
ill France, siimiiiary of a communication regarding American horses 
used by the large horse companies in Paris, France; American horse 
trade of Great Britain, horse trade with Great Britain, American 
horses in Denmark, the demand for and kind of liorses suited for Euro- 
pean uses and the present status of the horse trade in diJfferent coun- 
tries, export of horses from the Chicago market, and a report regarding 
the export of horses from Buffalo, K ew York, and vicinity. The bulletin 
also contains a resume of the individual rejiorts. 

European nations, with the exception of Pussia and Hungary, do not 
produce as many horses as They need. The deticieiic 5 ^ is largely made 
up from exports from Canada and the United States. The American 
export trade in liorses has developed very largely within the last 5 
years. In 1893 the total number of horses exported from the United 
States wms 2,967, valued at $718,607 ; in 1897, 30,532 horses were 
exported, valued at $4,769,265. Of this number about 4,000 were 
exported to Belgium, 1,000 , to 'France, Germany, and Holland, and 
20,000 to Great Britain.’’’ Hinety pen cent, o,f all , horses exported to 
Great Hritaiu were draft horses, '7 'per^ cent Ingh-class coaehers, and 
22094— ]5ro. 1—6 , , 
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3 per cent trotting and light carriage horses. Of the total luiinber 
shipped to Germany 95 per cent are draft horses weighing l^SOO lbs. 
or upwards^ the remaining 5 per cent being made up of high-class car- 
riage, riiimiiigj and trotting horses. Most of the latter are resMpped 
to Austria. Eighty-live per cent of the horses shipped to France are 
what are termed ‘^‘.abbersj the other 15 per cent are about ecpially 
divided between draft horses and trotters. About 2 per cent of the 
shipments to Beigiuin are trotting or light buggy horsesj 23 per cent 
street-car horses weighing 1,200 lbs., and 75 per cent draft horses, 
w^eighing 1,600 lbs. and upward. Many horses are required in Europe 
for cavalry and other army purposes, as well as for various uses in civil 
life. The requirements for these different purposes are discussed in 
considerable detail. 

The cost of shipping horses is discussed at some length. 

costs from $30 to $40, after the horse is purchased in Chicago, Buffalo, or else- 
where ill the eastern half of the United States, before he can be disposed of in Lon- 
don, Antwerp, Paris, or Hamburg. This charge is as great on a cheap as on a 
high-priced horse; hence, even if there were a demand for them, the profit on cheap 
horses would be too small to justify the risks. Therefore the horses shipped abroad^ 
while of the same breed and used for the same piiriiose as those sold for domestic 
trade, are on the whole a better lot of individuals. ... It takes some time for the 
imported horse to recover from the effects of the sea voyage, and doubtless prices 
would be higher if that time were allowed to elapse before the horses were put np 
for sale. There would, however, be some expense attached to it, the buyers consid- 
ering an addition of £2 (about $10) to the price of the horse a fair estimate of the 
expense required to get him in condition for vrork.^^ 

The economy of using animal food in poultry feeding, W. P, 
Wheeleb {Neio Yorh State Sta. Bid. 149^ 2:29S48),—Te^t^ are 

reiiorted with chickens, piullets, cockerels, and young ducks to comi)are 
rations in which the protein was derived from animal and from veg- 
etable sources. The animal food used was dried animal meal. 

The first test with chickens was begun with two lots of 42 each and 
covered 20J weeks. At the beginning of the test the chickens were a 
few days old. A record was kept of any chickens which escai>ed from 
the pen in which they were confined, as well as those which died 
during the test. Lot 1 was fed a ration of animal meal together with 
some skim milk, wheat, cracked corn, oat meal, and mixed grain con- 
sisting of 12 parts of corn meal, 4 piarts of wheat flour, 2 parts of ground 
oats, and 1 part each of wheat bran, wheat middlings, pea meal, and 
old-process linseed meal. Lot 2 was fed wheat, cracked corn, oat meal, 
■and mixed grain consisting of 0 parts of pea meal, 4 of old-process lin- 
seed mealy and 2 each of wheat bran, ground oats, and high-grade 
gluten meal, and 1 part each of wheat middlings and corn meal. 
Toward the close of the test a mixture of 2 parts each of old-process 
linseed meal, wheat hran, ground oats, gluten meal, and 1 part each of 
' wheat middlings and corn meal was. substituted for' the' above. ' The 
ehickens were also given some skim milk to add to the palatability of 
the ration. Each lot was fed green alfalfa. 
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Tiie financial statement is based on corn meal, wheat braiiy and vf beafi 
iniddliugs at $13 per ton, ground oats at $16, linseed meal at $20, coarse 
flour at $26, gluten meal at $23, pea meal at $13.50, aniiiial meal and 
dried blood at $40, and green fodder at $2 per ton. Wlieat was rated 
at 80 and corn at 38 cts. per bushel, and fresh bone at SO cts. per 
100 lbs. 

Ill the first 12 weeks of the first test the chickens fed animal ineal 
gained 50 per cent more than those fed the grain ration. They con- 
sumed more food, but required less dry matter per pound of gain. The 
cost of a, pound of gain in the lot fed animal meal was 4| cts.; in the 
lot fed grain, 5^ cts. During the first S weeks of the test the cost of 
a pound of gain was 74 and 114 cts., respectively. The chickens fed 
animal meal reached 2 lbs. In weight more than 5 weeks before the 
others, and reached 3 lbs. in weight more than 8 weeks before tlie chick- 
ens fed the grain ration. Three j)ullets in the lot fed meat meal began 
to lay 4 w’-eeks earlier than any in the lot fed grain. 

The second test was begun with two lots (INos. 3 and 4) of 33 chickens 
each and continued for 14 weeks. The chickens were 6 weeks old at 
the beginning of the test. A preliminary test of 3 'weeks’ duration, 
made Avith 12 chickens, preceded the test proper. The rations were 
similar to those mentioned above. Lot 3 Avas given tlie ration contain- 
iiig the animal meal. 

In the second test differences in the two lots similar to tliose in tlie 
test were noted, although they were not so striking. Tlie principal 
conclusions of the second test are shown in the following table; 


Co‘m 2 }arative (jaim of chiclens on animal and vegetable food. 



Dry matter i Cost of 
required ; food ])er 
])er pound pound of 
of grain. 1 gain. 

Time 

required to 
gain 
’ pound. 

Time 

required to 
gain second 
pound. 

T,nt a |nrip!ii t infiiil) 

! 

Pounds. ; Ocntf;. 

4. G i 5. G 

5.2 ; 7.1 

i Days. 

1 '' 47 

! G1 

{ IhDis. 
i 30 

! 38 

XiOt 4 ( t’Tiii'ii) ... 



Avith tlie first two lots, more food Aras eaten inuler tlie ration coiitniniiig tlie 
most animal food. Tlie iiiitritiA'e ratio of tins ration Avas soinewliat the wider, 
although the arnoaut of protein supplied per foAvl Avas about the same under both 
rations.” 

A test covering 56 days is reported with two lots of 19 cockerels about 
3 months old at the beginning of the trial. The rations fed and tlie 
experimental conditions were practically the same as in the tests with 
chickens. 

^^The two lots AVer© alike at the start and aAmraged almost exactly the same in 
Aveight. As in the other feeding trials, the amount of protein stt|)plied per foAvI was 
about the same for the two lots, but tbe nutritive ratio was somewhat Avider with 
the aniinal meal ration. ' 

■ ^^'The gain in weight was not very regular nor very gx'eat :fdr either lot, although 
for short periods some rapid gains Avere made. ' Those birds having the animal meal, 
ration gained in weight duriug the trial about 20 per cent more than the others. 
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^‘'During tiie lirst 8 weeks the consumption of food br the lot fed animal meal 
(lot 1) wjis alKnit 28 pex cent greater than that of the lot fed grain (lot 2) and the 
gain in weight was aljoiit 40 per cent greater. One pound gain in weight was mad© 
bj lot 1 for every 8 lbs. of waiter- free food cousxiraed, and 1 lb. gain by lot 2 for every 
8.8 lbs. of vrater-frce food. During the last 1 weeks more food wiis still eaten by lot 
1 blit tin? gain iinnle was consideralily in tavor of lot 2 as w'ell as tlie cost of gain. 
The gain in w’eight for this period, however, wnrs not economically made hy either 

A test under conditions similar to those noted above is alsoi-eported 
with t\Yo lots itiade up of 32 and 33 ducklings respectively. Lot 1 
was fed the animal meal and lot 2 grain. The -test began as soon as 
the ducklings had learned to eat and was continued until growth 
became very slow. In this and other experiments data are reported 
in full in tabular form. 

During the first 10 w-eeks 2k times as much food was eaten by lot 1 as by lot 2 
and the total increase in live weight was about four times as great. One pound 
gain was made by lot 1 for every 3.1 lbs. of water-free food consumed and 1 lb. gain 
by lot 2 for every 5,2 11)S. of water-free food. The cost of food for each pound gain 
was about 3.7 cts. for lot 1 and 7.2 cents for lot 2, a difference not far from 95 per ct. 
in favor of lot 1. The use of the animal meal increased the cost of the one ration, 
for Avhile it constituted less than one-fffth of the total food beside the alfalfa it 
represented considerably ovt?r one-third of the total cost of the ration. . . . 

^‘^The slow growth made by lot 2 for so long a time (during 15 weeks) did not 
prevent a more rapid gain being made when the ration was more favorable. This 
is shown hy the results of feeding lot 2 for 4 weeks on the animal-meal ration after 
the contrasted feeding was finished. The growth made by this lot was then rapid 
and the gain in weight nearly as great as that which had been made by lot 1 2 
mouths earlier wlien tlie average size was about the same as that of the older birds 
from lot 1 during this later period. -The disadvantage of living on the inferior 
ration was, however, never entirely overcome, and tlie liirds failed to reach the size 
ultimately attained by the birds having from the start the animal-meal ration. 

The average weight of 1 lb. was reached by lot 1 3 weeks sooner than by lot 2, 
the average weight of 2 lbs. ever 5 weeks sooner, and the average weight of 3 llis. 
over 8 weeks sooner. At 7 "weeks of age the average weight for lot 1 was over 3 
lbs. and for lot 2 less than 1 lb. At 9 weeks of age the average weight for lofc 1 was 
about 4.5 lbs. and for lot 2 about 1.5. At 11 weeks of age the average weiglit for 
lot 1 was 5 lbs. and for lot 2 it was 2 Ibs.^’ 

Pattening and marketing of poultry, A. H. (Jathoart {Jour. 
Eoij. u4.(p\ Soe. England^ B, ser.^ 10 (1899), ‘pt 1^ pp. 166-171). — Tlii^ 
article treats of the poultry industry in the East .Ridingf of Yorkshire; 
poultry fattening at Birdsallj Yorks; the sale of fowls hy w^eigiit, and 
the by-products from chickens. Feeding experiments at Birdsall are 
briefly reported. In one test 32 chickens in 3 weeks consumed 188 lbs. 
of meal, 7| lbs. of fat, and gal. of skim milk. ' At tlie beginning of 
the test the chickens weighed from 3 lbs. 3 ozs. to 4 lbs. when fasting 
and gained from ■ 10 ozs. to 1 lb. O.J ozs. '■ In the aiithoEs opinion, to 
obtain a fine quality of poultry it is necessary to confine the fowls' in 
cagesibr ,3' week's.' , If, however, it is desired, to produce 'fiesh at a 'mini- 
mum cost, it is considered more economical to confine the birds only a 
fortnight. 

.*1!^ that proper attention to the by-products,, from 
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cliickens would materially increase tlie profits in Mteiiiiig poultry. It 
is suggested tliat chickens’ feet be used for tlie ma;niifactiire of jell}- 
and the necks for soup making; that the livers be sold separately; 
that tlie feathers from cocks’ necks be utilized for tying artificial flies 
for fislienneip and that the feathers be utilized in other ways. The 
gizzards are regarded as nutritious and a salable product. It is fur- 
ther suggested that the offal be used for fattening pigs. The value of 
the droppings as manure is also spoken of. 

History and present status of instruction in cooking in tlie public schools of 
New York City, Louise E. Hogan {U. S. Dept.Agr.^ Office, of Exjm'lm.cnt Stations 
Bui. 70, pis. IS ). — The teaching of cooking as a Ijraiicli of inaniial training has 

been introduced into many x>^*hnary and grammar grade public schools. This 
bnlletiip which contains an introdnction by A. C. True, gives the history of the 
development of this movement in the puhlie schools of Mew York City, together with 
a somewhat detailed account of the course of instruction and exercises, iiicliidiiig 
compositions and drawings, x>repared hy xnipils as iiarfc of their class-room work. 

Examination of the principal sorts of flour used for bread making, O. Fascetti 
(Sltiz. Sper. Jgr, Ital., SI {1S9S), Ah. j>p. 567-576).— The author reports the deter- 
mination of water, total nitrogen, celluloae, ash, and gluten in samples of Italian 
flour of different grades. 

Flour and bread from a botanical standpoint, T. F. Hanausek ( TTlener lUus. 
Ciarf. Ztg.j 24 (755.9), Xo. 4, })}). 109-119 ). — The author descril)es the seeds, etc., which 
may be found as impurities in flour and bread. 

Chemical composition and nutritive value of Norwegian cereals, F. H. Wbir- 
BNSiaouD {Xorsk Lamlmandshlad, 17 ( 7555), Xo. SSppp, 577, 578). 

Banana flour, A. Peter^iann {But. Assoc. Beige CMm., IS (1899), Xo, 5, pp. 147, 
ii5).— Banana flour is briefly described, and an analysis mad© by Gr6goirc is 
recorded. The percentage of composition was as follows: Water, 5.60; protein, 3.13; 
fat, 1.73 ; nitrogen-free extract, 82,39 ; crude fiber, 1.22 ; and ash, 5.93. The nitrogen- 
free extract contained 7.19 x>er cent of glucose, 3.31 x>er cent of dextrin, and 15.76 
per cent of starch. 

Physiological chemistry for medical and other students, F. Bottazzi ( CMniica 
Fiswlogica per nso del Mediei a degJi Studenii. 2Hlan (75.95), roL 1, pp. XV-\-4SS; 
roh pp. XII -f 405 ; rev. in Xaiiire, 50 ( 1899), Xo. 152, p. 2G7), 

Muscular work, Destree (Qiiar. Jour, Indbriefy, 1809, Jan.; ahs. in Biitish Med. 
Jour., 1899, Xo. 1999, EpH,, p. 04). — Experiimmts were made on the eiiV'Ct of alcohol, 
ealfciii (ill the form of tea and coffee), and kola on the production of masoular work. 
The Avork w^as mea.sured with a Mosso ergograph. 

Sugar in the nutrition of man and animals (Bev. ScL [Pare?], 4. ser., 11 (1899), 
Xo. 13, pp. 409, 410), — L, 0-randeau's work for the Socidte dblgriculture is briefly 
reviewwHl. 

Hay of Norwegian fodder plants, F. Werenskiold (Tiisskr. Xorske Lmidhr,, 6 
(1899), Xos. 1, pp. S5-42; 2, 82-86 ), — Includes analyses of mountain hay {sdterko), 
meadow hay, and marsh hay (mt/rld}),—¥. w. woll. 

Analyses and feeding value of whale-flesli meal, fish guano, and fish , meal, 
F. H. Werenskiold (JVorsfc Landmandsblad, 17 (1898), Xo. 51, pp. 508-570). 

Mechanical equivalent of materials constituting the ration; of draft ' horses, 
P. Yuillier (Bui. Sy7i. Pyrenees Orientales, 1898, June 16; ahs. in Mes.:Agr,, 4,^'ser.,10[ 
(1899), Xo. 3, j)p. 118, 775).— The composition and digestibiiity'of'differeBi' feeding 
stufis ax© discussed, as well as. their value .aS' sources of energy.. 

The use of sodium' dioxid in studyingthe respiratory' fiinotioii, tDESGEEz; and 
Balthazard (Compt, Rend. Acad. Sci, Paris, 128 (1899),. Xo, 6, pp, S61-S6S), — Exxieri- 
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ments are briefly reported witli animals confined in air-tiglit cliambers on tfie possi- 
bility of supplying oxygen by the decomposition of sodium dioxid by water. The 
alkali formed from the sodium dioxid absorbed the carbon dioxid eliminated in the 
respiratory products. The experiments were siiccessfuL 
Farm aiiiiiials L. J. Tiionget and E. Tainturiek _(7ie Paris: Ubrairie 

Laroiisse [«. d.], p. ISS, figs. 100).— This is a popular volume on the liorse^ niiile, 
slieep, and other farm animals, with a special section on accidents and diseases. 

Molasses as a food for animals, E. Wery (VEngrais, 14 {1S90), Plo. 17, pp. 400- 
402 ). — A general snmmary, quoted from La Sucreric Beige, of some of the recent 
work on this subject. 

Experiments on tlie feeding value of sugar beets, G. Soresi iStaz. Sper. Agr. 
It(iJ.,31 {1S9S), aYo. d,j)p. The yield; size, and composition of a number of 

sorts of sugar beets are recorded, and rations are suggested which are made up in 
part of beets. 

Ground bone as a food for young cattle (TJEngrais, 14 (1899), Ab. IS, p. $04).— k 
brief account of experiments by A. Goixin and A. Aiuloiiard reported to the Socititt^, 
Rationale d’Agri culture do France on the successful feeding of ground bone to 
calves* 

Maize, lye, barley, and oats as food for horses, G. de Marnefee ( VIng. Agr. 
GemllouXfB (1898), IPo. 5, pp. $$9-247). —k test made with two lots of 15 Iiorsea each 
is reported on the comparative value of oats and barley. Lot 1 was fed 9 kg. of oats 
per head daily, and lot 2 was fed 5 kg. of oats and 4 kg. of ground barley. The test 
covered 8 months. The average weight of the horses in lot 1 at the heginning of 
the test was 473 kg., and of those in lot 2, 469 kg. During the test the average gain 
per head of lot 1 was G kg., and of lot 2, 29 kg. No bad effects due to barley were 
noticed. The value <'f maize for horses is discussed at some length, and the experi- 
ence of a Brussels cab company on the successful use of maize as part of a ration is 
quoted. 

Investigations on continuoiis crossing, R. Senkqiuer ( A an. Agron,, 24 (1898), Ah, 
11, pp. 497-519, figs. 1 $). — Experiments begun in 1889 are reported on the eontinuous 
crossing of Larzac and Barbarine sheep. 

The farmyard, L. J. Troxcet and £. Tainturier (Lahasse-cour. Paris: Lihrairie 
Zarousse [w. d.],pp, 160, figs, rSd).— Chickens, turkeys, pigeons, ducks, geese, etc., are 
described and discussed in a popular way. The volume also contains cliapters on 
feeding, hygiene, accidents, and diseases. 

Breeding and rearing ducks, J, J. McQue (J^rr. Gaz. Eeiv South Wales, 9 [1898), 
Ko. 2, jjj). 199-202, pi. 1 ). — The author discusses the subject largely from the stand- 
point of liis personal experience. ■■ 

The American standard of perfection as adopted by the American Poultry 
Association, containing a complete description of all the recognized varieties 
of fowls, J. I"L Drbnenstedt, editor (Amer. Poultrg^AssociaUon, 189S,pp, 251.) 

Will poultiyr thrive on' grain alone? F. H. Hall and W. P. Whbklisr [Pfew 
Yorlc 'State Sta. Bnl. 149, popular ed.,pp.7 ). — This is, a popular snmmary of Bulletin 
149 of the station (see p. 76). 

Bulletin' of the ITnited States Fish Commission ■ {¥ol. 17, pp. 426, pis. 22, figs. 
This volume contains a number of special articles on fish and fisheries, as well 
as the proceedings of the National Fishery Congress held ,at Tampa, Florida, Jaii'u- 
ary, 1898, and the papers read before the congress. 

The utilization of waste products and waste places. II, The Clam, G. W. 
Field (Rhode Island Sta. Bui, 51, pp. 65-70, fig. 1 ), — ^Tho author believes that clams 
could be profitably cultivated, on many nuid fiats. The best methods of extending 
and fostering this industry are discussed. 
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Tke period of gestation in cows, &, H. Wing {Feiv York GornM 
Sta. BuL 162^ 325-334 ), — Observations were made on tlie period of 
gestation of a single lierd of cows and its descendants daring a period 
of about 10 years. ,Tlie lierd contained an average of about 20 cows, 
about two-thirds Holsteins and one-tliird Jerseys, with high grades of 
these breeds, a few natives, and mixed and crossbred cattle. The obser- 
vations are reported in detail and summarized as follows: 

“Of 182 birtlis tlie average period of gestation ivas almost exactly 280 days. Tiie 
sbortest period was 264 days, the longest 296 days. Approximately eqnal niimheTS 
of births occurred on each day from the 274th to the 287th, inclusive. 

“The period of gestatiou was the same for male and female calves. 

“The period of gestation where twins were born was Sjdays less than the general 
average and 8 days less than the average of the single births of the same cows. 

“Many cows show a well-inarhed individual characteristic as to jnwiod of gesta- 
tion, which limy be several days longer or shorter than the average.’' 

Feeding experiments with brewery residue for milch cows, E. 
Eamm and'E. Moller {Milch Ztg,, 28 {1899)^ JS^o, 97-99),— Tim 

material (BraUvSchlempe) is said to be a new product prepared by a 
jirocess which utilizes all of the residues obtained in manufacturing 
beer, incluiling the yeast and the sediment from the cooling of the 
wort. It is in the form of brown horny pieces similar to macaroni, and 
for use in the experiments was ground to a meal. It liad the following 
eoinpositioii : Water, 10.25; protein, 47.2; fat, 0.9, and ash 0.90 per 
cent. 

The feeding experiment was made with 8 cows, 0 kg. of the residue 
being compared with 0 kg. of peanut meal in alternating periods. The 
results are given in detail and vSamuiarized. The live weight and the 
yield of milk were very nearly the same on the two feeding stuffs, the 
average being slightly higher witli the bi'ewery residue. The percent* 
age of tat in the ease of every cow was slightly lower on the brewery 
residue than on the peanut meal, the average difference being ahoii t 
0.26 per cent, so that the daily average per cow was 33 gm. less fat 
and 45 giii. less of total solids on the brewery residue. Ooiisidering 
the very rich character of peanut meal, the showing for the brewery 
residue is thought to be very satisfactory. 

Butter made while the cows were on the brewery residue was found 
to be normal in composition, and to be free from any peculiar taste or 
other characteristic. 

It is calculated that with peanut meal at 8 marks ($L92) per 100 
lbs. the brewery residue would be worth 7 marks and 06 pfennigs 
($ 1 . 88 ). 

The tumipy taste of milk, hT. Bitdanb {Mileh Ztg,^ 28 {1899)j Fo. 

"'Ford, 3Iejeri Tkln,yl4 {1899)^ No. 2y p, 7^).— A brief account 
of ' a Norwegian experiment- ' Two cows which, v ere on pasturage were 
fed. turnips' out of doors. and milk.ed., in the stable, '.and later they were 
fed hay .and, turnips in the stable and milked but of' doors, the object 
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being to test the absorption of the turnipy.odor. No grain was fed at 
any time. The amount of turnips fed was as liigli as 1 hectoliter 
(2»84 bii.) per cow daily« Tests of the milk at different times by a num- 
ber of persons failed to reveal any turnixiy taste in the milk. The 
conclusion is reached that the characteristic taste often observed when 
turnips are fed is due entirely to the absoiTitioii by the milk of the vol- 
atile ingredients of the tiirnij)s. 

A study of the milk supply of Chicago, Jane Addams and H, 
S» Grindley {Illinois Sta, Giro, 13^ pp. 18 ), — A study was made of the 
cost and composition of milk as furnished to consumers in two districts 
of Gliicago. Beterminations of the fat and total solids in 185 samples 
of milk collected in the winter of 1896-97 in the neighborhood of Hull 
House and Lewis Institute, and of the fat, total solids, and casein in 
100 samples collected in the spring of 1898 in the Hull House district 
are tabulated. The analyses are considered in connection with a dis- 
cussion of variation in the comx)osition of normal milk, milk standards, 
and adulteration, cost, and nutritive value of milk, and the results of 
the study summarized : 

tlie 272 samples of milk ^kich have been examined and whi(3h were sold as 
whole milk, the variation in total solids ranges from 6.24 to 18.44, a difference of 
12.20 per cent The variation in fat ranges from 0.5 to 10.40, a difference of 9.90 per 
cent. The solids-not-fat vary from 4.2 to 10.6, a difference of 6.4 per cent. The 
average i)ercentage of fat in 272 milks is 3.17. In 263 samples the average per- 
centage of total solids is 11.71 and the average percentage of solids-not-fat is 8.54. 

the 272 samples, 134, or 49.26 per cent, contain less than 3 per cent of fat, 
and 181, or 66.54 x>cr cent, contain less than 12 per cent of total solids. Of the 272 
samples sold as whole milk only 90, or 33.09 per cent, may he considered as legal 
according to the city ordinances, and 235, or 86.40 per cent, are helow the average 
of the American analyses of whole milk. In other words, two-thirds of the milk 
sold was adulterated or helow the low requirements of the city.” 

Butter and butter adulterants, O..B. Cochran {Jour^FranJdm Inst^ 
147{1899)^Ko,3jpp.85-97j])L2 ), — In distingiiisliing butter from oleomar- 
garine the author relies quite largely upon the refractive index, amount 
of volatile fatty acids, and the Yalenta test (temperature at which the 
fat becomes turbid when treated with, an equal volume of strong acetic 
acid). ‘‘ I have never as yet met a single case in which any one of these 
tests did not sharply distinguish between butter and oleomargarine.” 
Other tests, as iodiii number, saponification number, color tests, etc., 
are used in doubtful cases. A table is given showing the limits of 
variation in results usually obtained by these tests for butter, lard, and 
cotton-seed oil. The author found the Yalenta test of much assistance 
in detecting small amounts of lard in butter. 

series of tests made at the same time on different samples of fresh butter of 
known purity will give very uniform results. Stale butters give low I’esults; adul- 
terated butters usually give high results. On account of the liability of the acetic 
acid to lose strength by absorption of water whenever testing samples of butter of 
tmknowm origin, comparative tests should be conducted on fresh samples of known 
purity. If this precaution is taken I believe the results furnished by the Valenta 
test will prove to bo very important.'^ 
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A table sliows tlie results of tlie Eeicliert test, tlie Taleiita test, and 
tlie reading* of the Zeiss biityro-refractometer for 8 samples of pure butter 
obtained from different sources, and for tlie same after tlie addition of 
10 per cent of lard. 

*■'‘111 every case l->iit one the additions of 10 per cent of lard lias raised the results 
of the Yaleiita test decidedly above those obtained from pure butter, and this single- 
exception is satisfactorily explained by the fact that this sample was old and very 
rancid when the test "was made. ... A difference equally inarted will ]>e shown 
in the Yalenta test if the butter is adulterated witli oleoiiiargariinq oleo oil, tallow, 
or other animal hits foreign to butter." 

A study Mas made of the crystaiiization of fats from solution in vari- 
ous liquids. It is believed that if the conditions are kefit iiniform the 
crystallization from amyl alcohol will have a iiiiiforni characteristic 
appearance. 

The use of cotton-seed oil as a butter adulterant under the name of 

cream ripener’' is noted, and an experiment is reported in which butter 
was made from natural cream and cream to which some of the “cream 
ripenei*'' was added. There was an increased yield with the cream 
ripener, which is attributed “partly to the difficulty of removing butter- 
milk, the butter obtained in this case being unusually liard to work,” 
The results of various tests of this butter are reported, and the conclu- 
sioii is reached that ^^5 per cent of this oil will give reactions so strong 
that its presence can not be due to the feeding of cotton seed or to the 
introduction of cotton-seed oil as a solvent for the coloring matter used 
in coloring the butter.” A number of samples of butter suspected of 
containing cream ripener were examined and found to give very marked 
color reactions. 

The detection of renovated, or iirocess, butter is described, consider- 
able weight being laid upon the microscopic examination by polarized 
light, although this is not considered conclusive. The results of exam- 
ination of 3 samples of renovated butter are given. 

“ In renovated butters tlie turbidity temperature, as shown by the Valeuta test, 
is lower than that usually found in fresh butter, and in the Jean modification of tlie 
Valeuta test a greater amount of acetic acid is dissolved liy fresh butter fat. Reno- 
vated butters also usually contain a high percentage of free fatty acids."' 

Commercial butter cultures, H. Hayward and M. E. McDonnell 
{Pennsylvania 8t.a, BuL -ii, j)p. 19 ), — Experiments were conducted to 
determine the effects of Hansen’s Lactic Acid Ferment, B 41, the Bos- 
ton Butter Giilture, and a skim-milk starter prepared at the statiou, 
upon the flavor of butter made from pasteurized and iinpasteurized 
cream. Incidentally the flavor of butter made from pasteurized and 
iinpasteurized cream under certain varying conditions was compared. 

The data are given for six trials nmde with each culture, in cream 
pasteurized by heating' at, for- 20 minutes-,^, and for five -'-trials with 

each culture -ill iinpasteurized cream-. -^JNo 'direct ^compariBoii between 
lots of the same cream jiasteurized and unpasteurized and riiiened with 
the same cultures were made. 
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Tlie blitter from eacli lot was scored for flavor by tliree judges soon 
after making, but was not scored again, so tliat tlie effect on tlie keep- 
ing quality was not determined. 

A tirble sliows tlie number of bacteria per cubic centimeter in tlie 
control lots in eaeb case, tbe number destroyed by pasteurizing, tbe 
iiiiiiiber per cubic centimeter tliat were added in tlie starters^ and tlie 
percentage of purity of each culture after it was added to tbe cimam. 
Ill tlie iiiipasteurized lots it was observed that ^dt api'iarently made no 
difference in tbe flavor of the butter whether the percentage of the cul- 
ture bacteria added was 4 or 80 per cent of the total iriimber presen tf^ 

The results are discussed at considerable length, and are summarized 
as follows : ■ 

‘^(1) III tlie light of these experiments, hotter cultures may he divided into two 
classes, the acid-forming and the nonacid forming. 

‘T2) In j)asteiirized cream, the nouacid-forming cultures gave results slightly 
inferior to those oldained ^Yitll the unx>asteiirized control lots, ripened spontan- 
eously. 

^^(3) III iinpasteurized cream, the noiiacid- forming cultures gave results slightly 
if any hettcr than those obtained with the control lots, ripened spontaneously. 

‘T'l) In pasteurized cream the acid-forming cultures gave results slightly bettor 
than tluTse obtained with the iinpasteurized control lota, ripened spontaneously. 

^*(5) In unpasteiirized cream the acid-forming cultures gave results but slightly 
if at all better than those obtained with the control lots, ripened spoil taneonsly. 

‘hd) The nse of an acid-forming culture seemed to result in greater uniformity in 
llavor, ill butter made Irora pastemrized cream. 

*■*■(7) Of the acid-forming culture.s, the shim-milk starter gave results practically 
as good as did the more expensive commercial cultures, although it was not so con- 
veui eiitly prepared . 

^T<S) As good, if not better, flavored butter was made from unpasteurized cream 
ripened with a skim-inilk starter as from pasteurized cream ripened with a com- 
inercial starter. 

^‘(9) The amount of acid developed in the cream had a very important liearing 
upon the flavor of the hutter. As a rule, the host flavored butter was made from 
cream in which the development of acid had exceeded 0.55 per cent. 

/^(lO) Close attention to details, cleanliness, and the careful selection of milk at 
the weigh room promise more in improving the flavor of our hutter than pasteuriz- 
ing' and the us© of pure cultures/'^ 

; Heated milk for butter making, H. Waywaud and F. F. Pepper 
(PennsyltHmia Sta. But 45^ 5). — Ten trials were luade, to test the 

comparative values in butter making of separating milk at tempera- 
tures of 860 155 to 158® F, The milk was heated to these tem- 

peratures by means of a Larkey heater. The cream from both lots 
received ■ the same treatment. A skim-milk starter was used. The data 
for the experiment, including the scoring of the butter for flavor by 
three judges, are tabulated. While- no advantage in butter making 
w-as found to result from heating the milk , -to 155 to 158® before sepa- 
rating, a considerable disadvantage .was .found in handling' skim milk so 
, /.treated, on account of its, souring quickly unless cooled at once, which 
is not thought practicable. ' ' 
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Report' of Daiiisli permanent bntter exhibitions for 1898, 
F» Eims ( Gopenhagen^ 1899^ pp. 42), — During 1898, 713 creameries par- 
ticipated in tliese exliibitions, 2,110 tubs of luitter being judged in all 
The averag-e percentage of water in the butter was 13.93 per cent, the 
cletenii illations ranging from 10 to 20.05 percent; 42 tiibSy or 2 per 
cent of the total number^ contained more than 113 percent ofwaten 
All but 5 of the creameries exliibitiog practiced pasteurization, and all 
but 11 used commercial lactic starters. 

Churning experiments icHh eremi pasteurized at 80, SOj and 90'^ G, — In 
most eases Daiiisli butter is manufactured from cream pasteurized at 
about 75^ 0. (167"^ P.); during late years, however, tlie teiicleiicy has 
been toward pasteurization at higher temperatures. The experiments 
liere reported were made for the purpose of ascertaining the iiTtliieiice 
of pasteurization at high temperatures on the quality of tlie butter, 
especially as regards its keeping quality. The experiments were con- 
ducted at 4 different (Teameries, 43 single trials lieing made. The 
cream was pasteurized at the ordinary temperature G.) and at SO, 
85, and 90-' (170, 185. and 194'" F., respectively), and cooled to about 
12^ C. (54‘^ F.). The butter was scored ffrst the day after it was made, 
and again 14 days later. The -first scoring of the butter from cream 
pasteurized at 75'^ G. was taken as n in eacli trial, and the butter from 
cream pasteurized at higher temperatures was compared with it, the 
result being indicated by n -f- where the latter xvas superior. Similarly, 
in the second scoring till the bntter was compared with the ai of the 
first scoring. In stating the keeping' quality, d was taken as the 
decrease in score between the two scorings of the 75" pasteurized 
product. The total score in the Danish system of scoring is 15. 'The 
average results are shown in the following' table: 


Summarif of results of pasieurlzaiiou trials in hutter Hiahiug. 



Xmn- 
ber of 
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Second st'orlng. 

e 

Keeiiin 

g q'nality. 

Creji'sn p.'ist-eiirr/ed iit— 

, 

75= C. 

Higher 

teinpera- 
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n 
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T 

1 
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Both the 'flavor and the keeping quality of the butter from , cream 
pasteurized at higher temiieratures were better than in case of butter 
from cream pasteurized at 75^ C. The keeping quality of the former 
was superior in 29 out of 43 cases, the. same as that of the lower pas- 
teurized product in 9' cases,. and inferior in this respect in 8 cases. The 
“cooked taste” which appears in butter from cream pasteurized at high 
temperatures, according to the author,, will disappear in the course of 
a sho.rt time. ' The," cooling of the cream/'practiced in these experiments 
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was not considered sufficient, but could not be carried further under 
existing conditions in the creameries where the work was done. Rapid 
and rigid cooling is essential in high -temperature pasteiirizatioiu 
The clieiiiieal analyses which were made fail to show any appreciable 
diffiereiiee in the fat content of the buttermilk or tlie water content 
of the butter from. i)asteurization ■ at tlie diffiereiit temperatures. — 

IX W. ATOLL. 

Some observations on the formation and improvement of dairy cattle, H. L. 0. 
AADxbeeg (K. Landf. Jkad. IfandL Tidslcr., S7 (ISOS), JS^o. 5-6, pp. :296-30S). 

Type more important than breed, C. L. Beach {Hoard's Dairy man, 30 {1S99), Ho, 
6,pp. 113, 113, Jigs. S ). — The record is given for different tyx>es of cows in the herd of 
the iStorrs Agriciiltnral College^ with illustrations of cows and remarks on the feed« 
ing and net profit. 

‘“In comparing breeds with types, we find the range in amount of butter x>ro- 
duced to be, with the Jerseys 371, Ayrshires 266, or a difference of 105 between the 
highest and lowest. The variation duo to type is 273 lbs. 

a similar way, the range in the cost of 1 lb. of butter 1)etween the breeds is 4 
cts., while the range between the types is 84 cts. 

^^The range in net xn'ofit between breeds is $16.25, while the range between types 
is $41.07. 

We may conclude, then, that the form or type, more than breed, will determine 
the ability of a cow to ]>roduce butter economically.^^ 

Brief mamiai of dairying and stock raising, A. A. Kalanter (St. Petersburg, 
ISBSppp, IV-\-333, figs. 130: rev. In Selsl:. Khoz. i Lyesov., 191 {1898), (hi., p. 239). — The 
book gives among other things information about the existing schools of dairying, 
traveling dairies, etc. 

Questions of dairying in the Caucasus { Tifiis: Imperial Agricultural Society of ibe 
Caucasus, 1897, pp. II-{-S3-P77-\-304-j-33; rev. in Sehl. Khos.i Lyesov., 193 {1899), Jan,, 
pp.339, 3S0). 

Feeding experiment with fermented skim>milk feed, L. F. Nilson {K. Landi, 
Akad. Jlandl. Tidsh\,$7 {1898), No. 5-6, gip. 309-343) .—Detmled report of the feeding 
ex|)eriments with 30 cows, of which an abstract has already been given (E. S. R., 
10, P* 487),— F, W. WOLL. 

Feeding experiments with Tropon residue for milch cows, E. Ramm and E. 
Moller (Milch Mg., 38 (1899), No. 77-7i?).— This material is obtained as a by- 

product in the manufacture of the new xH’otcin preparation Trox>on, which is made 
from a mixture of animal and vegetable material. The by-product is said to resem- 
ble x)ea bran in axii:>earaiic© and to contain 89.22 x^er cent of dry matter, 22.01 of 
protein, and 11.07 of fat. It was fed in an exx>ermient with 8 cows in comparison 
with an equal amount of x^eaniit meal. The results of the short trial show that 
although it eontaiiied considerably less digestible x^rotein, the Trox^ou residue com- 
pletely replaced the peanut meal,’’ and the conclusion is i*eached that it is of equal 
value to peanut meal. 

The college herd {Michigan Sia.Bpt. 1897, pp. 86,87). — This contains a condensed 
record of the individual cows of the herd, reference to the ax)plicatloiiof the tuber- 
culin test to the herd and the purchase of a new herd, and some deductions from the 
herd record, x^reviously given in greater detail (E. S. R., 9, p- 1081) 

Influeiice of feed on quantity and quality of milk, 0. F. Curtiss (Northwest. 
Cremi. Jour., 1 (1899), No. 9, pp. 13-14). ■ 

Influence of spaying on milk production, Fuocard {Aha. in Dairy, 11 (1899)., Nq.\ 
XfJ).— Between 1879 and 1888 the author performed the operation on 1,950 
COW'S, with a loss of only 0; and from 1888 to 1897 he operated oil 2,505 cows, with- 
out a single accident. He notes the increase in yield of milk and richness of spayed 
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cows^ and that a spayed cott fattens more readily, its flesh is hetter, is lieary, rosy, 
and streaked with fat, and its jniee is abundant and rich.-’ 

Refrigeration in dairying, F. Seret {JJIng.Afjr. (remhlcmx^O {ISW), Xo.S.jip.dSo- 
487, PjA). 

Contribution to tlie question of detecting butter adulteration, T. PFEiFFEFi 
(Chem. Ztg., 8S {1S99), Ab. d, pp- 39,40), — The author reports the case of butter 
known to be pure which was considerably below the limit of volatile latty acids. 
He is unable to account for this occurrence, as the cows were well noiirished, hut 
suggests that it have been due to the clover and grass fed. 

Testing milk for nitrates, E. Ackermank {Schweiz. Wchnsckr. Chem. «. Phariii., 
IS9S, p. 285 ; ahs. in ZUclir. Angew. Mikros., 4 {1899), No. 10, pp. 209, fA). 

How shall we drink our milk, sterilized, pasteurized, or raw? (h W, Soren- 
sen {Dairg, 11 (1899), Afo. 124, pp. 102, 103), — After treating' popularly of tlie 
methods and results of sterilizing and ]3asteurizing, and of the prevention of infec- 
tion by proper handling of milk, the author conclndes as follows: 

‘An plain language, pasteurization is hut a cure for dirt and disease, and the 
public lias a right to somethmg more than this. It has a riglit to the prevention 
of this dirt and disease. Sterilization is essentially ohjeetionahle, and pasteuriza- 
tion, to be efficient, costs money. It is true that the preventive measures I would 
have adopted also cost money. But I state emphatically, from actual exx>erieLice, 
that such prevention is not only hetter but cheaper than any such cure. Let the 
public awake to its right to pure milk, raw yet undefiled, and dairymen will find 
it in the long nm to their own triiesi interest to cater in an enlightened spirit for 
this legitimate and natural demand.’’ 

All artificial milk, G. Meyer {BerUn. Klin. fVchnschr., 1898, No. 19; ahs. in Ihjg. 
Ilundseliau, 9 {1899), No. 6, p. 308). — Instead of using milk as a basis, as is the case 
with most artificial preparations, the constituents of milk (albummoids, milk 
sugar, butter fat, salt, and water) are mixed in definite proportion. The mixture 
has the appearance and taste of natural milk and an alkaline reaction. The casein 
is prepared from cows’ milk and curdles with acid in a finely divided condition; it 
is completely digested by pancreas in from 2 to 3 hours. Experiment showed that 
the fat was resorhed to a satisfactory degree and the loss of nitrogen w’as not 
greater than under ordinary conditions. The artificial milk is intended for infants 
and invalids. 

Churn to prevent over churning {Dairg, 11 (1899), No. 124, p. 128, figs. 3 ). — A 
description of an invention patented in Germany bj’ F. Leiigowski and F. Komnick, 

Pure cultures vs. home-made starters, J. R. Campbell (Dairg, 11 (1899), No. 124, 
p. 107). — A lecture on the author’s experiments in using pure cultures in cheese mak- 
ing. His conclusion is that a iiure culture is needed for the production of a proper 
curd, and that it is immaterial how this is procured. He calls attention to some 
precautions to be observed in using home-made starters. 

On the handling, application, and manufacture cf pure-culture starters, L. F. 
Eosengren (i/c/eri Prdktiken, 1898, No. 28; Nord. Megcrl Thin., 13 {1898), No. 48, pp. 
G9NG93). 

'Swedish butter' exhibitions during 1898 {Tidslr. Landtmau, 19 (1898), No. SO, 
pp. 895-903). —DnTmg the year 335 creameries took part in the exhibitions, 1,303 tubs 
having been exhibited, scored, and analyzed. The average water content was 13.5 
per cent, the range being from 10 to 22.9 j)er cent ; 2.3 per cent of the tubs contained 
over 16 per cent of water. — f. w. W'Oll. 

Denmark’s butter export, 1897 - 98 , B. Boggild (Tldsskr. 'LandoJmn, 17 '{1898), 
No. 7-8, 'pp. 472-481 ).— AAxq export from October 1, 1897, to September 30, 1898, 
amounted to 143,058,018 Danish pounds, and the export over and above imports to 
108,954,370 lbs., an increase of over 16 , 500,000 lbs. over that of 1896-97, Denmark 
sent 139,500,000 lbs. of butter to England during 1897-98. — p. w, 
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TETEEmAEY SCIENCE AND PEACTICE. 

Iiwestigatioiis on slieep pox, L. Duclbrt ( Ueole Xat Agr.j 
Jlon^gellier^ 10 (1897-9S). pp. lOS-170 ), — The disease kiiowii as slieep 
pox. is restricted enrirely to sheepj only one observer having produced 
the disease iu g'oats. All otlier animals have a (.'omplete natural 
iiiiiiiiiiiity from the disease. The author believes that cowpox and the 
smallpox of mail are perhaps caused by the same or very similar 
germs, but that slieep pox is of a different nature. The micro-organism 
wMcli causes the disease has not been determined . Certain corpuscles 
supposed to be the cause of the disease were found by Guarnieri, but 
this supposed discovery was later discredited. The author records a 
large number of experiments in which he produced tlie active virus in 
the subcutaneous tissue of sheep and reproduced tlie disease by inject- 
ing this virus into sheep. It was found that the virus could be. attenii- 
a:ted by subjecting it to a temperature of 25- C. Imiiiiiiiity from the 
disease was produced by injection of this attenuated virus. 

Abortion in cows, T. W. Cave {Agr. Dept. Unlv, Col. NotCmghmn^ 
[(tmi J ^ndland Dairp Inst,, Ki ngston, pp. (S').™-The aiitlior discusses acci- 
dental and contagious or epizootic abortion, «|OOtiiig at some lengtli the 
experiments and conclusions of Bang, and reports the treatment of 
contagious abortion in tlie ^lidlaiid Dairy Institute herd. Twenty-four 
cows were given 1 dram of pure carbolic acid twice a week. ’It was 
dissolved in a quart of hot water, diluted with 2 ga'l. cold water, and 
sprinkled over tlie food. Ao bad effects were noticed. After a month 
the dose of carbolic acid was increased to three times a week, and dur- 
ing the third month of the test it was reduced to two times per week. 
The cows were then pastured and the carbolic acid was discontinued 
until the following winter, when it was again given twice a week. In 
addition to this treatment the sheds were disinfected and the (mws 
wmre treafed with disinfectants and the stables also disinfected. Wlieii- 
ever a cow aborted she was removed to a separate shed, the afterbirth 
burned as soon as discovered, and the surroundings thoroughly disin- 
. fected. Ao aborting cow was allowed service again. The treatment 
began in February, 1897. Cases of abortion occurred till the end of the 
'following. June and then ceased. Up to October, 1898, no cases of 
abortion had occurred among the cows treated. As a control on the 
value of the' treatment, 0 heifers at i)asture ’ received no treatment. 
Every one of these 'aborted. 

The cure and prevention of rinderpest, (1. Turner and W. 
KoLiiE (DeiH, Agr, Cape Good Eope.^ Report on the Cure an-d Preiwntion 
of Minderpestj 1398^ 2)pKS7 ). — Experiments w-ere tried iii protecting cat- 
tle by iiieaiis of the siimiltaneoas injection of virulent blood on one 
■ side of the animal and a dose of serum on the other.' The number of 
animals experimented with, was 0,'007.., and. the , deaths resulting from 
.these inoculations iminbered 128 . The number ' of animals which did 
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not show evident signs of rinderpest under this treatment did not exceed 
10 per cent. It was found necessary to mix serum from 90 to 100 ani- 
mals in order to secure a constant strength. Large doses of serum 
were found to confer immunity for several months. If the aiiimal was 
already infected with the disease, a larger dose of serum was required. 

Iniiniiiiity wms produced also by injecting virulent blood and follow- 
ing it one or two days later by an iiijection of serum,, or the seruin may 
be injected first and the virulent blood at varying intervals afterwards. 

Tuberculin experiments at Hamra, Sweden, O. Stenstrom 
{TuIsIt, Landtmlln^ 10 {1899\ Nos. 1^ pp. S-li; 3^ pp. 43-46 ). — Three 
new tuberculin preparations were tested wnth reference to their value 
in diagnosing tuberculosis in cattle. All were prepared from sterilized 
pure cultures of tubercle bacilli. jSTo. 1 was dissolved in water, Ko. 2 
ill 4 per cent glycerin, and No. 3 in a 5 per cent carbolic acid solution. 
Pifteeii animals which had been found tuberculous in previous tests 
with common tuberculin were injected with 5 cc, of these tuberculin 
Xireparations, each xireparation being tried on o animals. All prepara- 
tions proved good diagnostic agents for bovine tuberculosis. No. 2 
was perhaps the strongest of the three, imoducing in every case a rise 
ill temperature of 2 to 3^ 0. This preparation also gave a decided 
reaction in cases of cows that had been rendered immune by xirevioiis 
injection witli large quantities of common tuberculin. The injections 
in these trials were made about 5 months after the first injections. 
When the 5 animals that had reacted with preparation No.. 2 w^ere 
injected again a week later only 1 of the cows reacted, showing that 
by rex)eated injections this tuberculin may fail to give a reaction in 
case of tuberculous cows. 

In studying the question of the time interval in which tuberculin 
will fail to give a reaction with tuberculous animals, 30 tuberculous 
cows were separated into 3 groups of 10 each. One groux) received 1 
gm. of tuberculin per head every other day except the ,iii\st 3 times 
when i gm. was used, the second group received J gm. each once xier 
week, and the tlurd gronx) received | gm. each once a month, and later 
twice a mouth. 

The experiment was discoutinued December 19, 1897, when the 
animals in the different grouxis had received the following quantities 
of tuberculin per head : Grouxi 1, 128.5 gm.in 130 injections; groux) ^7-0.5 
gm. in 41 injections; groax) 3, 8 gm. in 10 injections. Group 1 ffiiled to 
give a reaction after the fifth examination, while in the case of the 
animals in the other two groups no reaction was obtained after the 
first examinations. In the author’s experiments, common tuberculin 
was not found to possess any theraxieiitic xiroperties.^ — E. w. woLh. 

The serum treatment of swine plague and hog cholera, E. A. 
DE .SeHWEiNiTZ ( U. S. Dept A gr.^ Btireau of Afiinui I Tmlmfrij Bui ^3^ 
pp'. lS ). — Several years ago the author isolated 2 albuminoid substances 
anciseveral amiiiS' which , .would produce Immunity against hog cholera 
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aiitl swine plague when injected into hogs. In experiments which were 
tried with these substances about 50 per cent of the treated animals' 
lived. This Avas not considered entirely satisfactory,* and later the 
author isolated certain enzyms or soluble ferments. These were much 
more ehectb'e in producing immunity, and serum from animals which 
had been rendered immune by these enzyms could in turn be used for 
iiiimunizing other animals. It was found that hogs could be imioiinized 
by long continued injection of the ordinary intestinal bacillus [B. eoli 
communis). With serum from one animal other animals may be ren- 
dered immune, but in order that the antitoxic substances may be con- 
tinually found ill the blood serum it is necessary to give the animal 
continued injections of the cell contents or products of the germ. 

Extended field experiments were tried in Page County, Iowa. The 
seniiu for the work was prepared from cattle, horses, mules, and 
donkeys, but, as the author remarks, ^'•'experiments had shown that 
the serum prepared for the i>urj)ose of curing hog cholera was useful 
ill protecting or curing small exj>erimental animals from hog cholera 
only, and that serum prepared for the purposes of curing swine plague 
was useful in protecting from swine plague only*'’ In consequence of 
this fact the author prepared a mixed serum for curing hog cholera and 
swine ]>lagiie> This Avas especially^ advisable since it is difficult to dis- 
tinguish in the field between hog cholera and swine plague. 

The (piaiitity of the serum used for pigs weighing from 40 to 60 lbs. 
was 10 cc. Out of 19G animals treated with the mixed serum, 161 
Avere saved, or about 82 per cent. In the herds which were not treated 
only 15 per cent recovered. In 1898 further work Avas done along the 
same lines. Thirty- five herds, containing 1,727 animals, were treated; 
403 died, which wms a loss of 23.16 per cent. The number of animals 
in check herds Avas 3,197 ; only 600 of these survived, or 81.24 pier cent 
was lost. ' 

The Bureau of Animal Industry^ is enabled to produce tins serum at 
a cost of about 15 cts. per dose, but only in limited quantities for the 
present. In order to pmevent the carrying of the contagion from one 
herd of swine to another, careful disinfection of the premises is recom- 
mended, as Aveli as of the farmer’s boots, clothing, wagons, etc. 

On tile importance of the lymphatic system for the modern doctrine of 
infectioii and immunity, L. Manfredi (Arclh Paih. Amt. u. Fhydol. [ Virchomjf W5 
(JS99),Ko. '^,fp,3^'5-S78).—JlBCor(lii'ii number of experiments with toxins and con- 
elndes that the lymphatic glands have the power of attennatingv the virus of infec- 
tions diseases. 

Influence of the lymphatic glands in the , pi'oduction of immunity against 
infections diseases, L. Maxfredi and P. Viola (Ztsclir. Hyg. ii. InfectionsJcranlc.^ SO 
.(1899)., No. ly'pp, 64-94 ). — The lymphatic glands, possess a natural ■ resisting; power 
against the virus of most infectious diseases,: and they help materially to b,ring ,al)o'at 
immunity against these diseases.' ' 

Contnbntions to the 'question of the speciflc action of immunizing ' serum, 
0. Maxx (Arch. Hyg., S4 (1899)^ No. 3, pp^ 179-191 ). — Concludes that agglutination 
and immohilization of bacteria does not re vent tbeir growth- 
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The importation and exportation of live stock, D. Behniee (Her. .FaciilL Agrou. 

1 / Tti. La Flaia, ISQS, Xo. p2).o:?-7o ), — Contains varioas and detailed sugg*estions on 
Cjiiarautine laws. , Recommends the tlioroiigli inspection of export a nd import animals 
and the use of taherculin and mallein. 

The histological alterations in cases of poison' by riciiij G. Cpxz {Arck. Mid. 
Exper, et AnaL Paik., Paris, l.ser., 11 MS9&),Xo.-2, pp,228~2do,p\s.2 ). — Giiinea pigs 
were the subjects experimented upon. Ricin was giren by means of hypodermic 
injections. Autopsies were made a few hours after death, and detailed descriptions 
are given of the microscopic effects upon all tissues. 

On the role of leucocytes in poisoning by a soluble arsenical coinpoiiiid, 
Besredka (Ann. hist. Fasteur, 13 (1899), Xo. 3,pp. 209-224).— An increase in the num- 
ber of leucocytes after injection of the poison indicates a resistance on the part of 
the organism to the poison and a probable recovery, A decrease in the leucocytes 
indicates the -opposite condition. Arsenious acid was the poison used and the experi- 
ments were on rabbits and guinea pigs. 

Some interesting cases observed in the inspection of meat in Stockholm, 
G. Kjerrulf and S. Nystedt (Svensk Vef. Tidskr., 4 (1899), Xo. 3, pp. 109-112). — 
Records the finding of measles (Cysticerciis tarandi) in the meat of Teiiideer, and a 
Selminfhlasis nodularis in tlie intestines and peritoneum of cattle wliicli was pro- 
duced by the young of (Esopliagostoma infiatunu 

A preliminary note upon certain organisms isolated from cancer and their 
pathogenic effects upon animals, H. G. Plimmer (Proe. Poy. Soe. ILondon'j, €4 
(1899), Ah. 411, pp, 431-436).— Tho, author experimentally produced malignant tumors 
in rabbits and guinea pigs by an organism isolated from cancer in man. 

Clinical study of vertigo, G. Chenier (Rev. Vet. Toidoitse, 24 (1899), Xo. 5, pp. 
277-285). — Reports clinical observations on this disease in horses and in man. 

Investigations on the ciliated infusoria which occur in the stomach of rumi- 
nant animals, A. Guenther (Ztschr. Wiss, Zool., 65 (1899), Xo. 4, pp. 529-572, 
pis. 2)f — Varioas species of infusoria are carried into the stomach of sheep, cattle, 
and goats on hay and in water. The hay can be sterilized with boiling water. The 
physiological effect of the presence in the stomach of great numbers of these infu- 
soria is not yet determined. 

Is the presence of smut spores on fodder injurious? G. Sta.es (Tljdschr. 
Plantemiekten, 4 (1898), X'o. 4, pp. 116-128).— Compiled information is given from 
various sources, from which it is concluded that smuts are not injurious to animals 
as a rule. 

The stock owners’ indebtedness to the microscope, C. J. Pound (Queensland 
Agr. Jour., 4 (1899), Xo. 3, pp. 202-216). — Gives a general account of the progress of 
our knowledge on the diseases anthrax, tetanus, actinomycosis, and tuberculosis. 

The pathological-anatomical changes in the organs of animals after infection 
with the bacillus of the black plague of man, F. V. Ivaraulof {Bel. Mem. Kazan 
Inst., 16 (1899), Xo. 2, pp. 92-108). — The author calls attention to the' striking 
similarity between the bubonic plague of man and the rinderpest of cattle. Experi- 
mental tests w^ere made in inoculating rats, mice, pigs, cattle, dogs, cats, horses, 
and birds with the bacillus of the black death of man. The materials for the inocu- 
lation Avere the following : The black death bacillas in pure cultures, small pieces 
of Auxrious organs of subjects which died of the black plague, and dust collected 
from houses in which the black plague had existed. 

The cattle plague and bubonic plague with investigations of Dr. Koch, 
Critzman (Ann. Syg. [Paris], 41 (1899), Jan., pp. 29-$9). — Records experiments'Tn 
immunizing cattle and two species of monkeys. The antipest; serum is' shown,; to 
have' curative as well as immunizing value. . The immunity lasts from '3:.to:5 :months. 

Serum treatment for rinderpest, D. Hutcheon ( Vetermarlmi,' 72',il89J},'Xo^ 856, 
_pp. -260-269) . — Records a series of experiments' in- combating Tinderpest diiringwhich 
' de,fibrinated sterilized salted blood from immunized animals and regularly prepared 
serum were' used. ' 

. ,,220'94— No. 1— 7,; ' 
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Cattle tuberculosis, T. M. Legge and PI. Sessio^^s (London, 1S9S, j)^. 78). 

The liereditary transmission of tuberoulosiSy E. N. Y Balbuena (Vet. Espafu, 
Madrid, 48 (1899), Xo. 14SS, pp. SS-37 ). — The "writer believes he has evidence of hered- 
itary traiisiiiission of tnbereiilosis, and maintains that all diseases wliicli are cliarac- 
terized by iiiorphological and dynamic changes of any part of the organism may be 
iiilierited. 

Tubercular disease in dairy herds, G. S. Thompson (Jour. Agr. and Ind., South 
Jiisfralki. 8 (1399), Xo. 7, pp. 360-583), — Gives a general history of our knowledge of 
tuberculosis and advises thorough testing of all dairy cattle with tuberculin. , 

Researches on the histogenesis of the tubercle and the curative action of 
tiiberciillii, A. Brobex (Arch. Med. Ejper. et Anal. Path., Paris, 1. ser., 11 (1899), No. 
1, pp. 1-53, pis. 4). — Tuberculin increases the natural power of resistance of the 
organism in its struggle against the bacillus and is not to be considered a new 
specific force which is not present in the organism. 

Tuberculosis, J. X. Brittijebaxk {Agr. Students- Gaz., n. ser., 9 (IS-BS), Xo. 3, 
pp. 69-74). — Gives general recommendations concerning the use of tuberculin. 

Hew contributions on the subject of the value of tuberculin as a diagnostic 
agent for tuberculosis, I). Tax Der Slui.ts ( Tijdschr, Vmxrisenljk. en Veeieeli, 86 
(1898), Xo, 1, j)p. — Gives clinical records of a large number of tuberculin 

tests. 

Results of the application of the tuberculin test to Her Majesty’s dairy 
cows at Windsor, J, McFadyeax ( Jour. Comp. Path, and Therap., 18 (1899), pt. 1, 
2 }p. 5f)-o6). — Cxives the temperature record of 40 cows under the tuberculin test, 

Investigation.s for determining the value of ordinary tuberculin, W. DOnits 
(.KUn. Jahrh., 7 (1S9S), Xo. 8, pp. 835-834). — By using a large series of guinea pigs it 
is possible to deterniioe the value of a given tuberculin by the minimal fatal dose 
and to compare the strength of different tuberculins. The author criticises the 
ordinary methods of deterniming the strength of different tuberculins. 

Anthrax (Jour. IM. Agr. ILondon], 5,Xo. 4, j)}). 455-458). — Recommends the thor- 
ough destruction of the carcasses of all animals which have died of anthras. 

The influence of lecithin and organic bodies containing lecithin (yolk of egg 
and brain) on the biology of the splenic fever bacillus, W. Taranuchix (Eussk. 
Arch. Pathol., Klin. Med. i Pact., 6 (1898), Xo. 1), 

New investigations on malaria, Texas fever, and the tsetse fly disease, G. H. F. 
Nuttall (,ffyg. EimdscJiau, 8 il89S), Xo.88,]}p^ 1084-110$). 

A case of ergotism, M. Robin {Piec. Med. Vet., Paris, 8, ser., 6 (1899), Xo. oppp. 149- 
157).— Gangrene of the extremities began to show in this case on the fourteenth day. 
Treatment was entirely unsuccessful. 

Hygiene of domestic animals, lA. Qi£.onGTMJonr. Agr, Prat,, 1 (1899), Xo.l7,pp. 
608-G05). — Giv^es an account of the poisoning of cattle with rape-seed cakes, and 
multiple gangrene in a cow caused by eating ergotixed rye. 

: Experiments on immunity to foot and mouth disease, Siegei. (Dent. Med. 
Wchmchf., 84 (1898), Xos. 47, pp. 749, 750: 48, pp. 766-768). 

Investigations on the destruction of the contagion of foot and mouth disease 
in manure, Hecker (Berlin. Tierdrztl. Welnischr., 1899, Jan. 5, pp. 6, 7}.— Infected 
manure may l>e sterilized by covering with non infected borse manure for 8 days to 
the depth of one-third to one-half meter. 

On typical and so-called contagious abortion, M. Strebel (Schweiz. Arch. Tierh., 
40 (189$), Xo. 5, pp. 803-815). ' ■ ■ 

Laryngeal syxiganiiis of cattle, M, A-ILvillet (C omph Bend. Soc. Biol, Paris, 10. 
ser,, € (1899), Ah. S, j)j?. 174-176).. — Describes as new under the name Sgngamns 
largngem, a symgamus found in the larynx of domestic cattle. ' 

. Aphthous fever and methods for preventing the same, F., Mbrcier (La ficrre 
apMheuse ci les mesures aprend-re j^our eriier la eoniagion. Beaumh, 1898, pp. 18').— 
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Describes tlie disease and gives an account of liovr contagion may be carried witli 
suggestions as to prevention. 

Trembling, or peiiplieral enzootic neuritis of sheep, C. Besxoit (Ilei;. Tet, 
Toulouse^ '24 i lS99), So. j?p. 265-277), — Gives the history of our knoiviedge of this 
disease together "vcith the diagnosis and an account of the symptoms. 

The diseases of horses— their pathology, diagnosis, and treatment, H. Dalziel 
{London^ 1S9S, j)j). 102), — A dictionary of equine materia medica is added. 

On the treatment of Morbus maculosus of horses with Argentum crede, 
P. Meissner { Berlin. TierarziL WchnscJir., 1899, Mar. 16, pp. Ido- fdd).— Intravenous 
injections of 0.5 gm. Argentum credd are recommended for the disease. 

Diseases of the pig, 0. Hilereich (Das EranJce Scliwein. Xeiidamm, 1S9S, 2. ed., 
j)p. 90, pL 1, figs. 25). — The symiitoms and treatment of diseases of swine are given, 
as well as information on judging the flesh of diseased pigs. 

Experimental investigations on hog cholera and swine plague, Karlinski 
(Ztschr, Mijg. u. InfeMionslranl^., 28 (JS98),Xo. 3; abs. m CenfbL Bali, n. Bar., l.AU., 
25 {1899), Xo. 1, pp. 26-29).— A number of experiments with pigs and other animals 
are reported. 

On vaccination against swine plague and the cure of this disease by serum, 
O. SCHREIBER (Berlhi. Tierdrzil. Jfelinscltr., 1899, Mar. 9, pp. 119). — The author has 
used a serum which iviil cure both swine plague and hog cholera and will also pro- 
duce Immunity to either disease. 

Concerninga iionmotile hog-cholera bacillus, Theobalu Smith (Centld. .Bali. ii. 
Par., 1. Abt., 25 (189$), Xo. 7, pp. 241-244). — Gives the api)earance8 and behavior of 
this bacillus on different culture media. 

Combating chicken cholera, P. Willach (Dent. Tierdrzil. irelmschr., 7 (1899), 
Xo. 14 f pip. I25-12S). — By thorough disinfection of the premises and by giving of 
lysol internally, an outbreak of chicken cholera was entirely checked. 
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Irrigation in Mesilla Valley, Hew Mexico, F. 0. Barker ( Water 
and Irrig. Fapers, TJ. 8. Geol, 8'urcey.f Xo. lOj 51^ ])ls. 11^ 
figs. 5). — Tills bulletin discusses tlie locatioii, liistoiy, and climate of 
this valley and the methods of irrigation and eiiltivation in coiimion 
use. 

Mesilla Talley lies on both sides of the Eio Grande, and extends from 
Fort Seklen on the north to within 3 miles of El Paso, Texas, on the 
south-about 55 miles. For the greater part of its length it. is from 5 
to 7 miles wide. Along its entire course it is bounded on the east 
and west by lofty rangeSy the highest of which — the Organ Mountains, 
distant some 12 miles to the east of the valley — rise to a height of 8,000 
ft, above sea level, or 4,000 ft. above the agricultural lands along the 
river.” 

The main source of water supply is of course the Eio Grande, the 
characteristics of which are described in some detail. It is liable to 
become dry after July 1, thus emphasizing the need of storage reser- 
Yoirs.' Several such reservoirs have been projected, but 'not" yet 'built. 
The water of the Eio Grande carries a large amount of sediment, which 
is of , high fertilizing value, ^ but renders furrow, irrigation very uiisat- 


INew Mexico Sta. Bui. 12 (E, S. R., 5, p. 1002). 
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isfactorj by silting: up tlie bottoms and sides of tlie furrows and tlms 
retarding tlie percolation, of tlie water. 

The methods of agriculture 'by irrigation as practiced in this valley 
are believed to be^ by the author, the oldest that exist in the United 
States, being largely an inheritance from the Mexicans, who learned 
tliern from the Spaniards. 

^^Tlie irrigatuig canals or ditclies iu tlie Mesilla Valley, of wliicli tliere are S, are 

are termed ^communal ditches p that is, they were built and are owned, kejit 
in repair, and regulated by the members of the community who hold lands under 
them. ... No scientific method of apportioning the ^Yate^, either by measure- 
ment or by time, has been adopted. . . . "When water is abundant, everyone 
helps himself whenever he needs it ; and should it be scarce, as is sometimes the case, 
the mayordomos arrange to let each farmer have what appears to them a fair share, 
that share being fished rather hy the needs of the individual than by his share of 
interest in the ditchd' 

Flooding in checks is the method most commonly used, the furrow 
system frequently proving unsatisfactory, for the reasons stated above. 

Pumping water for irrigation has been resorted to in but few cases 
in the valley, although abundant water can be obtained almost every- 
where at depths varying from 14 to 85 ft., this depth depending upon 
the height of the land above the level of the river bed.’’ 

The use of barnyard manure has been found very beneficial — in fact, 
indispensable, especially for vegetables. The benefit from the manure 
is ascribed to its physical efieet and biological action, 

^^The methods of irrigation and cultivation in common use by the 
natives of the valley are discussed with a considerable degree of 
detail.’^ 

Irrigation systems in Texas, W. F. Hutson [Water Supj^ly cmd 
Irrig. FajyerHj U, S. GeoL Survey^ No, IS^ pp, 68,, pis, tO^figs, 12), — This' 
paper is based upon field work carried on during May and June, 1897. 

■ ' It includes an introduction by F. H. Newell; general statements regard-': 
ing the retardation of development, use of water, distribution of rainfall, 
and climatic and geographic divisions,, and descriptionvS of iiTigation 
works and projects of the eastern Gulf coast region, central Texas, San 
. Antonio and vicinity, Nueces Eiver and lower Eio Grande, Llano Esta- 
cado,' Pecos Yalley, and Trans-Pecos Texas. 

Til© variety of geologic and climatic conditions and the mixed population in 
Texas Tave given rise .to many methods of .praeticCj, so that there maybe foiind 
representatives of nearly every system of irrigation occurring, in the United. States. 

■ Every degree of excellence inay.be’ noted,^ from that of modern machinery for rais- 
ing water down to the most primitive devices, for supplying it' to the' field.' In the 
.arid and semiarid portions of the. State the methods of the .early Spanish .settlers 
are employed. Most of the cultivation is done hy 'Mexican laborers or .tenants, who 
cling to the. old systems. Thus, on most of the'ditchea the diatrihution of the water 
is by 'the Spanish .method' of days and hours., each, holder of a water right having the 
use of the ditch in his turn y’ 

more important facts relating to irrigation in Texas are summa- 
|i|iilf^;1n:tb6 following table: ■ 
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Comjjarison' c^f capacity and cost of rarlmis sffstems of u'aier supply in Texas. 
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1.00 


.50 
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a Combined -water power and irrigation, 
ft With reservoir. 
e Approximate. 

d Operating cost, $7 a dav of 12 hours. 
e Can water 5 acres per day. 


/Operating cost, $3 per day of 11 hour.s. 
(f Water rights held at $15. 
h Costs 12i cts. per hour to operate. 

{ PuiniJS into reservoir. 
j Operating exj^enses, $4.25 per day. 


Water rights of the Missouri River and its tribntaries, E. 
Mead, J. E. Field, auci J. M. Wilsoi^ (T. S, Dept. Agr.^ Office of 
Dxperimeni Stations Bui, 58^ pp. SO.^ ph, figs, if ).— This is the first of 
a series of bulletins to be prepared in accordance with the provisions 
of the clause in the approx)riation act for this Department for the cur- 
rent fiscal year authorizing the collection ^^froin agricultural colleges, 
agricultural experiment stations, and other sources, including the 
employment of practical agents, of valuable information and data on 
the subject of irrigation, and publishing the same in bulletin form.” 
After consultation with exi)eriment station officers and irrigatioii' 
•engineers in the region S]>ecially interested in , the subject , of irrigation, 
it was decided that the investigations provided for by the above act 
.should, for the present, beconfined to two ■ general lines;, (1) The col- 
lation and publication, of, information ■regarding, the daws;, and institu- 
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tioiis of tlie irrigated region in tlieir relation to agriculture, and (2) 
tiie publication of available information regarding the use of irrigation 
waters in agriciiitiire as shown by actual experience of farmers and by 
experimental iiiTestigatioiis, and the encouragement of further investi- 
gations in this line by the experiment stations. In accordance with 
this plan^ the first biilietiii discusses the laws which control the diver- 
sion and use for irrigation of the waters of the Missouri Eiver and its 
tributaries, explaining the methods by which users establish and 
enforce their rights to a common supply, and iioiiiting out the legal 
and physical complications which conflicting or im^ierfect State laws 
have created. The vast extent of the irrigated region and the peculiar 
problems presented by difterent large areas made it imadvisable to 
attempt to cover the whole field in' a single bulletin. It was deemed 
preferable for this first bulletin to select a single region covering por- 
tions of several States in which there was in general sufficient likeness 
in the agricultural conditions as affected by irrigation to render it pos- 
sible to make a clear and definite statement of the problems of water 
rights and of the directions in which improved legislation is recpiired* 

The area embraced in the discussion includes Colorado, Kansas, 
Montana, Nebraska, Korth Dakota, South Dakota, Wyoming, and the 
Northwest Territories of Canada. The bulletin discusses principles 
and explains the methods of procedure which farmers must follow in 
the different States in making and recording water right filings. 

Abstract of laws for acquiring titles to water from the Mis- 
souri River and its tributaries, with the legal forms in use, E» 
Mead (Cb S. Deft d//r., 0;ffice of Experiment Sfatmis B%il, 60j pp, 77 ). — 
This bulletin, the nature of which is explained in its title, is supplemen- 
tary to Bulletin No. 58' of this Office (see above), and with it forms a 
manual of instruction regarding the methods of procedure in accpiiring 
water rights in the Missouri Eiver watershed. 

Draft of farm implements, 'M. W. Fulton {Michigan Sta.Btil. 165 y 
pp. 97-100 ). — The tests here reported were of wagons, subsoilers, har- 
rows, and mowers. The draft wa's determined by means of a self- 
recording dynamometer. 

Comparative tests' were made of broad (4 in.) and narrow (1| in.) 
tires on different kinds of roads. ^^The results all favor to a very 
marked degree the wide tires. ' While upon a gravel road, hard, 
smooth, and well packed, the difference in draft is but 6.62 per cent, 
using a narrow tire as a basis, upon sod or raw ground, the difference 
is so marked as to be decisive2^ ' On sod the draft was 23.35 per cent 
in favor of wide tires j on corn stubble, 32.83 per cent. These tests 
were all made with wagons carrying a load of 4,500 lbs. , A comparison 
was made of the draft of a wagon with the load equally distributed on 
^ all four wheels and' with' the load placed over one, axle. - The results 
seem to show that where the road ’is firm: 'and, smooth it is immaterial 
whether the, load is evenly distributed over the 4 wheels or not, but 
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wliere tbe ground, is soft the draft is increased if the weight is very 
largely upon the front or the hind wheels/’ In trials of liitching 
the horses to the whiffletrees in the ordinary manner anil to the 
end of the tongiiey the result showed no marked difference in draft 
which could be attributed to the difference in point or method of 
attachineiit. Eemoving the grease from the skeins and boxes of the 
wheels and adding a little grit increased the draft of a wagon 22*34 
per cent. 

Late in the fall of 1896 a test was made of the draft of two forms of suhsoil plows. 
In one case the loosening of the subsoil was accomplished hy forcing through it a 
flat toi!gue-shaj)ecI piece of steel. In the other curved teeth stir up the subsoil. 
Three teeth were nsedj each approximately an inch in width, and so curved as to dig 
to a considerable depth below the bottom of the furrow left by tbe ordinary plow. 
Subsoiler No. 1 was i)roYided with a wheel which maintained a uniform depth. No. 2 
with the curved teeth had no appliance for regulating the depth, and in practice it 
was found impossible to keep it from gouging in deep in the softer places and niii- 
niiig somewhat shallower than desired in others. 

‘■'The average draft on 4 trials of each subsoiler at an average depth of 10 in. 
below the bottom of the furrow left by the ordinary plow was for No. 1 504 lbs. 
and for No. 2 606 lbs.’’ 

In comparative tests of a floating spring-tooth harrow having 15 
teeth and a riding spring-tooth harrow with 17 teeth, the following 
results were obtained on freshly plowed sandy loam, harrowed to a 
depth of 3 in.: With the driver riding the draft of the wheel har- 
row was 513 lbs. 5 with the driver walking the draft was 346 lbs. The 
draft of the floating harrow, under the same conditions, was 402 lbs. 
On an iinplowed compact loam, harrowing to a depth of 4 in., the 
average draft of the wheel harrow was 570 lbs. with the driver riding 
and 513 lbs. with the driver walking. Fnder the same conditions the 
average draft of the floating harrow was 60S lbs. The harrows were 
about 5 ft. 9 ill. wide. 

In comparative trials of two 5-foot cut mowers, on a field of clover 
and timothy, yielding about 2 tons fier acre, the average draft wms 244 
and 246 lbs. 

Notes on irrigation, E. C. Chilcott and R. S, Roe (Soutili iJalcota ^Sta, Bnl. 61 ^ 
pp,29-Slf 2)1. 1 ). — These notes describe the method of irrigation practiced in eoiiuee- 
tion %vitli growing forage and garden crops in the James River A’’ alley in 1898 (E. B. 
R., 10; p. 629). General directions for irrigating are given. 

. Trials of farm machinery at Ultima Agricnlturai College,* H. J uhlixt Daxnfelt 
{Tidslr. Lmidtman, 19 {ISBS), Nos. 47,2}2),S37-S43 ; 4S, 2)2),S€0-S6S ; 49, 2}p. 373-379; 31, 
pp, 930-933 ; 53, pp. 934-938 ; 30 {1899), Ko. 1, pp.GS). — Trials of mowing machines/ 
horse rakes, and potato diggers. No details are given of the trials. — f, w. woll. 

The steam plow in Finland, C. J. Myrstex and J. JernstkOm {Biei, 19' {18BS), 
No. 11, pp- 355-373). 

Report of trials of refrigerating machines, September, ' 1898,, E. P. Bohnesek 
iTidssIcr. Landokon, 1899, Iso. 3, pp. Trials ■■ with, carbonic-ficid, ainmoiiia;, 

and 'sulphurous-acid machines. Tbo first kind proved the most' 'efficient/ and' the 
ammonia iiiacdiiiie next.— F. w. WOLL. ' 
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STATISTICS— MISCEILA¥EOUS. 

Organization lists of the agricultural colleges and experiment stations in the 
IJiiited States, with a list of agricultural experiment stations in foreign coun- 
tries ( r. ‘S'. Dept. Af/r.j Office of ExpeHment Stations Bnl. 59, 115). — This huiletin 
eontains the organization list of agricultural colleges and experiment stations in 
the United States^ a subject list of publications of the experiment stations received 
l)y the Office during 1898, the Federal legislation relating to the colleges and stations, 
the rulings of the Post-Office, Treasury, and Agricultural Departments as to the 
construction of the act of Congress of March 2, 1887, establishing the stations,- and 
a list of agricultural experiment stations and kindred institutions in foreign coun- 
tries compiled from various sources. 

. A report on the work and expenditures of the agricultural experiment sta- 
tions for the year ended June 30, 1898, A. C. Teue ( U. S. Eejjf. Agr., Office of 
Experiment SieiUons But 61, pp, 113, pis, 14), — This includes a critical review of the 
conduct and general management of the stations, with brief abstracts of all station 
publications received during tbe fiscal year ending June 30, 1898; and general sta- 
tistics relative to organization, jinblications, principal lines of work, revenue, 
expenditures, etc. 

Tenth Annual Report of Michigan Station, 1897 {Michigan Sta, Rpt. 1897, pp, 
79-397"). — This includes a financial statement for the fiscal year ending June 30, 1897, 
a report by the director, departmental reports, parts of which are noted elsewhere, 
and reprints of Bulletins 135-144 of the station on the following subjects: Fertilizer 
analyses (E. S. R., 8, p.584), fattening lambs (E. S. R., 8, p. 1008), feeding corn smut 
to dairy cows (E. S. R., 8, p. 1007), pig feeding (E. S. R., 8, p. 1011), bacteria (E. S. R., 
9, p. 121), roplness in milk (E. S. R., 9, p. 183), forage crops and wheat (E. S. R., 9, p. 
131), small fruit trials at the college (E. S. R., 9, p. 354), fruit tests at South Haven 
(E. S. R., 9, p. 353), and vegetables old and new (E. S. E., 9, p. 350). 

A second report to Congress on agriculture in Alaska ( U, S, Dept. Agr., Office 
of Experiment Siatmw Bid. 62, pp. 51, jds, 11, figs, 2). — This contains a review by the 
director of the progress made in investigating the agricultural capabilities of 
Alaska during 1898, and reports on agrieultural investigations (p, 42), botanical 
survey (p, 28), and climate (p. 31); 

Third report of committee on methods of teaching agriculture ( U. S. Dept, 
Agt\, Office of Exj^erlment Stations Circ, S9, pp, 7), — This report, submitted to tbe 
Association of American Agricultural Colleges and Experiment Stations at Wash- 
ington, D» C., November 15, 1898, gives a syllabus for a course of instruction in 
agronomy (plant production). 

Iiand- grant and other colleges and the national defense, C. W. Dabney ( U. S, 
Dept. Agr., Office of Expei'inient Stations Circ. 40, pp. 15). — An address delivered before 
the Association of American Agricultural Colleges and Experiment Stations at Wash- 
ington, D. C., November 15, 1898 (E. S. R., 10, p. 706). 

Report of the Ministry of Agriculture and Imperial Domains for the 'fourth 
year of its existence, ending March 30, 1898 {St. Petershurg, lS9S,pp. SOO). 

" Report of the agricultural experiment station Zapolye, *’ Petersburg Govern- 
ment, Loozhski district, 1897, J. J. Soehotski (St, Petershurg, 1898, pp, 82), 

Contribution to the study of the natural and scientific principles of agricul- 
ture'iii the forest and steppe region of European Russia, P. Baranov {St Peters- 
burg, lS9S,pt l,pp. IVA^XV-^tlS; rev, in SelsJc, Khoz. i Lijesov., 191 {1898), I)eG,,pp; 713,, 
714 ). . . 

Primitive agriculture in Finland during . historic times, 0. GrotenfelT' (Bet 
primitive Jordh'uheis Metoder i Finland under den hlsiorls'ka Tiden. SeMngfors, ' 1899,,' 
'pp. 444 , ill). ^ ■ ■ 
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Florida Station. — The new board of control appointed by the goYemor'on May 
18 is constituted as follows: President, E. A. Foster, of Gainesvilie; Tiee-presicleiit, 
0, W. 'Wilson, of Jacksonville; secretary, F. E. Harris, of Ocala; E. D. Biggs, of 
Pensacola; , C, A. Carson, of Kissimmee, and J. D. Calloway and L. Harrison, of Lake 
City. 

Maine Station.— Horace L. White has resigned his position as assistant chemist 
of the station, and E. R. Mansfield has been apiiointed in his stead. 

Maryland Station.— At the recent meeting of the board of trustees, held Jimeh, 
provision was' made for assistants in chemistry and horticulture. The college farm 
was united with the station farm, to be run under the direction of the station. It 
wnis decided to alumdon all investigations in veterinary science, the veterinarian 
confining his work to the general oversight of the health of the animals on the farm 
and acting in the capacity of consulting expert. An appropriation wuis made for 
coiitmuing the work in connection with irrigation experiments. 

Michigan College and Station.— By a recent action of the board the director 
of the station is relieved from all teaching in the college except in the special courses 
in the winter. He is made superintendent of institutes and extension lecturer. 
Greater emphasis is to be laid on experimental work and there is to be a clearer line 
of deparcatlon between the station and college* H. W. Mnmford has been advanced 
to the full professorsbip of agriculture. L. R. Taft will have an assistant professor 
of horticulture and will devote a larger part of his time to the experimental work 
in his department. 

Missouri College and Station. — Walter Williams has been appointed a member 
of the governing board of the station, rice G. B. Rollins, retired. The legislature 
recently enacted a law taxing collateral inheritances 5 per cent for university 
endowment, wkich it is believed will in time yield a handsome endowment. Appro- 
.priations aggregating $142,700 Avere also made, including $95,000 for maintenance, 
$25,000 for laboratories and libraries, $ 1,200 for student labor, and $10,000 to be 
added to a private donation from W. L. Parker, of Columlfia, for the building of a 
$25,000 hospital. The legislature also established the chairs of areliiteeture in the 
agricultural college, anatomy in the medical school, and domestic economy in the 
agricultural college. The first two chairs will he filled this summer and the last in 
the autiiniu of 1900. The faculty of the agricultural college lately decided to offer 
the degree of Bachelor of Science in agriculture to all students doing one year’s 
work in sciences allied to agriculture in addition to securing the regular degree of 
Bachelor of Agriculture, heretofore offered. This gives those, who desire it a degree 
of higher standing, entitling students to do work for the iMaster’s degree anywhere 
in the country. Tlie college is offering this summer a school in agriculture and 
horticulture for teachers of Missouri, lasting six weeks — from July 15 to August 26 — 
covering the elements of these sciences as they may he taught in the public schools. 
The State Superintendent of Education of Missouri not only accepts grades made 
here, but has also placed the study of the elements of agriculture in the list of 
subjects to be taught in the county institutes for teachers throughout the State, 

Oklahoma College and Station. — G. E, Morrow, president, director, and agri- 
culturist; Henry £. Olaisier, vice-director and horticulturist, and J. H, Bone, asso- 
ciate agriculturist in the college and station, retired from their w'ork June HO. A, 0.. 
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Scott, professor of Eaglisli aiul literature in tlie college, lias l>een elected president, 
and John Fields, assoeitite chemist of the college and station, has heen made director 
and clieiiiist of the station. G. L, Holter, chemist of the college and station, will 
devote his time exclnsiTely to the college work, 

Tex:s’ESSe,e Station. — R. L, Watts, horticnlnirist of the station, has been mad© 
secTetary, and A. M, Boiile, formerly assistant professor of agriculture in the Agri- 
ciiltiiral a,iKl Mechanical College of Texas, has heeu appointed agriculturist of the 
station. . ■ 

Texas CollecyE' and Station.— B y a recent action, of the legislature this college 
Is to jiaxe eight members of the board instead of six, the members being elected for 
terms' of 6 years, two retiring' at the same time. An appropriation of $31,000 was 
made for the erection and equipment of an agricultiiral-horticiiltural biiilding, to 
be commenced at once. Among other things, a new dormitory' to cost $24^000'' and 
a sewage system costing $5,000 were provided for. 

A State Experbient Station in Utah.— T he last session of the legislature 
passed an act creating a State experiment station and appropriating $6,000 to start,' 
the work. This station is located in AVashingiou County and is placed, under, the 
control of the State board of horticulture. It is supported' entirely by State funds 
and has no connection with the agricultural experiment station at Logan, Utah. 

Verm:ont, Station. — W. A. Orton,' assistant botanist, has severed his connection 
with the station to 'accept a position in the Division of Vegetable Physiology and 
Pathology of this. Department.' 

Aoricultueal Experiment Stations in Japan.— A brief account of the organi- 
zation and work of agTicolturai experiments in Japan w~as given in E. S. R., 10, p, 
101. A recent communication from S. Kikkawa, director of the San-in Experiment 
Station, gives some additional information regarding the development of these 
institutions. There are now in the Empire of Japan 10 experiment stations under 
Government control, besides 19 branch stations the chief work of which. is to teach 
formers the application of the results obtained by the higher experiment stations. 
As rice is the most important crop of the country, the experiments and investigations 
of the stations are naturally devoted chieliy to that plant. Each station, however, 
has certain other lines of work peculiar to itself. Thus among the crops to which 
the San-in : Station pays";' particular attention is one known locally aS' umakoyashi'' 
(M&Meag&^imiUeuU This plant has' been .selected, for. experiment ' "'hy the San-in' 
''Station 'because 'its', cultivation' and' utilization' as a green ■ manure,,' is a, m,atter of 
special impp'rtanee 'in'.The 'district in which 'the station is located, ' Analyses mad© 
by, this station show’ .the. .plant to , contain 0.78 'iier cent, of nitrogen, comparing 
favorably this resp'Oct" with 'clovers' and 'Other leguminous 'plants. , 

'■'O''-'' , ' ■ ■ ■ , , 
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Brief mention lias been made of tlie, estabiisliinent by the Britisli 
Cxovemment of an Imperial Department of Agricultiire for tlie West 
Indies, witla Dr. Daniel Morris, formerly assistant director of tlie Eoyal 
Gardens at Kew, as commissioner. The first number of the 
Indian Bulletin^ the official organ of the new department of agTiciil- 
tiire, just received, gives the history of the movement and an account 
of the department, its purposes, aims, etc. The experimental and edu- 
cational work which it is instituting, its field of operation, and the 
problems presented to it, make the new department worthy of more 
extended notice than our previous information permitted. 

It will be remembered that the extreme depression of the sugar 
industry in the West Indian Colonies, whicli caused many sugar plan- 
tations to be abandoned and threateiied others, led the British Govern- 
ment to appoint a West Indian Eoyal Commission in December, 1896, 
to investigate the condition of the islands and suggest measures for 
relief. The report of the Royal Commission pointed out the causes of 
the ^^critical’’ condition, and emiffiatized the need of improving and 
cheapening sugar production by the introduction and improvement of 
varieties of cane, better methods of culture, and the prevention of 
excessive losses in the manufacture of sugar in some cases by using 
more efficient machinery. It also strongly recommended the introduc- 
tion of other farm industries where x)ossible, and the teaching of agri- 
culture in different classes of institutions. The commission commended 
the work of the botanic stations already established in a number of the 
islands, and recommended that they be enlarged and extended and 
X)laced under a central department of agriculture, which was to be 
charged with the promotion of the agricultural interests of the colonies 
in general. 

The recommendations of the commission in this and other matters 
have been adopted and carried into effect. The British Government 
approx)riated £4,500 for the new department for the first year, and it is 
estimated that in future an annual grant of £17,500 will he required to 
carry out the recommendations of the commission as adoi>ted. ‘bThe 
cost of the dei)artment for a |>eriod of ten years will be jmovided from. 
Imperial funds, and grants will, also he.-made in aid of the public I'eve- 
niies of Trinidad and Tobago '(for the benefit, of the latter islands},. 
British Guiana, Barbados, the Windward' Islands, and f he, ,Le.eward 
Islands, to provide for or to .assist in; the maintenance of agricultural 
and botanical ■ establishments, industrial schools, or other kindred 
imrposes.” 
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The lieadciiiarfcers of the department are at Barbados, Its duties as 
outlined are twfold: ^O'l) To endeavor to restore the sugar industry 
to a condition in which it can be profital)ly carried on^ and (2) to 
encourage the establivshment of other industries in such colonies as 
afford suitable conditions to supplement the staple industry^’ 

111 iiiaiigurating its experimental work, advantage will be taken of 
the beginning previously made in experimenting in cane growing and 
the improvement of cane at a number of places, and this work will be 
greatly developed and extended. Four principal” or central” 
experiment stations and eight ^4ooal” stations for the improvement of 
the sugar cane will be established on the island of Barbados. The 
object of the central stations will be the growing of seedlings and 
improvement of varieties, and the carrying on of fertilizer experiments. 
The more promising varieties will be given a practical trial at the local 
stations to test their adaptability and value in different vsoils and locali- 
ties, and also as a demonstration to the planters in each parish. 
Experiments on similar lines have been arranged for at Antigua and 
St. Kitts, while the work previously inaugurated at Trinidad will be 
largely extended and the necessary chemical assistance provided. 

The botanic stations placed under the control of the department are 
those at Tobago, Grenada, St. Vincent, Barbados, St Lucia, Dominica, 
Montserrat, Antigua, and St. Kitts- Me vis. The expense of tlieir main- 
tenance lias been transferred to Imperial funds. The object of these 
stations is to test and distribute imomisiiig economic plants for the 
region, introduce new or little-known plants for experimentai cultiva- 
tion, and conduct experiments on the improvement of sugar cane. In 
addition they distribute information, and send out lecturerhS for insti- 
tute work. 

The excessive losses in sugar manufacture on the smaller islands, 
under the crude methods employed, is emphasized by the statements 
that there is average of over 2,000 pounds of sugar per acre left 
in the canes after crushing, which is burnt in the megass;” and that 
owing to heavy losses in boiling, for every 100 pounds of crystalliza- 
ble sugar contained In the juice, not more than an average of 75 pounds 
, of ordinary inuscovado sugar is now produced.” It is said that at 
present about 13 tons of cane are required to produce a ton of sugar 
on' these smaller islands, while . with efficient machinery 9 tons would 
suffice* .''The remedy' recommended by the Eoyal Oomiiiission' is the 
establishment' of- central factories equipped with the best machinery, 
and it is the expectation of the department to establiS'h one or two 
.'experimental fa'ctories' at an early date. 

The new department will also promote agricultural education in the 
islands, which heretofore' has received' little attention. 'The plan ..of the 
Eoyal Commission to establish agricultural schools iii' '.Gonnectio.E with 
the botanic stations has been carried out by opening a school at 
Dominica, and others will be started at St.^ Vincent, St, . Lucia, and 
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St. Kitts-]!^evis as soon as the necessary land is obtained. Piirtlier- 
morCj ^”the department is prepared to offer grants to enable certain 
mstitiitioiis to employ teachers in agricultural scieiicej and possibly 
provide a number of sclioiarships for the most promising pupils;^’ and 
ill cooperation with the central educational authorities in each colony^ 
the teachers in the elementary schools will be given a course of iiistruc- 
tioii in the principles of agrieuitiire, to enable them to give simple 
instruction and conduct school gardens. It is proposed to attach an 
agricultural instructor to each of the botanic stations^ who will travel 
about holding meetings and demonstrations, and imparting information 
on improved methods directly to the planters; and in addition instruct- 
ors or experts in special lines, as budding and priiiiiiig fruit trees, cur- 
ing tobacco, bee keeping, etc., will be employed to spend a month or 
two on each ivsland. 

The publications of the department will also be a means of diffusing 
popular information. They will include handbooks on the cultivation 
of special crops, bulletins, and leaflets, the latter especially being in 
very simple, clear language. The West Indian Bulletin^ mentioned 
above, will be issued by the department periodically. The first number 
of this journal contains an introductory, an account of the establish- 
ment of the department, and a report of the first agricultural confer- 
ence, held at Barbados. The latter contains a number of papers of 
merit on different features of cane growing, central factories, agricul- 
tural education, etc. 

It will be seen that a very liberal and comprehensive plan has been 
adopted for acquiring and diffusing information, and that no effort is 
to be spared to make the department of the greatest direct benefit to 
the planters and to bring the teachings of agricultural science home to 
them. The progress of the new department in its various branches 
will be a matter of much interest to people of this country, especially 
in view of our interest in islands adjacent to those for whose benefit it 
was established. The experience there will prove of value, as well as 
the actual contributions to agricultural science and practice. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTRY. 

Official methods of analysis of fertilizers and feeding stuffs 
adopted by the Belgian State laboratories and the agricultural 
experiment stations of Holland and the G-raxid Duchy of Luxem- 
burg {Bui Min, Agr. [Belgium]^ No. o, pj). — This is a revision^ made 
at a conference in January, 1899, of the methods already noted (E. S. 
E., 10, p. 304). The only changes of consequence are (1) the insertion 
of directions for determining water-soluble phosphoric acid by diges- 
tion, (2) a modification of the method for determining citrate-soluble 
phosphoric acid, and (3) more detailed directions for determining the 
fineness of slags. 

The method for determining Arater-soluble phosphoric acid is as fol- 
lows: Triturate 20 gm. of the substance with 20 to 25 cc. of cold dis- 
tilled water in a glass or porcelain mortar. Pour the liquid into a 
liter flask and repeat the operation several times, finally transferring 
all of the material to the flask. Make the volume to about 900 cc. and 
shake in a rotary apparatus for | hour. In default of a rotary apparatus 
allow to stand for 2 hours, shaking several times. In cavse of double 
superphosphate, continue the digestion for 24 hours, shaking from time 
to time. ' Make the volume to 1 liter, filter, and use 50 cc. of the filtrate 
for determination of phosphoric acid by the molybdate or citro-mechaii- 
ical method. 

The method for the determination of phosphoric acid in the combined 
water and citrate extracts is modified as follows: Boil the mixture of 
the water and citrate extracts (50 cc. of each) for 5 minutes with 10 cc. 
of hydrochloric acid (1.10 sp. gr.) or 15 cc. of nitric acid, nearly neutral- 
ize the acid with ammonia, and determine phosphoric acid by the citro- 
mechanical method, adding 10 cc. of Petermann’s citrate solution. 

In the revised method for ascertaining the fineness of slag the mate- 
rial is, first' put through a sieve having round holes 1|- mm. in diameter. 
The material which does not pass this sieve is discarded as worthless. 
A portion (50 gm.) of the slag which passes the .sieve is shaken for 15 
minutes in a second sieve having meshes 0.0289 mm. square for the 
determination of the fi.neiiess. .A second portion is used without further 
preparation for the determination of phosphoric acid, correction being 
made for the part which does not pass the coarse sieve. ' 

Detection of the adulteration of bone superphosphate, H. Lasne 
( iSto. 8per, Agr. Ital^ SI {t898), No. 3,^ pjh :270S14^pls. 9 ), — This article 
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gives detailed directions for microscopical and eliemical exaiiimations. 
It is claimed tliat, as a rule, tlie microscopical examination^ together 
with deterniiiiatioas of phosphoric acid, lime, alumina, and manganese, 
will be sufficient for a decision as to the purity of the material. When 
additional evidence is desired the fliiorin may be determined. 

The principal adulterants to be guarded against are stated to be 
gypsum, mineral phosphates, bone ash, i^recipitated bone, and mineral 
phosphates, residue from the manufacture of gelatin and glue, and 
various nitrogenous substances, such as dried Mood, horn, etc. 

According to the author, the ratio of the phosphoric acid to the lime 
in pure bone superphosphate should be from 1 : 1.3 to 1 : 1.35. A higher 
ratio than 1 : 1.35 indicates the addition of gypsiioi, natural phosphates, 
or residues from gelatin or glue manufacture; a lower ratio than 1 : 1.3, 
the addition of precipitated i)hosi)liate; but this rule should be applied 
with caution, as a mixture might be used which would fall within the 
limits given. 

In pure bone superphosphate, however, the aliimma should never 
exceed (11 per cent. It should contain no loaiiganese, less than 0.1 
per cent of caiciuin tiiiorid, 0.05 per cent of calcium chlorid, and 0.3 
per cent of insoluble residue free from nitrogen. 

Scattered particles of carbon indicate the presence of bone ash; the 
presence of hair and particles of epidermis and calciiiin chlorid, refuse 
from glue works, and the presence of 1 per cent of nitrogen (calculated 
to original substance) in the insoluble residue indicates the addition of 
nitrogenous matters, such as meat, horn, etc. 

The methods proposed for some of the principal determinations are 
as follows : 

PhosjjJiorie aekl, — Dissolve the material without previous calcination 
in hydrochloric acid, and evaporate to dryness to remove silica. Take 
up in the usual way and make up to a convenient volume* (See E. S. R., 
7, ]3. 853.) To a quantity of the filtered solution coiTCsponding to 0.5 
to 1 gm. of the superphosphate, diluted to about 100 cc., add 25 cc. of 
amnioniiim citrate, 00 cc. of ammonia (22^ Bl), and 20 cc. of a solution 
of magnesium chlorid (25 gm. per liter of water). After shaking 15 
minutes, or standing 4 hours, precipitation is complete. The author 
prefers, however, to allow the solution to stand 12 hours. Proceed 
as usual This method is considered preferable to the uraniiini and 
molybdic methods. 

Wciter-sohMe ami eitrate-soluble phospJiorie aouL — Treat 1.25 gm. of 
the material 2 or 3 times with water in a glass mortar without grinding, 
filtering the solution into al25 'cc. flask. Then grind the substance 
with about 50 cc. of water, allow to stand, and pour the clear . solution 
into the filter. Wash by decantation at least 6 times, using in all about ' 
125 cc. of water. To the filtered extract add a few drops of hydro- 
chloric acid and make the volume ui) to exactly 125 ■ cc. Place the 'filter 
in the vessel ' containing the residue from the extraction with water, 
add 50, cc.' of ammonium citrate, and ■ allow ^ to digest for 12 hours, 
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sliakiiig occasioEally at the begiimiiig of tlie operatioiu Filter and 
make tlie solution up to I2o cc. Phospiioric acid is detemiined by tbe 
metlioci described above in 100 cc, portions of the solution tliiis obtained 
and of tlie solution obtained by extraction witli water, citrate being 
added only in case of tb.e aqueous extract. 

Lime , — To a clear solution of i gm. of substance, add ammonia to 
tlie point of persistent turbidity. Clear up tbe solution by adding a 
few drops of dilute bydrochloric acid; slowly add neutral ammonium 
oxalate and keep tlie solution at about 100^ C. for 1 or 2 iiours. After 
cooling, collect the calcium oxalate on a filter and weigh first as carbon- 
ate and then as. oxid of calcium. The precipitate thus obtained con- 
tains a trace of phosphate. To remove this, redissolve and, precipitate 
again by the addition of a very small amount of ammonia. Collect the 
precipitate on a filter, calcine, weigh, and deduct the weight from that 
first obtained, A trace of calcium remains in the solution from the 
oxalate precipitate. ■ To recover this, oxidize the solution with nitric 
acid and bromin watei-, and precipitate with a very small amount of 
ammonia. Combine the precipitate thus obtained with the preceding. 
Dissolve both' in nitric acid and precipitate the phosphoric acid with 
inolybdic acid. Add ainmoiiia to the filtrate from this precipitate to 
remove iron, alumiiia, and traces of molybdenum, and precipitate lime 
in the filtrate from the precipitate obtained by an)monia with oxalate 
in the usual way, adding the weight of lime to that previously obtained. 
The accuracy of tlie lime determiiiation is vitiated if any considerable 
ainotmt of inaiigaiiese is present. This is removed by dissolving the 
calcined material in nitric acid and adding potassium chlorate to the 
boiling concentra,ted solution. 

— The method proposed for the determination' of alumina 
has already been noted (E. S. R., 7, p. 915). 

Fkiorin. — Fiimriii is deterinined by treating the substance with 
strong sulpliuric acid in presence of an excess of silica, the silicon 
fluorid being. eollected in caustic soda by means of a current of dry 
air. To determiiie' the amount of fiuoriii absorbed by the soda' solu- 
tion, precipitate th'e silica with carbonate of ammonia, filter, and remove 
remaining traces of silica by evaporation in presence of an aminoniacal 
solution of O'Xld of zinc. Precipitate the solution freed from silica 
with, calci.11111 chlorid in 'pre^sence of an excess of sodium . carbonate, 
calcine gently the. prC'Cipitate obtained, treat with an .excess of, .acetic 
'acM, evaporate to. dryness, and treat with dilute 'acetic acid. The cal- 
clu,Ei 'fluorid remains u'lidissolved and is weighed, 

ChhrifL — .MIX' 20 gm. of' the phosphate with half its W'Oight of pure' 
. lim.© and calcine gently in a crucible, the'surfece. of the material being 
eove.red 'witli a thin layer of lime. ■ Dissolve the contents of the cruci- 
ble i'll dilute, nitiic acid in a closed flask, filter the. solution, and precipi-'. 
tate the cMorin, with silver nitrate. ■ ■ 

Alfrdfc/n---.Dete.rmii'ie nitrogen by the Kjeldahl method. It is occa- 
sionally desirable to determine arnmo'uiacal nitrogen. For this purpose. 
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tlie autlior prefers caustic soda iu very slight excess for use in distilla- 
tion, clainiiiig that ail of tlie ammoniacal nitrogen is not obtained by " 
tlie use of magnesia. 

Jnsolubh residtie, — The method of treating the insoluble residue has 
already been noted (E. S. R._, 8, p. 560). 

Directions are also briefly given for the detenninatioii of sulphuric 
acid, carbon dioxid. magnesia, iron, zinc, manganese, nickel, and cobalt. 

This paper was awarded the prize oltered by the Association of 
Italian Fertilizer Syndicates for the best methods of detecting adul- 
teration of hone superphosphate. 

The constitution of the aninionium-magnesium phosphate of 
analysis, F. A. Gooch and Martha Austin {Amer,Jom\ AhL, 4. ser.j 
7 (1899\ ¥o. 39, pp. 187-198; Ztsehr, Anorgan, Ghenh, 20 (1899), So, 2, ])p, 
121-136), — As a preliminaiy to the main inquiry the authors studied 
the solvent effect of ammoiiiiim chlorid solutions of varying strengths 
on the ammonium-magnesium x)hosj)hate x>recipitate. It was found 
that as little as 0.0001 gm. of magnesium oxid was detected by iiieans 
of microcosmic salt in 500 cc. of faintly ammoniacal water coiitainiug 
as high as 60 gm. of ammonium chlorid. From these results ‘tit is 
plain that strongly aminoniacal liquids are entirely iiimecessary in the 
Xirecipitation of the ammonium-magnesium phosphate under the con- 
ditions.^’ 

In the study of the influence of varying amounts (none to 60 gm.) 
of ammonium chlorid on the precipitation of magnesiuni in the cold 
by means of microcosmic salt, 3 methods of procedure were followed. 
(1) The liquid was made faintly ammoniacal after the addition of the pre- 
cipitant, and the precipitate was Altered off* immediately after coaiplete 
subsidence j (2) the precipitate first thrown down was redissolved in a 
very little hydrochloric acid and reprecipitated by dilute ammonia (the 
ox)eration being repeated several times); and (3) the supernatant liquid 
was poured off tlirougli the filter (which was to be subsequently used to 
collect the phosphate) after the precipitate had subsided, and the insolu- 
ble phosx)hate Avas dissolved iu hydrochloric acid and x>recipitated 
again, after dilution, by the addition of a slight excess of dilute ammo- 
nia. The results by the first and second methods always showed a plus 
error. Tlieoretical results xvere obtained by the third method, Afheii 
no ammonium chlorid was added before reprecipitation. In other 
experiments the iiifiiieuce of varying amounts of ammonia was studied. 
In the author’s opinion the results seemed to point to a general ten- 
dency on the part of free ammonia, ammonium chlorid, and excess of 
the phosphate to produce a salt rich in ammonia and deficient in mag- 
nesia, Avhichjfor a definite amount of magnesia precipitated, must leave 
upon ignition a residue weighing more than the normalqihosphafe ■ If' 
it be assumed' that a salt of the symbol (llifH44Mg (:FQ4)2' '(t^ 
natural step ' to the normal salt ,ls[H4MgP04) is ' present in the' precipi- 
tate, ■ the residue which such a salt. would leave upon'''ignition would be 
the metaphosphate. Mg(P03,)2.’’ 7 It,. is. estimated that the amount of 
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metaptospliate necessary to account for tte error in some of tlie pre- 
‘Cipitates was as Wgli as 10 per cent. 

In investigations on the determination of x)hosphoric acid in soluble 
X^hosphates by means of magnesia mixture, it was foiiiid that complete 
precipitation took place in faintly ammoniacal 'solutions even when 
dilute and charged with large, amounts of ammoiiiiiiii chlorid, provided 
the magnesia mixture was used in sufficiently large excess. 

In the preeipitatiou of monosodiuin phosphate by magnesia mixture, 
following the same metliods of procedure used above in the precipita- 
tion of the magnesium salt, it was found that wdiile the results were 
not entirely regular, the tendency was for ammoiiiiiiii salts to produce 
min us errors, the size of the error varying with the x>roportioii of 
ainmoniiim salts used, and that an excess of magnesia mixture tended 
to correct these errors. 

“These facts are quit© in harmony witii the bypo thesis that the ammonium salt 
tends to produce? an amimmiuin magnesium phosphate richer in ammonia and pixos-' 
phoric acid and poorer in magnesia than the normal salt NH.iMgPfh; for, though the 
production of siieh n salt in presence of aii' excess of the soluble phosphate compels 
the combination of a definite amount of inagnesiiim with more than the normal 
amounts of phosphoric acid and ammonia (a.s was the case In the former series of 
©xperiinents), when the supply of the solulde. phosphate is limited the amount of 
loagiieaiiiin associated with it must fall below the normal fas is the case in the pres- 
ent series of experiments). Moreover, the behavior (»f the precipitant is quite in 
accord with the hypothesis; for. though the inllueuce of an excess of the soluble 
phosphate "woiild naturally tend (as was obser\©d) in the same direction as that of 
the aiumotiiiim salt and free ammonia, viz, to the production of the phosphate defi- 
cient ill magnesium, the tendency of an excess of the niagneaiimi salt must obviously 
be to increase the amount of magnesium in the phosphate. The hypotliesis fits the 
facts, therefore, on both sides j and, if precipitation is practically complete (as was 
shown te' he the ease throughout), the argument tor the existence of an ammonium 
magnesium phosphate — ^poorer than the normal salt mrnaguesiiiiii — jjossi'bly the salt 
(NH 4 ) 4 Mg(P 04 )i 2 *— seems to he strong. 

111. discussing the practical application of these xesiilts, attention, is 
called to a method of determining magnesia proposed by W olcott Gibbs, 
in w.hich the solution of magnesium salt is boiled with microco'smic salty 
and ammonia added after coolin.g. In this method^ which the , authors 
consider very accurate, as well as in that of precipitation in thecokl 
followed in the above i'livestigations, it is reco,mmended to-,use Mntly 
ammoniacai solutions and .wash water. 

“ Our experimenis go to show that good results may be expected when the solution 
of .the phosphate, 'Containing a moderate excess of the mag,uesium salt and not more 
tiiaa 5 "to 10 .per cent of, ammonium chlorid, is precipitated by making it slightly 
ainmonlacab'fche precipitate .being, washed- in slightly ammoniacal, wa8h„'water. In 
general, however, aiKl especially when more ammonium ehlorid than this propo,rtion, 
or more iniignesiiim salt th.an twice the amount theoretically necessary is present, it 
i.s safer to' decant the aupernataiit liquid from the precipitate (through, the filter to 
, be u.sed subsequently to hold the phosphate), to dissolve the precipitate, in a, little 
hydrocWoric acid iind repreeipitate by dilute- ammonia, 'washing with faintly ammo- 
nl&cal wash water/* 

Miner. Jour. Sci., 3, ser., 5 (1873), p.ll4. 
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Tlie magnesia mixture used in these experim cuts was prepared by 
dissolving 55 gm. of magnesium clilorid in as little water as possible 
and filtering^ mixing with, this solution 28 gm. of aninioniiim chlorid 
purified by treating it in strong solution with bromiii water and a slight 
excess of ammonia, filtering, diluting to 1 liter, and, after standing for 
some hours, filtering again.” 

The solubility of Thomas slag in citric acid solutions, E, Hot- 
ter {Jalirh. Fom, Landes Vers, u, Samen Control 8ta,j Graz^ 5 (i($.97),pp. 
89-38 ). — Comparisons of the solubility of various samples of Thomas 
slag in WagneEs ammonium citrate; 1.25, 1.4, 2, and 4 per cent citric 
acid; and 1, 5, and 10 per cent acetic acid are reported. The 1.25 per 
cent citric acid solution gave results which agreed closely with those 
obtained by the Wagner method. The solubility increased with the 
strength of the citric acid solution used, a 4 per cent solution dissolv- 
ing nearly the total amount of phosphoric acid present. The solubility 
in 10 per cent acetic acid was nearly the same as in Wagner’s ammo- 
nium citrate. In the author^s opinion it is a matter of indifference, 
therefore, whether the solubility of slag is determined by the Wagner 
or Passon method, or by the use of solutions of other organic acids. 
He prefers, however, a solution of citric acid not stronger than 4 per 
cent. The method proposed is as follows: Place 5 gm. of the slag in a 
one-half liter flask and fill to the mark with citric acid. Shake coii- 
tinuously for 30 minutes, allow to stand one-half hour, and filter rap- 
idly. To 15 cc. of the filtrate add 50 cc. of Maercker^s solution and 20 
cc. of magnesia mixture, and stir vigorously for 30 minutes. 

Tlie estimation of potash, E. W. Bell {Ghem. Netvs^ 79 {1899) j Wo. 
8052jPi). 135j 136). — The following method is proposed: 

“ In tlie case of manures, carefully lioil 5 or 10 gm. of the sample with about 150 ec. 
of water with or without the addition of a little hydrochloric acid. Add ammonia 
in sufficient quantity to produce a slight alkalinity; then, without filtering, add a 
considerable excess of barium carbonate (usually about double the weight of manure 
taken) and continue the boiling for half an hour. Filter the mixture, wash the 
precipitate, and make up the filtrate and washings to 500 cc. 

^‘Eyaporate from 50 to 100 ec. of the solution to dryness with the addition of a 
small quantity of ammonium oxalate, ignite gently, treat with hot water, and filter, 
evaporate the filtrate with hydrochloric acid and platinum chlorid, and complete 
the determination in the usual way. 

the case of soils, either the hydrochloric solution of the soil may he used (if 
K-iO soluble in HCl is required), and after being rendered alkaline by means of 
ammonia, treated with barium carbonate, etc., as above, or the soil may be mois- 
tened with strong sulphuric acid, gently ignited, and the residue, after boiling with 
water, treated with barium carbonate, the boiling continued, filtered, and a portion 
of the filtrate then evaporated directly with hydrochloric acid and platinum chlorid, 
without any j)revious addition of ammonium oxalate and ignition. 

For the estimation of potash in vegetable substances, the organic matter should 
be moistened with suli)hiiric acid, ignited, and treated in a similar manner to soil.” 

The method gave very satisfactory results on fertiliser mixtures of 
known and unknown composition. 


4505— So. 2 ^2 
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Estimation of the perchlorate in Chile saltpeter, 0. Ahrens and 
P. Kett /Audit. Offentl. Ghent., 4 {1898), p. 445; ahs.in Gliem. Sews, 79 
ilW9). Si). 2050, p. 110).— The, following method is recommended as snf- 
ficientlr' rapid and accurate for commercial purposes: 

‘■TpreiiSy A-mins of tlie well-powdered substance is placexi in a platiiiTun crucible 
aiKi liiGisteiied witli 2 or 3 ec. of a cold saturated solution of carbonate of soda; add 1 
gm. of binoxid of iiiaiiganese free from cbloriii and evaporate to dryness. The mass 
is foroiiglit to fusing poiiitj and the crucible, which must be well covered, is kept at 
red heat for 15 minutes. The product of this fusion is, after cooling, dissolved in 
100 €c, of boiling water, the solution is cooled and made up to 250 cc. ; of this when 
filtered 50 ce. is tahen (ecpial to 4 gm, of the sample), acidulate with 10 or 15 cc. of 
nitric acid of 1,2 density, then add a 1 x>cr cent solution of x>ermanganate of potash 
until the red color lasts for at least a niinute. Then add ferrous Bul|>hate and titrate 
the solution by l^olliaiars method. 

The chiorin is also deteruuued in 4 gm, of the sample by A^'olhard^s method. From 
the difference between the number of cubic centimeters of deciiiormal silver solution 
employed after fusion and the number obtained before fusion we calculate the 
eblorin, which exists in the saltpeter in the state of perchlorate. 

“The atldition of carbonate of soda before fusion is simply to prevent the partial 
volatiilzatioii of the hydrochloric acid. The addition of the hiiioxid of manganese 
facilitates the decomposition of the |>erchlorate; and finally the treatment with per- 
manganate has for its object the elimination of the nitrous acid, and the tramsforma- 
tion into iodate, of the small quantity of iodin which is present in the sample in' the 
state of iodid.*' 

A simple nietliod for determining combined carbon dioxid, 
especially that in tlie form of calcium carbonate, in the soil, A. 
SiTTTZE'E aiid B. 'Hartley {MiU. Landw. Inst Breslau^ 1899 ^ Ho. Ij 
101-108 ). — Tlie metliod proposed is as follows: Ammoniiini chloridj 5 
giB. to each 0.5 grn. of calcium carbonate x>reseiifcj is mixed with soil in 
a'li Erleiimejer flask of tJena glass; the mixture is covered vritli 200 cc« 
of distilled water and boiled for. .45 minutes, the distillate being col- 
lected ■ ill standard sulphuric acid. By this process the carbonates of 
calciiinij etc, 5 are converted into ammonium carbonatCj which is carried 
overiii the distillate and may thus be determined by titration. When iron 
carbonate is present, its influence upon the results may be destroyed 
' by previously boiling the soli with water before adding the ammoniuin. 
cMoiid. Iron oxids were found to haA^e no effect upon the results. 

■ Determinatioii of hnmns in soil, C. Asohman and H. Faber {Ghem. 
Ztg.j 23 {1899% Ho. |b 01; ahs. in Analyst^ 24 (1899)^ Ho. 277j pp. lOSj 
'104}.— Boil 25 gm. of the air-dry,fliiely sifted soil for 1 hour in a w^ater 
bath with 100 cc. of sodium hydroxid (50 g,in. per liter). For complete 
e,xtractio'i:i . of the hiiimis acids it is necessary to decant the solution 
and repeat the digestion several times. Make the volume to 510 cc. 
(II) ce, being allowed for the volume of the soil), mix carefully^ and 
allow to stand until the solution' has become perfectly clear. To 5 cc. 
of this solution diluted with .100 cc, of 'waterj add potassium permanga- 
nate solution (0.32 gm. per, liter) gradually until no color appears when 
the solution is boiled for some time. After 5 minutes add "10 cc. of 
oxalic acid (0.63 gm. per liter) and. carefully run in the permanganate 
solution until the end reaction is obtained. 
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A correction is made for the permanganate solution reduced hy the 
oxalic acid iised^ which is determined by a preliminary test, as follows: 
To 5 cc, of the permanganate add 10 cc. of sulphuric acid (1:5), dilute to 
100 c-c*, and boil for 5 minutes. Add 10 cc. of the oxalic acid and titrate. 

Methods for the determination of color and the relation of the 
color to the character of the water, E. S. Hollis {Jom\ Mew England 
Water Works Assoe,^ 13^ pp. 94-111; abs. in Tech. Quart.^ 12 [1899).^ Mo. 
E Eet\ Ghem.^ p. 14).— author shows by a series of analyses, 
extending over a year, that in an unpolluted surface water the varia- 
tions in oxygen consumed, loss on ignition, and albuminoid ammonia, 
in general, follow the changes in color. Among the methods for the 
determination of color are described the Tidy colorimeter, the Kessler 
scale of Leeds, the method based on a comparison of the natural waters 
with the Loviboiid tintometer (erroneously spelled Lovi&ard), the plati- 
nuin. scale of Hazen, and the special form of colorimeter used at the 
experimental filter station of the Boston waterworks. A table is given 
for the conversion of color readings from the Kessler and natural water 
standard to the platinum standard.’^ 

The examination of butter, A. Zeha {Ghem. Ztg,^ 23 [1899)^ Mo.29j 
p. 312^ figs. 5). — One cubic centimeter of the melted and filtered fat is 
shaken with 20 cc. of a mixture of 6 ]>arts ether, 4 parts alcohol, and 1 
part glacial acetic acid, in a tightly closed cylinder, and this cylinder 
is then allowed to stand in water at 15 to 18° 0. With pure butter the 
liquid remains clear, and only after standing from 1 to hours will small 
crystals form. With oleomargarine, however, the crystals will form in 
from 1 to 2 minutes and will settle as a precipitate, while with mixtures 
of butter and oleomargarine in varying proportions the little crystals, 
form in varying lengths of time. These crystals can be readily distin- 
guished under the microscope. Illustrations show* the several forms of 
crystals. — J. t. andbrson. 

The constituents of the seeds of Picea excelsa and the cleav- 
age products of the proteids, N. Eong-ger (Landw. Vers. Stat, 51 
{lS9S)j No. 2-3, pp. 89-116 ). — The seeds of this spruce were studied 
qualitatively with reference to the different classes of constituents, and 
were submitted to quantitative analysis. The composition is given as 


follows : 

Cmipositlon of seeds of MurojJean ajjruce. 

Percent. 

AlbiimiiK) ids 15. 89 

Nuclein and other undigestible nitrogenous compounds 3. 23 

Glycerids (and free fatty acids) 35. 13 

CboleBterin, lesb than ' .06' 

Lecithin .12 

Water-soluble nitrogen-free extract (carbohydrates, organic ' 

acids, etc.) ' V 5. 43 

Water-soluble nitrogen “fee extract , 7.00 

■ Crude fiber ■ , ...1, 25,40 

Ash... - 4.74 

Undetermined (difference) S. 00, 


100.00 
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A study of tlie cleavage products of tlie protein sliowecl that about 
oiie-tliircl of the protein was in the form of organic bases^ and that of 
this a la,-rge. iiroportion was arginin. 

• A conipendimii of toxicology, h. Lewix {Lelirhucli der Toxilcologle, Vienna and 
Lelpsic: Urban 4’’ SekivaTzenherg, 1S97, 2. rev, ed.^ jij). 509, pi. l,jl(js, 7). — This volume 
consists of a general treatise on the subject of poisons, and discusses under various 
iieadiiigSj inorganic poisons, organic poisons, j>oiBonous plants, poisonous animals, 
and poisons due to metaboUo processes. 

Analysis of superpliosphates, M. Zecciiixi {Stas. Sper, Agr, Ital., 31 {1898), 
No. 1-3, pp, 165-178). — This is mainly an account of comparative tests of the Peter- 
mann and Martiiiotti modification (see below) of the Italian official or modified 
Appiani ’ methods. 

The deteniiination of phosphoric anhydrid soluble in water and citrate, P. 
Maktixotti [Stas. Sper. Agr. Ital., 31 (1808), No. 1-3, pp. 160-164) method 
proposed is as follows ; Add about 100 cc. of distilled water to 5 gm. of substance in 
a 250 cc. flask. Neutralize with soda solution, add 100 cc. of neutral ammonium 
citrate, make voliiiiie to 250 cc., and shake in a rotary apparatus for 1 hour. To 
50 cc, of til© filtered extract thus obtained, add a few drops of nitric acid and heat 
for about 10 minutes i n a water hath to convert metai>hosph ates into orthophosphates. 
Cool and add 100 cc. of water, 25 c<*. of ammonia (0.92 sp. gr.), and 50 cc. of magne- 
sia mixture. Stir for some, time and allow to stand 5 to 6 hours before filtering. 

Methods of soil analysis adopted by the agricultural experiment stations 
and laboratories of France {Mefhodes d'analgse des terres dn eomiie consuliaiif des 
stations agrommiqms ei des laloratoires agricoles. Farts, pp. 45). 

On the analysis of nitrites, G. Luxge {Ztschr. Angetc. Chem., 1899. No. 16, p. 369). 

Determination of nitrates and ammonia in water, F. X. Moerk (Amer. Jour, 
Fkarm.j71 (1899), p. 157; ahs. hi Chem. Zfg.,3S {lS99),No.3$,Ilepert.,p.l39). 

A volumetric method for determining boiic acid, L. C. Jones {Ztschr. Anorgan. 
Chem., BO (1899), No. 3, pp. 313-330). 

The surface tensions of aqueous solutions of alkaline chiorids, C. E. Line- 
BARGER ( Jour. Amer. Chem. Soe., 31 {1899), No. 5,pp. 411-415, figs. 3). 

■ A new and simple method of distinguishing butter and margarin {Ahs. in 
Jour. Hpg., 34 {1S99), No. 1183, p. 160). — The spots left from the evaporation of drops 
of ethereal solutions of these substances are said to furnish difierential characters. 

Artificial and natural indigo {Jour. Frunklm Inst., 147 {1899), No, 5, p, 403). 

Oil the reducing and invert sugars of maize stalks, C. Istilati and G. Gkttin- 
CIER {C&mpt. Jiend. Avad. Sei. Paris, 138 (1899), No. 17, pp. 1040-1043). 

On the rotary power of sugar, E. Masoart and H. Bexaiu> {Ann. Chim. et Phijs,, 
7. ser., 17 (1899), May, pp. 135-144). 

On the standardized saccharimeter, ik Weixsteix {Ztschr. Angew. Chem., 1899, 

No. 16, pp. 369, 370). 

Some ' new ' laboratory apparatus, M. Kaeiilkr and Martini {Ztschr, Angew. 
Cfimn,, 189$, No. 16, p. 373, figs. J).— Distillation apparatus and a weighing tube are 

described. 

■ ■ " BQTKMY. 

Tile poisonous plants in New Jersey, B. B. Haested {New Jer- 
sey Stas. BnL 135, 28^ figs. author considers the poisonous 

plants under the heads of those’ poisonous to man and animals when 
eaten, and those poisonous by contact. Among those poisonous to man 
■ when eaten are laentioned' tlie water 'hemlock, poison hemlock, wild 


'Staz. Sper. Agr, Itak, 28 (1895), p. 817, 
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parsnip, thorn apples, black niglitsliade, bitter-sweet, poke root, lobe- 
liaS; false hellebore, and bouncing Bet. A number of poisonous ifuits, 
seeds, and flowers are enumerated, and an extensive list is given of 
plants wiiose underground parts are more or less poisonous. Among 
the flowerless plants mentioned as poisonous are Amanita mMscarm,^ A, 
pMlloiieSj and A. verna. 

Of the plants poisonous to live stocky the author mentions false iieh 
lebore, narrow and broad leaved laurels, JjeuGothm spp., staggerbiisli, 
rattlebox, wild cherry, corn cockle, cocklebiir, water hemlock, green 
l)otatoes, sneeze weed, ergot, etc. 

Among the plants poisonous to the touch are mentioned the poison 
ivy, poison sumac, various eux^horbias, and lady’s slipper. An exten- 
sive list is also given of plants that are considered somewhat poisonous. 

Classification of fruits, L. IIsicotba {BuL Soc, Bot 1898^ -pp. 
115-122^ 204-212; ahs, in Joitr, Boy, Alieros, Soc, \Londmi]^ 1899^ No, 2^ 
pp, 172j 178), — The author suggests certain changes in the terms at 
present applied to the different kinds of fruits. He proposes the term 
lioloearp for an entire fruit resulting from a number of carpels, the 
product of each carpel being called a mericarp. Depending on the 
degree of concrescence of the carpels, a holocarp may be an apocarp or 
a syncarp, but these two forms i)ass into one another. According to 
the arrangement of the carpels in a spiral or in a whorl, a holocarp 
may be helicocarpic or actinocarpic, and according to the position of 
the placenta^, it is pleiirospermic or antispermic. A caryopsis is said 
to differ but slightly from an acheiie. The author regards the follicle 
as probably a primordial carpological type from which are derived, in 
various directions, the legume, the single-seeded indehiscent acheiie, 
the siliqiie, and the various forms of capsule. 

Experiments in the autumn coloring of plants, E. Oyeston 
[Nature^ 59 {1899)^ No, 1526^ p. 296 ). — While engaged on some osmotic 
experiments, the author observed that newly-formed leaves of Hydro- 
eJiaris niorsus-ranm^ which had been placed several days previous in a 
weak solution of cane sugar, assumed a ricli reddish-brown color, 
although otherwise perfectly normal. Furtlter experiments showed 
that the culture of these plants in solutions of cane sugar, grape sugar, 
and fructose constantly had this effect on, the coloring of those leaves 
which were developed during the time the s|)ecimeDS were in the solu- 
tions, and that leaves which were fully developed before the commence- 
ment of the experiments gradually assumed the same reddish-brown 
hue. Sait solutions and solutions of organic compounds other than 
carbohydrates had no such effect on these plants, and even among the 
siigiirs galactose was without effect. Lactose acts only after a long, 
period, the effect obtained being slight and is probably due to hydrolysis." 
The color in these leaves is' said to be due to the appearance' of red 
cell sap in the paliisade cells and' those cells lining the air chambers of 
the leaf. ' 
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Lidforss ^ and the author independently found . that during the 
winter leaves are entirely devoid of starch, but contain large quantities 
of sugar* The remarkable coincidence of the appearance of red cell 
sap with the increase of sugar in autumn and its disappearance in 
spring formed a starting point for a considerable niiinber of experi- 
ments on the formation of red pigment of leaves. 

From these experiments the author concludes that the red coloring 
matter of green plants is probably in the nature of a glucosidjin most 
cases a union of tannin compounds with sugar. The chief physical 
factors in their production .are sunshine, which augments assimilation 
in the production of sugar while accelerating the chemical process 
which leads to the formation of pigment, and a low temperature, which 
prevents the conversion of sugar into starch. In other words, the red 
autumnal tints are in a great measure the direct result of the autumnal 
climatic conditions. The author states that it is possible in many 
plants to produce red autumnal tints at any time of the year by feed- 
ing them with glucose. Generally speaking, this artificial production 
of red cell sap is possible only where the natural reddening of the leaf 
has its seat in the mesophyll cells. In cases where the coloration is in 
the epidermis, all experiments with glucose were iinsiiccessfiiL 

Among the plants which were found especially favorable for experi- 
ment the author mentions Lilmm martagon^ L. emiMdmn^ L. umbellif- 
enmi^ Ilex and numerous succulent and water plants,: 

such as Saxifmga crass'ifoliwn, Hydroeharis morm-rmim^ and difterent 
species of Utriciilaria. 

A full account of these experiments has since appeared in the Jalir- 
Mlclierfilr Wiuemchiiftikhe BotmiilCj 83 {1899)^ No, 2^ pi), 171-231, 

ObseryatioBs on stomata, F. Darwin {Ptog* Roy, Sog, London^ 63 
{1898% No, '400y pj), 413-417 ), — The author reports on a series of obser- 
vations conducted with a form of hygmscope to determine the opening 
and closing of stomata. The principle of the hygToscope used is ba,.sed 
upon the fact that in adult leaves transpiration is stomata! rather than 
ciiticular. The index of the hygroscope is made of shavings of pressed 
and heated horn; and the instrument was insensitive to ciiticular 
transpiration, so that any movements of the index must depend on 
transpiration through the stomata. The hygroscope is said to show 
the gradual closure of stomata that occurs when a plucked leaf withers. 
Contrary to the ' general ^statement that marvsh and aquatic plants do 
not ' close ' their 'Stomata under these circumstances, the author ■ found 
that there was a partial closing in aquatic plants, although it was much 
less iriarke'ti than in the case of 'terrestrial ones. Another interesting 
fact noted in the withering of leaves is that in many cases the closing 
of the stomata is preceded by a temporary opening, which may occur 
aim,ost simultaneously with the severing of the leaf from the plkit. 

; A series of experiments was conducted to ascertain the' comparative 


Bot. Centbl., 68 (1896), p. BS. 
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effect of moist and dry air, in whicli it was foiiiid tliat the stomata 
closed before there were any visible signs of iiaceidity in the lead Wlieii 
leaves were exposed to air dried by sulphuric acid the closing was pre- 
ceded by a remarkably long opening of the stomata. 

Experiments with gases and vapors showed that eliloroforiii and 
ether as well as pure carbon dioxid slowly close the stomata. 

The fact that stomata are wide open in siinsliiiie is said to be well 
known, but the difference between bright and somewhat diifused llglit 
is not so well known, nor is the fact that in dark, stoiiny weatlier tlie 
stomata may remain nearly closed during the day, even in summer. 

The effect of differences in illiimination is well shown by the investiga- 
tion of a number of leaves which have stomata on both their surfaces. 
In these the stomata on the ilhiminated surfaces are imicli wider open 
than on the less brightly illiiininated sides, and when the plant is 
reversed in position the stomata rapidly aeeoininodate themselves to 
the change in illumination. One of the most interesting facts brought 
out in the experiments is in regard to the effect of artificial darkness. 
It is more effectual in producing closure in the afternoon than in. the 
morning; and conversely, illumination opens closed stomata more 
readily in the morning than later in the day. These facts taken 
together with other observations tend to show a certain amount of 
inherent periodicity in the nocturnal closure of stomata. 

The question as to whether or not the majority of plants close their 
stomata at night was investigated and the author concludes that in ter- 
restrial plants, excluding nyctitropic plants, the great majority show 
some closure at niglit. On the other hand, the liygroscope shows 
widely opened stomata on most aquatic plants. The a,utlior partially 
agrees with Stahl in tliat nyctitropic plants are remarlvable for not 
closing their stomata at night. 

Since the hygroscope gives numerical readings it is ])ossible to rep- 
resent graxffiically the daily opening and closing of stomata. The curve 
begins to leave zero with the morning light, rises rapidly at first and 
afterwards more slowly. In some cases it remains almost horizontal 
until a rapid fall begins in the evening. In every case there is a slow 
rise to the highest point, which occurs between 11 a. m. and 3 p. iii. 
The hygroscope geBe.ral!y sinks to zero within an hour after sunset. 

The effect of heat has not been fully investigated, but enoiigii lias 
been done, the author states, to confirm x>revioiis observations, which 
show that heat opens stomata. In regard to the visible spectnim the. 
author finds that red rays are decidedly most efficient in opening the 
stomata, but he is not able to find evidence of a secondary luaxiiiunn 
in the blue. 

The biology of the noctural closure is briefly discussed, audit is siig-' 
gested that the gaseousinterchange of assimilation may 'require widely 
opeii' stomata, wliereas' respiration may "be carried on with 'compara- 
tively closed apertures. , If this be truCj the stomata might to 'a great 
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extent- be closed at iiigiit and an economy in tlie use of water effected 
witlioiifc detriment to metabolism. Observations show that as long- as 
tlie stomata are open tlie transpiring- leaf is considerably cooler than 
the diy bulb thermometer, bnt at night it has almost the temperature 
of the air. In this way there is undoubtedly a considerable saving of 
heat, but whether it is sufficient to be of practical importance to the 
plant the author is unable to state. The mechanism of the stomata is 
briefly described, and the author suggests that there is a necessity for 
further studies on this, especially from the point of view of irritability. 

Stopped stomata, T. Wulfr [Oesterr. Bot, ZUclir,^ 48 {1898)^ pp, 
201-208^ 252-258 j 298-307^ pi. 1; abs. in Jour. Roy. Mieros. 8oc. [Lon- 
don]^ 1899^ R'o. 2j p. 175). — The author finds the closing of stomata by 
a layer of wax, which has heretofore been chiefly observed in the 
conifers, to be a widely spread phenomenon, the evident object being 
the reduction of transpiration. The transpiration of conifers as com- 
pared with that of angiosperms is about in the proportion of 1: 6, and 
is largely due to this cause. When the stomata are not closed on the 
outside, the same result is obtained through a partial closing of com- 
mumcation between the pore and the internal air chamber by deposits 
of round or angular granules of wax. These appear to be formed from 
the guard-cells or from the epidermal cells contiguous to them. While 
hindering transpiration to a great extent, this layer of wax is said not 
to interfere with the diffusion of carbon dioxid. In all succulent plants 
examined, the stomata were entirely free from wax, but the plienomenoii 
was found very common among the grasses. 

Healing tissue in plants, M. J. Massart {Mem. Amd. Roy, Bel- 
gique^ 1898^ pp. 66^ Jigs. 57; ahs. in Jour. Boy. Micros. Soc. [London^ 
1899 J No. l^pp.45^46 ). — The various modes in which wounds are healed 
ill plants are described in detail Among the algic and fungi the meth- 
ods are comparatively simple, although many do not seem to have the 
power of repairing injuries. This apx>lies in genera! also to the mosses 
and terns. Among phanerogams tliere are two chief processes wliich 
take place in the adjacent tissue. There is an elongation of the meris- 
tematic cells toward the wound, together with the formation of numer- 
ous walls parallel to the surface and the formation of cork. It is said 
that a direct division of . the nucleus always takes place in the phello- 
gen of a wound. The spread of the irritation caused by a wound is 
very slow, since dead elements, such as vessels and fibers, do not con- 
duct the stimulus. The author believes that a chemical process under- 
lies the propagation of the irritation. The formation of cork over a 
wound is promoted by the drying up of the surface of the wound. 

Mucilaginous epiderm of leaves, O. Krugh {Ami. Inst. Bot. 
[Bomey d, pp. 191-274j pis. 2; ahs. in Jour. Roy. Micros. Soc. [London], 
1899 J Wo^.l,p. 46 ). — The presence,, of .a mucilaginous epiderm in dico- 
tyledons is said to be of quitecommon occurrence, frequent examples 
oecumng in the order of Rosacem. It takes the form of a muciiagi- 
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nous layer on tlie inner or on botli tlie inner and outer wails of ei)icler- 
mal cells. Tlie formation of mucilage seems to have a direct connection 
with assimilation, since it occurs only in cells wMcIi are in direct con- 
tact with assimilating cells. It never takes place on the lateral walls 
of epidermal cells, and when the epiderm consists of several layers it is 
confined to the inner walls of the lowermost layer. The property of 
secreting mucilage does not belong to all epidermal ceils, but only to 
certain ones which are variously distributed. 

In tbe Rosacem the mucilage always takes the form of a secondary 
thickening of the wall separated from the protoplasm by a layer of cel- 
lulose. The author regards the mucilage layer as a reservoir of water 
to protect the surface against excessive transpiration. 

The winter condition of the reserve food substances in the 
steins of certain deciduous trees, E. M. Wilcox (Twc?*. Jotir, ScL^ 
4, ser,^ 6 {189$)^ Jb. 31, pp. 69-74). — Investigations have been under- 
taken to determine more definitely some of the essential physiological 
processes involved in the dormant period of woody ifiants. Stated 
briefly, the problem is to determine what are the conditions in which 
the reserve food substances are stored in the twigs during the dormant 
period; what, if any, changes they undergo during this period, and 
how these changes affect the renewal of activity by the buds at the 
beginning of the subsequent season of growth. 

The author points out that the phenomena of renewal of activity by 
buds does not essentially differ from tliat of germination of seeds, and 
states that both pheiionmna may well be clasxsed under one head, the 
germination of dormant organs. 

The work of a number of investigators on this subject is briefly 
reviewed, and a report is made of the studies so far conducted, which 
have been largely confined to the question of starch formation and dis- 
tribution and its relation to tbe growth of tbe tree. Some 25 or more 
species of deciduous plants have been studied, and tbe details of col- 
lection and preparation of material are given at considerable length. 

Ill this preliminary paper the facts observed in a study of Lirioden- 
iron tMijrifera and Pyrus Mains are given in detail, and with slight 
modification the results will hold good for the other species examined. 
The author finds that there is a general movement of starch from the 
more peripheral and exposed regions to the more deep-seated and pro- 
tected regions of the steins during the winter, and a return again in the 
spring to the cortex and the regions of growth. 

Further studies are to follow on the condition of starch and other 
substances tlirougliout tbe entire year. Two essential cpiestions are 
being studied in connection with this subject — the determination of the 
behavior of leiicoplastids in the starch-bearing cells in the stems of 
deciduous trees during the period of dormancy, and the part' which' the 
intercommunicating threads of protoplasm play in' the transmission of 
starch. , 
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Expeiiaients on tlie transpiration of plants, A. PAONOtiL {But 
8f(i. Afimu. Fas de G(il(m, 1898^ pp. A)."-“Bxperimeuts are 

reported Ie wliidi fescue grass was grown from Alarcli 30 to June 
21 under almost identical circumstances as to conditions, tlie only 
difference being tbafc one pot was filled with a poor clay soil without 
fertilizer^ and the other with a rich calcareous soil to which dried blood 
and nitrate of potash were added. The same degree of saturation of 
soil was constantly maintained. The grass was cut May 2^ 27, and 
June 21 ^ weighed and analyzed. The results obtained are tabulated. 
It appears that during the first period, 33 days, the plants in the poor 
soil transpired 1,190 gm, of water per gram of dry weight, as compared, 
with a transpiration of 555 gra. in the rich soil In the second period 
the figures were 1^053 and 581 gm. of water per gram of dry weight, 
and for the last period 1,084 and 585 gm., respectively. The nitrogen 
content of the product of eacli pot was determined, and it was found 
that for each gram of nitrogen in the product of the poor soil 46 kg. 
of water was transpired, while in the rich soil 1 gm. of nitrogen was 
found for each kilogram of water given off. 

Sap pressure, W. Figdor [Oesterr, BoL Ztsckr,^ 48 {1898)j Wo, .9, 
pp, 359^ 360; abs, in Jour, Eoi/, Mieros, Soe, [Londony 1899^ Wo, 2j p, 
179), — According to the author, the plienomena of sap pressure differ 
widely in temperate and troi)ical climates. In Java, where these investi- 
gations were conducted, there is always, in contrast to the prevalent 
conditions in temperate climates, a positive sap pressure wdiich varies 
greatly in intensity in different plants. In one mstance a pressure of 
more than 8 atmospheres was noted, and not infrequently pressures as 
great as three times those in temperate climates were recorded. The 
sap pressure in a given plant may vary greatly in the course of 24 hours, 
these variations being due not only to periodicity but also to external 
factors, such as transpiration. 

Observations on the action of anesthetics on vegetable and 
animal protoplasm, J. B. Farmer and A. D. Waller {Proo, Roy, 
Soc, London^ 63 {1898)^ Wo, 395^ pp. 213-216^ igms, 3 ), — The authors con- 
ducted a series of exx>eriments to observe simultaneously and compar- 
atively the effect of certain anesthetics on vegetable and animal pro- 
toplasTii. Two gas chambers were Arranged through which anesthetic 
and other vapors coiikl be' passed, the first containing a leaf of Blodea 
eimMemsis-^ the otlier the sciatic nerve of a fi’og. The movements of the 
chlorophyll bodies in the leaf cells were observed , and measured by one 
of the authors, while the other watched the readings of the deflections 
of the galvanometer. The several series of experiments are reported, 
from which it appears that the action of carbon dioxid was to produce 
an initial slight acceleration, followed speedily by a complete cessation 
of .inoveiiient.' If the carbon dioxid apparatus' was disconnected . and 
air passed' tiiroiigh, the cells the protoplasm in a few niiniites began to 
show signs of recovering. At first the movement was' very slight. 
Later the moveinent was accelerated until the motiO'n became 'more 
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rapid tliaii Dormal. This was followed by slowing down to the normal 
speed. The nerve showed itself iinxler the conditions of this ex;peri- 
inent somewhat less sensitive to carbon dioxid than the plants and the 
latter was still less sensitive than the active plasniodiiini of a inyso- 
myeete. 

Ether vapor iiassed over the plant for 2 iniiiiites caused a speedy 
arrest of all movements and a q'^ieseent condition which persisted for 
some minutes. Recovery then ensued and the normal rate of move- 
ment was slowly regained. If the ether vapor was iiisiitlicient to anes- 
thetize the nerve protoplasm, circulation was unaffected. The action 
of chloroforiii x>roved to be far more deadly than that of ether, all 
movement being arrested in less than a minute, and in 2 ininiites 
causing death of the ceil. When a iiiiich more diluted vapor of chloro- 
form was passed over the cell for 2 minutes recovery ultimately 
occurred. The action of ether and chloroform, especially the latter, 
was very marked in causing many of the clilorophyil granules, which 
had been previously almost restricted to the latter walls, to becoihe dis- 
persed tliroiighbut the cell. 

On the influence of anesthetics on the formation of clilorophyil, 
E. 0. Tjeodoresoo and FI. Goupin {Gomiyt Mend, Acad, Sei, Paris,^ 127 
{1898)^ No, 22ji)p. 884-887 '), — Experiments with wheat, vetch, white 
lupine, and buckwheat are reported in which series of plants were 
grown under bell jars, different amounts of ether and chloroform being 
added to the moist' atmosphere. 

The quantity of anesthetics used was not sufficient to destroy the' 
plants, the object being to investigate their retarding influence on the 
plants. The different seedlings used in the experiment were etiolated, 
having been grown in the dark, and after being placed in the bell jars 
were exposed to sunlight. It was found that the anesthetics were 
able for some time to prevent thei)rodiictiou of chlorophyll in etiolated 
plants after being placed in the sunlight. If the aiiioiiiit of anesthetic 
was considerably reduced, the production of chlorophyll would be 
somewhat retarded, but would take place slowly. It was further found 
that the amount of the same anesthetic which, without killing the 
plant, produced a maximum effect on one plant varied within narrow 
limits on others. 

CMoropliyll assimilation of Limodoriim abortivuniy M. E. G-eie- 
EON (Gomi)t Bend, Acad, Sei, Farls\ 127 {1898) j No, 23ji)p, 973-976; ahs, 
in fjotir. Boy, Micros, Soo, [Londmi],; 1899^ No, .2, j?i?. i7(9, 17.9).-— This' ter- 
restrial orcliid is regarded as intermediate between those which have 
green leaves and which also possess a mycorrliiza and the, noiicUoro- 
phyllous saprophytic species. Although this. plant co.ntains an abuii- 
dance of chlorophyll, the chloroieucites are masked by a .great'ciuantity. 
of 'a violet pigment in the stem, leaves, and all parts of the plant, and 
as a consequence it has but little power of decomposing carbon dioxid 
directly. On this account the respiration is said to be considerably in 
excess of ' the assimilation. 
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Action of gases on tiie currents of protoplasm and on cel! 
division, Samassa { Yeyliandl Ver.^ Ileidelherg^ 6 {1S98), 

Ro, 1; ahs. in Jour, Roy. Micros. Soc. [ 1899^ No, 2^ i), 169),— 

From experiments conducted witli the stamina! hairs of Tradeseantia^ 
pure oxygen was found not to accelerate the circulation of the proto- 
I)lasitt 5 while hydrogen and carbon dioxid caused its complete suspen- 
sioii« When no oxygen is present^ the divisioiiof the mieleus does not 
take place, hfo cyclosis of the protoplasm is ^exhibited in the terminal 
cells of the hairs while dividing. 

Variation in Indian corn when hr ought from New York to 
Texas, H. E'ess {Tram, Texas Acad, SeL^ 2 {1898)^ No, 2^pi}. 73-78 ). — 
III 1896 two varieties of sweet corn were planted at Cornell University, 
Ithaca, Hew York, and at College Station, Texas, and comparisons 
made at the end of the growing seasons, The same experiment was 
repeated tlie next season, 14 varieties of com being planted in the two 
different places, and kernels from the same, ears used in each case. 
A marked difference was noted in the height the stalks, length and 
width of leaves, number of suckers, and mimber of earvs'prodiiced. At 
the Texas Station there was a very great tendency on the part of all 
varieties of sweet corn to produce grains without the characteristic 
wrinkling. 

Tlie ineasiiremeiits of the different varieties are given in tabular 
form, from wliicli it appears that in nearly every case the stalks of the 
Texas-grown corn were about one-fourth shorter tlian those grown in 
Hew York, the leaves were narrower and shorter, there were a greater 
niiinber of suckers, and the ears were somewhat larger and more 
nuiiierous. ■ , 

In accounting for these differences, the aathii^r states that the varia- 
tion could not be attributed to differences in temperature, soil, mois- 
ture, or rainfall, since they were practically' the same for the growing 
period' in the two places; hut he thinks the clifiereiice is due to inten- 
sity of light, which is much greater in Texas than Hew York. He con- 
cludes that the main cause of the decrease in the size of stalks and 
leaves, and increase in the number of ears of Indian corn w^lien brought 
from northern to southern latitudes, is the iucieased intensity in the 
light, and perhaps also the relatively greater increase of the more 
highly refrangible rays of light. 

GrasseSj E. A. Smyth (Tirginia Sta. Bui. SI, i>p. 101~ZZ4, figs, 6 ), — ^Popular descrip- 
tions are giTen of the principal characteristics' of grasses, nature of their flowers, 
and the relationships of the better known grasses which are fbnnd in the State. 

Statistical snminary of spontaneous hybrids in the fl ora of Europe, E. G. Camus 
{Staiisiupw sommmre desfaiis dRujhridiU eonsiates. d^-m Viiendm de Mfl'Ore 
15^7, A catalogue of hybrids. , . ' ' 

Flants reputed poisonous to stock, F. M. 'Bailey., lour, Qimmlmul, 4 {1S9B), 
Ah, 4^ 283, jiJ. 1).— Describes Fraiia ercrte., a .lobeliac^oiis plant' reputed as very 

poisonous' to sheep. ' 

Motes on. the botany of cotton. Varieties of cotton grown in Egypt and the 
cBmatio. eonditions wMch affS'Ct them, G. P. FoAmis (Jour. Klmlmal Agr, Soe, and 
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ScIkx^I Agr., 1 (1899), Xo, 8, pj). 49--67 ). — General notes are given on the botany of ike 
Tiirieties of cotton grown in Egypt, and of tke varieties most in cultivation. The 
American sea island {Gosmjpjium Imrhadeuse) seems to have been the original. 

Contribiitioiis to the life liistory of the genus Gnetixm, J. Lotsy Jard. Bot, 
B'uiten3;orgs 16 (lS99)^pt. l.pp. 46-114^ pis. 10). 

Conspectus of the genus Liiiiim, F. A. Wayoh ( />Vji (kiz., fX (1899), Xos. 4,pp. X3~ 
1914; o, pp. 340-360, figs. 14). — A revision is given of tke wild and ciiltivateii species of 
tills geiiES, 64 species being recognized. 

Revision of the genera Moiitanoa, Perymenium, and Zaiuzaiiia, B. L. Bomnson 
and J. SI. Ge'Eenman {Bmc. Amer.AcafL Arts and SoL^34 {1809), Xo. 20,pp.o(j7-X4). 

Synopsis of the geiins Verbesina, with an analytical key to the species* B. L. 
Robiyson and J. M. Geeeniman {Proc. Amer. Acad. Arts and ScL^ 34 (1899), No.:30,p2>. 
534-566) 

On the variation in Picea excelsa, C, tr^CHuriTER {'Ccher die Vleliiesialiigliclt der 
Fichte ( Ficea excel sd). Zurich : Fast k Beer, lS9S,pp. 130, pi. 37). 

Poisonous toad-stools, B. D. Halsted (Amer. Gard., 20 US99), Xo. 231, gyp- 8S1), 381, 
figs. 2). — Notes on Amanlia muscaria, A. pliallokles, and A. verna. 

Poisoning due to muishroonis and means to be adopted against it* G. Arcan- 
GELI {Attl E. Accad. Peon. Agr. Georg. Firenze, 4. ser., 21 (1898), pp. 25; al)s. in Bot. 
Cmthl., 78 (1899), Xo. 5, pp, 1S2, 133). — Notes are given of Amanita jAialloides, J. jain- 
tlienna, A. muscaria, JrmiUaria tumesceus, Boletus hirUlKS, B. satanus, etc., and suggests 
antidotes as far as known. 

Plant anatomy from the standpoint of classihcation, C. Gi’m-’iiOY {Bid. Soc. Jkd, 
Franee, 45 (1898), Nos. 6-8, pp. 337-344). 

The deMsceiice of the nutmeg fruit, J. M. Janse {Ann.Jard.Bot BiiUenzorg, 16 
(1899), ptl,pp. 17-45, pi 1). 

Studies on subterranean organs. I, CompositEe of the vicinity of Manhattan, 
Kansas, A. S. Hitchcock (Trans. Acad. ScL SL Louis, 9 (1899), Xo. l,pp.S, pl. i). 

The relation of plant physiology to the other sciences, J. Wiesjster (iHeBezu- 
Imngen der Ffianzenpliyslologie z a den an deren Wissemeha /ten. Vienna : A . Holder, 1898) . 

Hotes on the chemical physiology of the trunks of trees, H. J. J. Yaxdevelde 
(Bot.Jaarl. (Eriiid. Genotscli. Dodomea, Ghent, 10 (1899), pp. 14, pis. 3). 

On the physiological importance of furfuroids in the plant, J. Stoklai^a (Boi. 
Cenihl, 7S (1899), Xos. 6, pp. 161-170; 7, pp. 193-203). 

Phytochemical notes, P. Van Ro^mrurgm (Ann. Jaril Bot. Bmten:org, 16 [1899), pt. 
l,pp,l-16). — Preliminary notes are given on the oceiUTence of acetone, methyl sali- 
cylate, liietliyl alcohol, and liydroeyauie acid in a number of plants, and of methyl 
cinnaniate in Alplnla mulaccensis. 

Investigations coiicenihig the occurrence of red cell sap in plants, B, Over- 
ton (Jahrly. JTm. Bot, 33 (1899), Xo. 2, pj). 171-231). — See E. S. R., 11, p. 113. 

Selective absorption of mineral elements by plants, M. E. Demoussy (Comgyt. 
Mend. Acad. Set. Baris, 127 (1898), X'o. 23, pp. 970-973; ahs.tn Jour. Itoij. Mims. Soo. 
[London^, 1899, Xo. 2, pp. 179, 1S0).—1% is stated that the author by growing very 
young plants in dilute mineral solutions was able to determine their selective power 
in the absorption of certain luineral elements. It wais found among other things 
that the presence of potassium will greatly lower and even reduce to aero the 
absorption of sodium. 

Nitrogen assimilation (Agr. Dept. Vnir. Col., Xoitingham [a«d] Midland Baity 
fmt,, Kingston, 1898, pp. 4,2)1. 1). — Contains and account. of experiments in sand cul- 
tures on beans and clover. 

Can the agriculturist proiitably use Alinit as a fertilizer? Kloeffek' (Ztsohr. 
Lmidio. Ver. Mlwinpyreussen, n. ser., 16 (1899), No. 15, p. lSS).^FTom data collected from 
various sources in wkich Alinit had been applied to more, than '6,000' morgen, the 
author concludes it is impracticable to use it as a fertilizer. 

On the influence of fungi on the form' and oliaracters of plants, T. II^Ieehan 
( iVoc. Acad. Nat. Sm.^ FUladelpMa, 1899, pi. l^pp. 108-110}.— the modifi cation in 
Buphorbias and Ilepatica by iEcidium so'ihat. specific characters were obliterated. 
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Spore formation ill Deiiiatiuiiipullulaiis, F. Welkuinsky {Ceu tbL Ba'kL u. Par., 
Abt, 5 {IS99), Xo. 9,pp. 297-S0S,figH. 9). 

Tile action of some bacterial and animal toxins on plants^ M,. Gonsiglio 
{Arck. Ital. Bi&h, 29 (1S9S), Xo, S), 

Effects of iiglitiiiiig on grapevines, L, Kavaz and. A. Bonnet {Ami^ ^mle Xai, 
Agr. Montpellier, 10 {lS9S).pp. $21-lBG,pU, SJigs. G), 

fEEMEHTATIOl— BACTEEIOLOGY. 

IiifltieB.ce of oxygen on fermemtatioii, G. Korfp {CentbL BaM.s.u. 
Pm\,2,AbP,-i {1898), I^osMll, pp. 465^-172; 12, pp. 501-507; 13,pp.529- 
535; 14, pp, 561-569; 15-16, pp, 616-627; ahs An Jour. Uoij. Micros, SoCr 
[London], 1899, Mo. 2, p. 182 ). — Pure eiiitiires of 'Saaz, Prohberg, and 
Logos yeasts were studied under diftereut conditions of nutrition to 
ascertain theinfliieiiee of oxygen on fermentation, fermentation energy, 
and reproductive power. The iiixtritive solutions used were of cane 
sugar or yeast wader, and asparagiu. Tlie following general conclusions 
were reii,clied : 

Moderate aeration favors the reproductive energy and power of 
Saaz and Froliberg, but lessens that of the Logos yeast. The fermen- 
tation energy may be raised bynioderate aeration in the Saaz and Logos 
or lessened in the Froliberg, and the fermenting power of Frohberg and 
Logos is increased by the same means, while in the case of Saaz moderate 
aeration is witliout influence. Oxygen increases the reproductive energy 
and also the .reproductive power of the different yeasts, but dimiii” 
ishes the feriiieiitatioii energy and power in every case. Hydrogen 
or the total deprivation of oxygen inhibits the reproductive energy of 
Saaz and Logos, and is without iiiffiienee on Frohberg yeast. It also 
causes a reduction of reproductive ]>ower, and either reduces the 
feriiientation energy, as in Saaz and Frohberg, or is without influence. 
The ferineiitiiig power of Bhchberg and Logos is increased in hydrogen, 
but it has no effect on Saaz yeast, 

FreparatioB of bacterial culture solutioiis in large quantities, 
A. TiiEOKriSTOT {MsIc.Khoi. i Lpemv., 188 {1898), Feh.^pj). 315-325 ). — 
Experiments were made during ISO?, with a view of devising a method 
of sterilizing liquid nutritive media, whereby the essential drawbacks of 
. the present method of sterilization should be obviated.' The method 
adopted is based on the joint action of volatile chemical substances and 
a single heating to 100*^ C. Oarbon disiiiphid, ether, and cMoroforiii 
were selected ' as the most suitable volatile substances for iutrocliiction 
into the substratum to kill the micro-organisms and their spores with- 
out changing' the nutritive media, or at least- but slightly, and which 
could easily be removed by heating to a temperature not exceeding 
tiia^ of boiling water. The experiments were made with 0,5 per cent 
aciueoiis solution of 3Ierck^s peptone . and pure cultures oi 'BaciUm 
nmentericus vulgmim in bouillon. The fluids to be sterilized were 
placed in flasks' in ciaantities of 500 to 1,000 cc., and 0.5 to 4 cc. of 
the volatile ehei[iiic.al addec!.^ The fluids were allowed to stand from 18 
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to 24 lioiirs at room teiiipeiatiire, after wbicli the flasks were heated 
to boiling, which was continued 5 to 20 minutes after the odor of the 
chemical disappeared. On cooling in thermostats to 28 or 29^ the 
liquids proved to be perfectly sterilized. In order to ascertain whether 
the carbon disiilphid, ether, or chloroform have affected the composition 
of the nutritive medium, cultures were made which developed normally 
ill the usual time. Where chloroform was used the liquid retained its 
normal appearance, while ether and carbon disulphid caused the liquid 
to appear somewhat darkened or clouded, but did not aileet the growth 
of the cultures. It was found that 0.5 cc, of carbon disulphid or ether 
wmre sufficient for sterilizing 1 liter. In the case of chloroform, not less 
than 1 cc. was required, but on account of the expense the experiments 
with this volatile agent were not so exhaustive as in the other cases. 
The experiments were repeated on a larger scale, tin flasks eoiitainiiig 
15 liters of the liquid being used with equal success. — p, pieewan. 

Influence of metals on bouillon cultures of bacteria, B. Isach- 
enko {Selsh Khiz, i Lyesoi\, 189 {1898), Apr,, pp, 31-42 ), — The solution 
of two questions .was sought: The influence of metals on the virulence 
of bacteria and on their growflh and general activity. Bor the experi- 
ments Bmillus sjyermojyhU’m^ was used. The following are the con- 
clusions of the author: In cases where the bouillon cultures niiist be 
kept in a metallic vessel for "more than one mouth only vessels of iron, 
tinned iron (or tinned lead) are admissible, the purity of the tinning, 
i. e., freedom from lead, being immaterial. Nickel-plated, zinc, or zinc- 
plated iron vessels are absolutely unsuitable for gTowing and trans- 
porting bacteria. Copper apparatus' and vessels can be used only for 
keeping the culture of the sterilized bouillon during a very brief time.— 

P. FIREMAN. 

The alcohoi-prodiiciiig enzym of the yeast plant, J. IL Green 
{Ann, Bot, 12 {1S98), 210, 48, pp. 491-498 ), — In a previous i:)aper(B. S. E., 9, 
p. 923), the author reports the inability to find the enzym described by 
Buchner in yeasts which wmirn in a resting stage. In the present paper 
a report is giveti of continued investigations on this subject, from 'which 
it appears that yeast cells when active are able to secrete an enzym 
which can be extracted by means which are described. This enzym, 
wdien extracted, is capable of fermenting sugar solutions under condi- 
tions which prevent the activity of the living yeast. Ail the conditions 
of such fermentation are readily observed, such as the diminiitioii of 
the sugar, production of carbon dioxid, and the formation of alcohol. 
The enzym is easily decomposed, and is only secreted by the cell dur- 
ing actual fermentation by, the yeast. It is quickly decomposed when- 
this activity ceases, so that the resting yeast does not yield it The , 
high pressures which were employed by Buchner were found to be 
uniiecessary for the extraction of the enzym, the author, finding low 
pressures of 5 atmospheres to the. square inch , more active than those 
obtained by the use of hydraulic pressure. 
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The proteolytic enzyiii of NepentlieSj S, H. Yines (ilwH, Bot.j 
12 {1S98\ JSfo. 48^ 2W* o45--Dlj5),—bi a previous paper (E. S. 9, p. 
813)j the author has called attention to the presence of an eiizym in the 
pitcliers of Nepenthes. He has followed up his investigations on this 
subject and states that the action of high temperatures and alkalis 
upon the enzyni confirmed the statement made in the previous paper 
regarding its great stability. While the activity of the cnzyin may be 
diminished by exposure to high temperatures, or treatment with alkalies, 
it retains a sort of digesting power which can only he destroyed by 
relatively strong measures. It seems probable that the enzym is derived 
from a zymogen present in the gland cells. The presence of a true pep- 
tone among the products of digestion seems to indicate that it is a 
tryptic ferment mainly differing from trypsin of tlie pancreatic juice in 
requiring an acid mediiim for its digestive action. 

Cellulose enzyms, E. 0. Newcombe {Ami^ Bot.^ 13 (18,9.9), Yo. 
49, j)jn 49-81). — The author reports a number of experiments con- 
ducted with extracts made from barley malt; Asjyergillm ori/Mv; cotyle- 
dons of Plimnix daetylifera^ Liqnnits alhis, peas, and buckwheat; and 
the endosperm of P. (Jaetylifera. The method of extracting these dif- 
ferent enzyms is given, and their reaction upon starcli and the cell 
walls is described. The author briefiy summarizes the results of his 
work as follows: 

^'■'Tlie cnzyni extracted from A. orysw atta(dis reserve cellulose with greater inten- 
sity than it attacks starch. 

^^The enzym from the cotyledons of seedlings of L. albiiH is very strongly cytoliy- 
drolytic Imt very feebly amyiohydrolytic. 

/'‘'The enzym from the cotyledons of seedlings of P, dactjiiy’ern is very strongly 
cytohydrolytio and very feebly amyiohydrolytic, attacking starch a; little more 
strongly than the extract of Lupiiins does. 

^‘The enzym from the endosperm of P. dactylifem is very strongly cytoiiydrolytic 
blit amyiohydrolytic to a little less degree than the extract of Liipiiins and to a. con- 
siderably less degree than the enzym from the cotyledons of Flneiux. 

^^Thevery dilute enzym of the malt of Jlordemn vulyare im well as that of ( he 
other plants here considered attacks reserve cellulose ; hence an (‘iizym-solutioiuieed 
not he strong to act on cell walls. 

^^None of the 5 enzym extracts used in this work shows itself more than ihe otluvr 
extracts i>eciiliaiiy suited to the solution of any one kind of reserve cellulose her(‘. 
employed. 

^^AVith all the ferments the walls at first become liyalino, appear grmliially more 
and more transparent, and finally melt wholly away in solution. 

The enzyms from L. alhus and from P, daetylifem act on starch so feebly and o!i 
reserve cellulose so energetically that they are to ho regarded as, cytase as distin- 
guished from diastase.’'’ 

Investigations on the biochemic production of sorbose, O. Bee- 
TEAND {A7in. Inst. Pasteur, 12 {1898), Mo. 6, pp. 385-39 9). —The author 
concludes from his investigations that sorbose, the sngar which was 
discovered by Pelouze in 1852 under the name “ sorbiue,” does not 
exist in the juice of the fruit of Sorhus aucupar ia and allied species. 
On the other hand, it appears that it is produced by the oxidation of 
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sorbite mider the influence of bacteria analogous to or identical with 
Bacterium xylimm. In making cultures of these bacteria in a medium 
containing sorbite the transformation of sorbite into sorbose is easily 
effected, and in many cases as much as 80 i)er cent of the theoretical 
amount is obtained. 

Tile principles of bacteriology, F. Heuppk, translated by E. O. Jordan ( London: 

Keg an Paul, P'reu'bnerj Trencli cf* Co,, 1S99), 

Bacteria and yeasts in agricultural practice, M. Hoffmann" (IJaklerien mid 
Ilefen in dev Praxis des LandiimdJischaftshetriehes, Berlin: Paul Pareg, lS99,pp. llSJigs. 
10; rev. in Centbl, Bald, u, Par.^il. Jl)t.,S (1$99), No.7jpp. £?.5).— According io tlie 
roview the juithor, who has been at different times coimeeted with tli© exp( 3 riDient 
stations of Tliarand, Halle, KosUu, etc., has prepared a very practical work treating 
of tlio life history of these orgaulsius and describes their action. Among those 
described are soil bacteria, bacteria of stable manure, of nitrogen assimilation, of 
wine and similar fermentations, of milk, silage, bread, sauerkraut, and of niimerons 
infectious diseases of animals. In the latter connoction the use of various lymphs and 
cultures is explained at some length. 

Feriuentation and germ life, J. Nelson (Ifew Jersey Stas. Bid. 104^ pp. 94, pis. 9). — 
The general nature of ferments and fermentation is given, witli descrijitioos of the 
various organisms wliioli. cause these changes. Tiie distribution of the organisms 
is commented upon, and various methods vsuggested for the control of fermentation. 
In th<3 plates, inicroscopic reproductions are giv^eii of a number of forms of bacteria 
and other vegetable organisms which are concerned more or less with the subject 
in hand. 

Plain talks on bacteria as applied to farm problems, H. L. Russell (Hoard's 
Dairyman, SO (1S99), No. 16, p. SIS). — A popular article treating of bacterial dis- 
eases of plants. 

The pliylogeny and polymorphism of bacteria, V. Gukcu (Siir la phylogenie et le 
poly morpMsme des baeUruB. Montevideo, XS9S, pp. SS). 

On the effect of laboratory air on the growing of iiiti’obacteria, AV. Rullmann 
(CenthL Bald. u. Par,, S. Aht., 5 {1S99), No, 7,pp. 912-216). 

The action of “ sorbose bacteria’’ on aldehydes, G. Bertrand (Bid, Mm, Hist. 
Nat, [Paris'}, ISOS, N'os. 6, 2)p- 29S-295; 7, pp. S30-SS2). 

The influence of various forms of nitrogen on yeasts, Lange ( Jl'chnschr. Bran., 
16 (1899), No. 5; ids. in Boi. Centhl, 7S (XS99), No. 9, pp. 272, 27S). 

On the physiology and morphology of alcoholic ferments, E. C. H ansen {Ann. 
Mierog., ISOS, No.lO, 2ip.S05-S22). — Treats of the vitality of alcohoHtJ lerments, and 
their ATiriation in diiferent media and when in a dry state. 

Olive -fermentation, L. Naa'aiuio (Alemoria relallva a las cufiTmeditdes del olivo. 
Madrid: Baoul Peant, 1898, pp, IBS). 

Recent observation, s on the development of aromatic principles by alcoliolic 
fermentation in the presence of certain leaves, G. Jagc^ubmin (Compt. Rend, Jcml 
SeJ. Paris, 12S (1S90), No, 6,pp. SGO-Syl), 

Action of formaldehyde on enzym.s and on certain proteid.s, C. L. Bliss and 
F. Gv Novy (Jour. ExpL Med., 4 (1899), No, l,pp. 47-SO), 

On the distribution of enzynis in seeds with special reference to the enzyms 
of glycerids, C. Lumia (Staz. Sper. Agr, Ital, SI (1898), No. 4,pp. 397-416), 

■ Conversion of mold fungi into alcohol yeasts, A, JAjbgensen X, Jla/rf. a. 
Par,, 2. Aht, 4 (1898), p, SGO; abs, in Jour. Boy, Micros. Soc, [London], 1890, No, 1, pp. 
65, 66), — In a preliminary communication on the genetic relation between.' alcohol 
yeasts and molds, tlio author states that the experimental ' proof ;of 'the conversion 
■of 'a Bematiiim into an alcohol 'yeast fungi'is and its reconversion- into a mold has 
been attained. Tht' conditions under which this' conversion takes 'place are to a]>})ear 

4505— .Ho. 2— B' 
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in j:,i wiiljsecjiieiit publication, as will also tbe conditions in wliicli oiidog-cjnoTia spores 
a])|>oai’ ill the mold having all tlie (iharact eristics of Dem(Uium> ^^MuJans, 

Concerning the work of various antiseptics on wine micro-organisms, W, 
Seifiuit (SonderaMr. Oaf err. Okem, 1 (ISOS), No.lS-U/pp.W). 

Invest! gatioiia concerning wine yeasts and the use of pure cultures in wine 
making, Y. pBriLiON” (Bias. Spcr. Agr. Itah, SI (tS9S), Ko. j>p. SI-IIO). 

Report on experiments with pure cultures of wine yeast in 1897, A. Nasi'itkoa^ 
(St. Pefernhurg: Mmistri/ of .igrmiUure and Imperial Domains, lS9S,pp. 19; rev. in Belsk. 
liho. 2 . i .Lgesov,, 19S (1899), 986). 

Contributions to the study of wine fermentation, V. Pbglion (Staz. Bper. Agr. 
lUl, SI (1898), No. S, pp. SS9--9S4). 

The niamiitic feiinentation of wine, W. Seifert (Biperat. Allg. WeAn Zt(j.,1898, 
S). 

On the pasteurization of wine, U. Gtayok (Frog. Agr. et Fit. (M. IJEst), 90(1899), 
No. 14, pp. 430-485). 


METEOEOLOGY— OIIMATOLOGY. 

Proceedings of the Convention of Weather Bureau Officials, 
held at Omaha, Nebraska, October 13-14, 1898 ( IJ. 8. Dept. Agr., 
Weather Bureau Bui. 24, pp. 184, pi. 1). — Sixty-four officials of the 
Weather Bureau and 16 voluntary observers of the climate and crop 
sections were present at this convention. The topics discussed included 
the following: Relation between the Weather Bureau and the public, 
by E. J. Waiz and G . N. Salisbury 5 Forecasts best calculated to aid 
maritime interests of the Great Lakes, method of reaching those inter- 
ested, by H. J. Cox and N. B. Conger; Are the present warnings and 
displays by flag and lantern the best that can be devised for the 
Atlantic and Gulf coasts! by J. W. Smith ami A. G. McAdie; Possibility 
of giving warnings of northers, cold waves, and heavy snows to stock- 
raising interests forty-eight hours in advance, by F. H. Brandenburg 
and E. J. Glass; Warnings of washouts, floods, cold waves, and heavy 
snowfalls for the benefit of transportation comi)anies 5 by J. W. Smith 
and T. S. Outram ; "VYliat classes are most benefited by the forecasts ? 
Are they just what are needed! Are they properly disseminated and 
utilized? by J. R, Sage and H. 0. Bate; Long range forecasts; Can tliey 
be made with sufficient to be of general utility! byll. A, 

Hazen, P. Ooiinor, and B. 8 . Pague; Forecast distribution: Should the 
wording of the forecasts be confined to the vocabulary of the present 
logotype outfit! Is it advisable to extend the vocabulary of the logo- 
type outfit! by F. P. Ghaffe© and G. M. Chappel; River and flood 
service, by R. J. Hyatt and L. M. Pindell; Should warning .messages 
(Form 1043 0) be of some distinctive color to more readily attract atten- 
tion,! by S, W. Glenn and T. B. Jennings; Relation of the Weather 
Bureau to the Department of Agriculture, by E. B. Calvert; West 
Indian hurricane service, by W. L. Moore; Possibilities of the weather 
service on the Pacific Coast: Value of Mount TamaJpaisobservatioiis, 
by W.'H. Hammon and Pague;, Soma ' rain-producing. pirocesses, 
by E. B^ Garriott; , Relations with the' press, commercial bodies, and 
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scientific organizations — liow promoted, by E. A. Beals and A. I\ Sims; 
Meteorological statisticvs: Howto improve them that they may meet 
the needs of tlie medical profession, hydraulic and sanitary engineers, 
promoters of irrigation projects, etc., and does the present monthly 
section report meet such needs! by E. W. McClanu and W. M. Wilson; 
Some notes on agricultural meteorology, with special reference to the 
rainfall element, by G. E. Linney; Effect of forest clearing and culti- 
vation upon (1) water supply and soil, (2) rainfall, (3) temperature, by 
W. M. Fulton and G. N. Salisbury; Is the weather map appreciated and 
understood by the masses! Would not the postal-card weather fore- 
cast prove a satisfactory substitute for the map, except where it is used 
for the purposes of study and instruction! by E. B. Calvert and T. F. 
Townsend; Primary work on meteorology for the use of schools, by P. 
Connor; Should not certain important Weather Bureau stations, the 
duties of which cover a wide range of work, be designated stations of 
instruction for newly appointed observers! by J. W. Smith and C. F. R. 
Wapi3enhaus; Climate and crop service weekly bulletins: Should 
remarks of correspondents be published as supplementary to general 
discussion ! Should weekly reports of temperature and rainfall be tele- 
graphed to section centers from selected voluntary stations! byA. E. 
Hackett and J. B. Marbury; Frost fighting, by A. G. McAdie; Aerial 
observations, by G. B. Wurtz, G. H. ISToyes, and J. 0. Piercy; Should 
not a book i^roviding for a permanent record of meteorological observa- 
tions for a prolonged period be furnished to the section centers for their 
use and for voluntary stations! byG.A. Loveland and J. W. Bauer; 

- Atmospheric moisture and artificial heating, by W. M. Wilson; Should 
not a book be provided suitable for keeping record of the issue of instru- 
ments and flags to voluntary observers! by R. G. Allen and B. H. 
Bronson; Are changes in the present forms (1053 and 1054) for report- 
ing weekly climate and crop conditions advisable! by G. E. Linney and 
A. J, Mitchell; Should compensation be allowed persons not in the 
employ of tlie Bureau while learning station duties to enable them to 
properly perform such duties in cases of emergency! by D. Outhbertsoii 
and G. E. Franklin; Professor Marvin’s weigliing rain and snow gauge, 
by W. W. Carlisle; Interchange of standard climatic data, by A. G. 
McAdie; Studies of climate, by F. J. Walz; Yoluntary stations: Their 
object and collateral functions, by A, ej. Mitchell; Snow and ice meas- 
urements, by H, Volker; Benefits of the Weather Bureau to western 
l^ebraska,. by 0. Piercy; Development of the daily weather map, by 
E. B. Calvert; Establishment and inspection of voluntary, rivex', and 
cotton-belt stations, by J. B. Marbury; Storm signals on the Great 
Lakes, by J. H, Cox; Can long-range weather forecasts be made with 
any degree of accuracy or profit!' by A. B. Crane; The weather as, a 
topic of conversation, byA. S. Brendle; Distribution '' of forecasts' by 
mail, by P. F. Lyons; Utility of hygrometiic observations, by A. Pen- 
nell and H. A» Hazen; Wind vanes, by,0. P. Crank; Forecasts of 
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probable temperatures, by I. M. Oliue; An. official of the Weather 
Bureau: His duties and qualifications, by B, S, Pague, 

The climate of tlie Congo {Watiire^ 59 {1899)^ No, 15S7\ p, 56’i),— This 
is a brief note bn a work by A. Lancaster and B, Meiilemaii entitled Le 
cMnuit du Gongo^ piiblislied in 1898. The teinperature of tliis regio]i 
is very iiiiiform tliroiiglioiit the year, being as a rule about p, in 
the affceriitoon and 68“^ at night. The distinctive feature of the climate 
is the rainfall. The rainy season commences early in October and ends 
about the middle of May. The division into wet and dry seasons be- 
comes less clearly defined as the distance from the sea increases and 
from the equator decreases. The rainfall is nowhere exceptional. Thun- 
derstorms occur frequently in the interior — at all seasons in the equa- 
torial region, only during the rainy season in the south and west. 

On tile photochemical climate of the Arctic regions, Wiesneb 
{Bot. Oenthl^ 75 {1898)^ No. 8, pp, 238-285), — A brief resiiinc is given of 
a paper by the author, in which the results of his investigations on the 
climate of high latitudes are stated. It is claimed that at Tromso and 
Advent Bay the intensity of light is greater than at Vienna or Cairo 
for the same elevation of the sun and equally cloudy skies. At Advent 
Bay there was found little difference between tlie intensity of tbe light 
in tiie forenoon and afternoon. Usually the intensity of light in the 
afternoon lias been found the greatest. During August the intensity 
of the light was 2.5 times that at Vienna when the sun was at the same 
elevation, namely, from E'ovember to February, The bearing this has 
upon plant growth is to be given in a subsequent paper. 

Meteorological observations, J. E. Ostrander and A. C, Monahan {UmBach u- 
setta Match Sta. Met, Bula. 121, 122, 123, pp. 4 each). — The usual summaries of ol>8<3rva- 
tions, with general notes on the weather during January, February, and March, 
1899. The x>reoipitation during February and March was considerably above tbe 
normal. 

Meteorology, C, II. Fettee (Mew Hampakire Sta. Bid, B9, pp. 210-^219). — Oeneral 
notes on the weather and a monthly and annual summary (July, ISOB-Jiuie, 1898) of 
observations ou temperature, precipitation, cloudiness, and prevailing winds. The, 
mean temperature for the year 1897-98 was 15. 9-^ F., the prccix)itation 11.8 in. The 
year was characterized by a large but uniformly distributed i)rocii)itatiou. 

Meteoromgical data and bloom notes, W. B. Alwood and H. L. Price ( Virginia 
Sta. Bui. S2,pp. 117-127, charts 2 ). — ^This is a summary of observations ma,(h3 at the 
station since 1893 and comi^rises tabulated data for temperature, pressure, precipi- 
tation, cloudiness, and direction of the wind for each month, 1893-1898, and a rccor<l 
for the same years of the bloom j)eriods of 2yarietie8 of pears, 3 of plums, 2 of clicr- 
lies, and 1 each of apples, raspberries, blackberries, currants, and dwarf Juneberries. 

The monthly xirecipitation and the maxima, minima, and mean temperatures are 
charted. 

Meteorological summary for Laon, Prance, for the year ending November 
30, 1898, L. Gaillot (Bid. Sta, Agr on. Aisne, 1898, pp. 7-19). 

Observations on rainfall and temperature in the Department of Gironde, 
Prance, June, 1897, to May, 1898, G. Faymt (Append, to Mem, Soe. Sd, Phgs.et Nat, 
Bordeaux, 5. aer,, voJ. 4). — The observations are tabulated and discussed in detail. 

Observed variations in the velocity of the wind, F. Houdaille and Desmou- 
lins (Ami, Poole Nat. Agr, MonfpelHer, 10 (1897-98), pp. 48-06, ph. 2, fig.l). — Data for 
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variations in velocity during tlie year are given and the amount of the force of the 
wind utilized hy windmills ivS discussed. The work of the mill and pumi> used; 
measured by water raised^ was 31,380,000 km. per 1 square meter of mill surface 
during an annual period of 31,536,000 seconds, the pump utilizing 0.7 of the force of 
the mill. 

Researches on the movement of the winds of the southern Cdveiines to the 
Mediterranean, F. Houdaille (Atm. J&cole Nat. A<jr. MonipelUer, 10 {18&l-98)^ pp. 
5-47 Jigs. 10). 

Climate and crop report, season of 1898, Alaska section, H. L. Ball ( U. S. 
Dept. Agr,^ Weather Bureau Doe. 188, pp. 7). — Reprinted from Monthly Weather 
Review, 26 (1898), No. 12 (E. S. R., 10, p. 1018). 

Frost : When to expect it and how to lessen the injury therefrom, W. H. 
Hamm’on ( U. S. Dept. Agr., Weather Bureau Bui. pp. 37). — This is a revised reprint 
of an earlier bulletin on this subject (E. S. R., 8, p. 109). 

International cloud studies, 1896-97. Observations in Sweden {'Dtudes inter- 
naiionales cles linages, 1896-97. Observations et mesures de la Suede. Upsala : Jkad. 
Bokh., B V., pp. 39-\-10S, pi, 1), 

On the blue color of the sky and sea, R. Abegg {Naturw. llundseliau, 14 {1809), 
No. 13, pp, 157, 158). 

On the cause of the blue color of the sky, W. Spring {Bui. Aead. Bog. Sci. 
Belg., 3. ser., 36 (1898), 2). 504; ahs. in Naturw. Rundschau, 14 {1899), No. 15, p. 189). 

An elementary treatise on practical and agricultural meteorology {Traite4W 
mentaire de meteorologie pratique et agricole, snivi de notions cosmographie. Chamherg: 
Ferrin,2)p. 64 Jigs. 5). 
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Moisture of soil in relation to the crops under cultivation and 
to the climatic conditions, T. Lokot {Selslc. Klioz, i Lyesov,^ 191 
{1898)y pp, S05-S47; Deo,, pp, 517-582 ). — This article is based upon 
data obtained iu the Poltava Experiment Field during the last 3 or 4 
years, almost 2,000 determinations of moisture being made aimually. 
In view of the fact that in order to judge of the adequacy of the mois- 
ture of a soil as determined by analysis it is necessary to know the 
ininiinum of moisture which will supply the demand of plants for tran- 
spiration, the author tried to establish this ininimum for the soil of the 
Poltava Experiment Field. This he assumes (for the present) to be 
double the maximum hygroscopicity of the soil, which was found to be 
5 per cent. 

During the 3 years, 1895-1897, the moisture was determined on the 
most important plats of the field under the following conditions : On 
fallow land which had been uncultivated for many years, on plats 
occupied by perennial grasses, on alfalfa fields in 5-course and 10-course 
rotations, on plats under maize as compared with plats under cereals 
and broad-leaved plants, on fallow fields, and on fields under winter 
and spring cereals. A record of meteorological conditions was kept at 
the same time. Samples for the estimation of moisture were taken at 
the following depths: O.to 5.26, 6.26 to 10,5, 10.5 'to' 16.75,: 16.75 
21 to:28, 28' to, 35, 36 to 42, 42 to 4:9;' 4:9 to 66, 66:" to 63, and 63 to '70 in. 
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Determinations were made for every plat from 3 to o times during tlie 
growing period. The mean results were found to vary as follows: 

MoUture content of soih under different cojiditiom. 


On follow Itiiid, in tlie stepp©. . . 

In tln3 forest 

On plowed plats 

On plats covered with sod 

Under gramineous plants 
UiKi( r papilionaceous plants. . . 
Ill 5-coiirse rotation : 

Alfalfa, plowing 7 in. deep . 
Alfalfa, plowing 14 in. deep 
Corn, xdowing 7 in. deep ... 
Corn, plowing 14 in. deeii.,. 

Corii, fertilized plats 

Corn, unfertilized plats 

Alfalfa, plowing 14 in. deep. 
Alfalfa, plowing 7 in. deep . 

Alfalfa, fertilized plats 

Alfalfa, unfertilized plats .. 
In 10-course rotation. : 

Alfalfa 

Fallow 

Spring 'Wheat 

Winter wheat 

Beets 

In S-course rotation ; 

Spring wheat 

Beets 


Per cent. 


13. 01 
13. G2 
16.04 
13. 85 
12. 69 
12. 33 


14. 32 
14. 36 
15. 75 
15.53 
15. 83 
15. 31 
13.68 
13.63 
13. 05 
12. 85 


12.70 
15. 50 
13. 63 
13. 76 
14. 73 


14. 52 
14. 27 


In 8-course rotation— Continued, 

Corn 

Buckwheat 

In old 3-coiir8e rotation : 

Spring crop fields 

Winter crop fields 

Fallow crop fields 

Black fallow, plowing 10.5 in 

Black fallow, plowing 5.25 in 

Green fallow, unfertilized, plowing 

10.5 in 

Green fallow, unfertilized, plowing 

5.25 m 

Winter crop field, tinder rye 

AVinter crop field, under wheat 

AFinter crop field, fertilized fallow - 
AVintercrop field, unfertilized fill- 

low W . 

Winter crop field, hlack fallow 

Spring crop field, under wheat 

Spring crop field, under oats 

First 3-course rotation: 

Black fallow 

Early fallow 

Middle fallow 

Late fallow ....... 


Per cent. 


15. f*4 
14. 28 

14. 37 
14. 40 

16. 40 

17. 51 
17. 76 

17. 00 


16. 33 
15. 21 
16.31 
15. 47 


15. 11 
16. 70 
16. 28 
16. 18 

16, 81 
16. 82 
15. 99 
15. 17 


— P. FIRBMAK. 

Second report on the work in studying the fertility of soils, 
S. BoGBAlsrov (SelsK Khoz, i Zyesov., 191 [1898)^ JSlov,^ 387-444; 

499-516 ). — In an earlier article the author described in vest h 
gations regarding the fertility of soils carried out by him and his 
associates in the agricultural laboratory of the Kiev University, the 
principal conclusions from which were that it is possible to determine^ 
by chemical analysis, the amounts of nitrogen and phosphoric acid 
assimilable by oats in a soil. The assimilable nitrogen Avas determined 
as follows: The soil, containing about 50 per cent of the available 
moisture Avhich it was capable of holding, was kept for 48 hours in a 
thermostat at 80^ 0., and the nitrogen as ammonia (and in related 
forms) and as nitric acid was determined. Seventy-five per cent of 
this nitrogen was assumed to be assimilable by oats in the following 
vegetation period under favorable circumstances, For the determina- 
tion of the phosphoric acid assimilable by oats the soil was digested 
Avith a 2 per cent acetic acid solution in the ratio of 1 part of the soil 
to 4 parts of the acid during 24 hours, and all the phosphoric acid 
extracted Avas assumed to be assimilable by oats in the vegetation 
period immediately following. 

These methods were based, on experiments carried out prior to 1896 
with a number of soils on which oats were cultivated with and without 
fertilizers. In 1896 and 1897 the ■ conclusions were confirmed by the 
results of' a series of experiments on other 'soils, ' The tests were 
''made'. Ill'; V pots,' according to Wagner’s method, though with some 
modifications. ^ 
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With a view to testing the applicability of the results obtained by 
this method with one crop to others, experiments were made with 
barley, loillet, i:)eas, and white mustard on the same soils on which oats 
had been cultivated before. It was found that as regards nitrogen and 
phosphoric acid the results with oats gave correct iiiclicatioiis of tlie 
requirements of other plants. The author is inclined to think that 
with a. given soil fertility, various plants develop differently in corre- 
spoiideiice with the peculiarities of their morplioiogical and anatomical 
structure, chemical composition, etc., but not because they do not avail 
themselves in the same way of the fertility of the soil. 

Further experiments which extended over 2 or 3 years showed that 
a laboratory iuvestigatioii of the fertility of the soil furnished a basis 
for sound conclusions as to the yields for 2 to 3 years following. 

For determining the available coastituents of the soil the author 
recommends, as a result of his investigations, the use of an aqueous 
extract obtained by shaking 1 part of soil with 100 parts of water. 
Such an extract contains at least as much phosphoric acid in solution 
as is dissolved by a 2 per cent acetic acid solution (soil and acid in the 
ratio of 1 : 4) and also potash and lime, and api)arently the other con- 
stituents, ill sufficient quantities. The aqueous extracts were prepared 
by shaking the soil witli water for 48 hours, and then filtering with 
suction through funnels closed with porous clay plates. A perfectly 
clear solution was thus obtained. — p. piremait. 

A rapid method for the determination of the amount of solu- 
ble mineral matter in a soil, T. H. Means [Amer, Jom\ ScLj 4, ser.^ 
7 {1899)^ No. 'id, pj). 264-266), — This method, which has been worked 
out in the Division of Soils of this Department, ‘4s practically a means 
of determining the specific electrical conductivity (or resistance) of 
the solution between the soil grains. When this is known, the amount 
of any salt which will -produce this same conductivity may be calcu- 
lated from ])ublished tables of the conductivity of salt solutions.^^ The 
apparatus required and the method followed have already been described 
in bulletins of the Division of Soils (E. S. It., 0, p. 535 ; .10, p. 30). Direc- 
tions for making salt determinations in soils are given in this article. 

The method has been found to offer special advantages for the study 
of irrigated districts and alkali soils ‘ since the apparatus necessary can 
readily be carried in the field and 2 men can examine from 60 to 100 
samples of soil in a day. 

Action of very dilute acid solutions on the phosphates of the 
soil, T. H. ScHLOESiNd, Jr. {Compt Bend, Acad, ScL Paris, 128 
{1899), No, 16, pp. 1004-1007; ahs, in Jo%tr, (Jhem, 8oe. [London], 76' 
[1899), No, 440, II, p, 449), — In the authoFs experiments lO to, 20. gm. of 4 
different soils were treated with 1 liter of water uiiacidulated'. or con- 
taining j'roinO. to over 20,000 mg. of nitric ' acid (N3G5). "After rotation 
in a horizontal position for 10 hours, the acidity and i)hosphoric acid 
and iron contents of the solutions were determined. . It was found that 

^ U. S. D©pt. Agr,, Biviwiau of BojIh Bui. 14 (E. S. 'R., 10, x>. i02(>). 
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up to a certain point (100 to 200 mg. per liter) the amount of phos- 
phoric acid dissolved varied with the concentration of the acid. 
Keyoiid this a further addition of acid did not decidedly increase the 
amount of phosphoric acid dissolved until the acid became quite com 
ceiitrated (1 per liter). The phosphates of calcium, magnesium, 
and the alkalis were dissolved out during’ the first stage, tlie extract 
containing only traces of iron. When the second- stage was entered, 
however, theiron began to be freely dissolved. The soils which yielded 
the most phosphoric acid to the dilute acid (100 to 200 ing.,lS [205 per 
liter) were those whose phosphoric acid proved most soluble in water. 

The daily heat exchange in the soil and the radiation of heat 
between the earth and the atmosphere, T. Homen {Der tagliehe 
Wiirwieumsatz in Boden und die Wdrmestrahkmg zwisehen Mminicl und 
Brde. Leij)siG: Wilhelm Bngehnmm^ 1897^ 147; noted in Phys. Bev.^ 

8 {1899)^ Bo. 4, p. 254). — This volume presents the results of researches 
at the ITiiiversity of Helsingfors upon solar radiation and the daily 
interchange of heat between the earth and the atmosphere. 

The experiments, which ran through several summers, ^Hncluded 
daily measurements and, for periods of many days, hourly ineaKSure- 
ments of the temperature of the upper layers of the earth crust. 
Iteadiiigs were taken at 10 different depths beneath the surface, vary- 
ing from 1 to 70 cm., in sandy soil, in clay soil, beneath the vegetation 
of moorland and meadows, in granite rock, and in tlie waters of a 
small lake. Gorresponding measurements were taken in the air al 
beiglits above the surface running to 10 meters. Deteniiinations of the 
fomnatiou of dew with estimates of the amount of heat thus set free 
were likewise carried on, and measurements were made of the direct 
radiation from the sun, of that from the open heavens, and of the 
retiM‘ii radiation from the earth’s surface,” A special form of thermom- 
eter wms used for the measirrements of soil temperatures. For the 
measurements of radiation a modification of Angstrom’s instrunient^ 
was employed. The temperature readings are plotted on a large scale. 

Contribution to the study of the forms and conditions under 
which the chlorin of the soil ordinarily enters plants, P. Piohaed 
[Oompt. . liend. Acad. 8cL Paris., 128 {1899), No. 10, pp. 615A>17; abs. 

- in Bev. Sci, 4. ser., 11 (1899), No. 11, pp. 840 ). — The investigations here 
recorded were undertaken to determine the forms and conditions under 
which the chlorin of the soil enters into growing' tobacco. Five series 
of pot experiments were made with 2 varieties of tobacco on (1) sand, 
charged with ehlorids (0.5 to 2 gm. per kg.) receiving (a) organic fertiliz- 
ers (b) nitratesj (2) artificial soils poor in potash and chlorin, fertilized 
as in ( 1) ; (3) artificial soils rich in potash, poor in chlorin, fertilized' as 
in (1)5 (4) natural soils well supplied with potash and organfc nitrogen,, 
; poor in chlorin, fertilized with nitrates; (5) same as (4) except kept in, 
(liffused light,, the first 4 series of experiments being conducted in sun- 
light. Samples of tobacco grown under these conditions, as well as by 

■“See Phys. Rov., vol. 1, p. 365. 
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planters on various kinds of soil containing from 0«38 to 0,7 gm. of 
cliloriii per kilogram^ were subjected to cliemical analysis. 

It was found tiiat tlie cliloriii content of tke tobacco increased witb. 
tlie aiiioioit ill tbe soil. Only tlie clilorids, of potassium and sodium 
were found in appreciable amounts in the tobacco, the chlorid of potas- 
sium largely predominating. The amount of chloria in the tobacco 
increased with the amount of potash in the soil. There was found as 
high as 11.23 per cent of potassium chlorid in the leaves of tobacco, the 
proportion in the stems being less and in the roots still smaller. On 
soils rich in clilorids tobacco appears to store u}) potassium chlorid in 
large quantities. Chlorid of sodium is taken up less readily by tobacco. 
In fact, it is not likely to appear in the plant unless it is present in the 
soil in large amounts. The most careful esamination of the tobacco 
failed to detect the presence of any salt of sodium except the chlorid. 
The author suggests that in contact with the roots tlie x>otash replaces 
sodium in combination, with chlorin, the potassium cliloriii being taken 
up by the plant while the salts of sodium remain in the soil. It was 
observed in these investigations that a decrease in the amount of the 
nitrates of the soil was accompanied by an increase of the chlorin in 
the tobacco, and viee verm. 

Is iodiii present in the air? A. Gautier {Com^)t Rend. Acad. ScL Paris ^ IAS {lS99)j 
Jsfo. 11, 'PI). 643-649). — Esammations of the airof Paris, of woodlaiul, high mountains, 
and of the sea led to the conclusion that iodiu derived from the decomposition of 
alkaline iodids is not iiresent in the air in appreciable quantities. There was a certain 
amount of iodin present, especially in sea air, in the form of suspended organic 
matter. 

Microscopy of drinking water, G. C. Whipple (Netv York: John Wileij (f* Sons, 
1S99, 1. SOO, ill.). 

Microscopic water analysis, C. Mez {Mikroskoimclie IJ'asaersanahjse. P>erlvn: 
Julius Springer, 1898. 

On the influence of electricity on the oxygen content of water, O. Beru and 
K, .IvNAUTHE {Nalurw. Rnnds(Jmii, IS {1899), Nos. 91, pp. 661-064; 53, pp. 675-677).— 
Under the iiiilnenco of elec-tricity the Oxygen consumption in water is a<‘celerated. 
This is shown in the increased activity of electrolytic processes, such as tlie fixing 
of th(i nitrogen of the air. 

On the industrial sterilization of potable waters by means of ozone, Marmier 
and Abraham {Ohmpt. Pend. Acad. Set. Paris, 138 {1899), No. 17, pp. 1034, 1035; Rev. 
Sci. [Paris}, 4. ser., 11. {1890), No. 30, pp. €35-637). 

Some Hevada soils, N. E. Wilson {Nevada Sta. Pul. 39, pp. 30). — This bulletin is 
intended as a forerunner of a more (exhaustive work on the soils and irrigation waters 
of the State of Nevada. A general survey of tlie State, for tliis purpose, is under con- 
sideration and it is h oped it can he carried out in the near future. Chemical analysis 
of 26 samples of typical soils collected in different parts of the State are reported, 
and tlie origin, classification, and comjiosition of soils in general are discussed. 

Alkali lands, M. Whitney andT. H. Means {U. 8. Dept, Agr., Farmers'. Bui. 88, 
33, fig. i).— This is essentially a summary of Bulletin 14 of the Division of Soils 
(E. S. R., 10, p. 1026), discussing conditions in the Yellowstone Valley, rainfall and 
seepage, how salt determinations are made, kinds of soils in the valley, salt content 
of the soils, and effecd of underdrainage in removing the salts. 

The Boil, E. Hotter {Bodenknnde. Graz: .Landes- Versuclmta Hon, 1899, pp. 56 ). — An 
elementary treatise on the origin, 
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On soil maiiageiiientj A. hjsSTXX)T {Fiihlmg’s Lcttuho. Zig., 48 (1899), No. Sy pp. 49/- 
300 ), — Tills is a general discossion of the exliaustion of soils under different rota- 
tions. The general conclnsioii is reached that a record of the income and outgo of 
the, fertility of the soil is not always a reliable guide in practice, since in iminy cases 
it i.s necessary to return more o'f the fertilizing constituents than the crops grown 
remove, in order tiO maintain and increase the productive capacity of the soil. 

On the loss of plant food in cultivated soils, E. Wollny ( Dent. Landw. FressCy 40 
(1899), Nos. 34, p. 383; 36, p. 413; S7, p)p. 434, 433). 

Contribution to the chemical study of the alluvial soils of Lodi, (f, Eascetti 
and P. Ghigi (Staz. Sper, Agr. Ital., 33 (1899), No. 1, PP> 231-136), 

Minutes of the forty-first meeting of the Central Moor Commission, Decem- 
ber 12-"14, 1898 (Froiolioll der 41 SUztmg der GeniirahMoor-Commission,. Berlin, 
1S99, pp. IV’\-'316~{-3S-\~S-\-31, pis. 10). — Most of the experi mental work referred to In 
this report has already been noted (E. S. E., 10, pp. 931, 1022). 

The moor soils of 'Westphalia, G, Hasklhoff and H. Breme (Die IDitdeloden 
TVestfalens. Berlin, 1S99, pp. 31, dgms. 3). — This is the iirst part of this treatise and is 
devoted to the moors of Ddrmen. It discusses the general properties, the inechauioal 
and chemical composition, and the reclamation of these soils. A topographical map 
gives the location of the soils, and diagrams show the physical characteristics of the 
soils. 


FERTILIZEES. 

The action of organic nitrogen, particularly of barnyard manure, 
as a fertilizer, T. Ppeiffeb, B. Franks, O. Lbmmermann, and H. 
SCHILLBACH {Lmidw. Ve7\s. Stat^ 51 (1899), No. 4-5^ ppN249-S10). — Tlie 
work of other investigators, especially that of Maercker and Wagner, 
is reviewed at some length, and pot and field experiments by the authors 
daring 3 years (1895-1897) are reported. 

The soil used in both the pot and the field experinieuts was sandy 
and poor in nitrogen. In the pot experiments the crops grown were 
oats and mustard in 1895, carrots in 1896, and oats again in 1897 5 the 
fertilizers tested were nitrate of soda, sulphate of ammonia, ground 
horn, dried blood, meat and bone fertilizer, and barnyard manure with- 
out preservative and xireserved witli sulpluirie acid and calcium car- 
bonate. In the field experiments the rotation was xiotatoes, winter rye, 
mustard, and carrots; the fertilizers tCvS ted were nitrate of soda, and 
barnyard manure. Fertilizers were not applied after the first year. 

Ground horn, dried blood, and barnyard inaiuire showed a liigher 
fertilizing value in the pot experiments than was obtained by Wagner 
in similar experiments, as the following table sliows: 


Fertilizing value of different forms of orgmk nitrogen. 


FertiliKor. 

j Bheotiveness, takiiif*; ui 
trate of soda as lot). 

In these ex- 
periments. 

In Wagner’s 
experiments. 

Ground liorn 

Per cent. 

Per emt. 

C)!5 

DritMl blood 

85 

4<?i 

00 

Batnyard niimure witbou preservative 


Barnyard inaniira preservcid with sulplniric acid 

50.41) 
45 J 


Barnyard manure preserved with calcium carbonate. i 
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The after e fleet of the fertilizers was found to be considerable and 
' was taken into account in estimating the fertilizing value of the differ- 
ent materials. The unpreserved manure, which showed an effectiveness 
of 46 per cent in the pot experiments, was found to have a fertilizing: 
value of 92 to 93 per cent in the field experiments. This difference is 
believed to be due to the better aeration in tlie field than in the pots. 

The after effects of the manures were not noticeable in the field after 
the second year. 

Since in the field ex|)eriments the nitrogen of the manure was almost 
as effective as that of the nitrate of soda, even when applied at tbe 
rate of about 27 tons j)er acre, denitrification could not have gone on 
there to any marked extent. The poorer results in the pots may have 
been due to increased denitrification in the less thoroughly aerated! 
soil. 

Experiments on the treatment of manure with acid superphos- 
phates, E. Marre and L. Boyer [Frog. Agr. et Vit. [HJiL L\Esi)^ 20 
{1899)j No. Ml-4i5), — In these experiments the manure from 2 

cows (from January 18 to March 8) was treated, morning and iiigbtg 
with 1 kg. of 14 to 16 per cent superphosphate, and that from 2 otlien 
cows with 1 kg. of the same superphosphate to which was added lOQ 
gm. of sulphuric acid (53*^ Baume). The manure received otherwise 
identical treatment, remaining in heaps until A|)ril 19. The two lots 
were then applied at the rate of 56,000 kg. per hectare to parallel plats 
of soil very rich in phosphoric acid and potash, on which potatoes were 
grown. The yield was decidedly less on the plat to which maiuire 
treated with acidulated superphosphate had been applied than on that] 
receiving non acidulated maimre. 

The manurial value of Hile mud, W. 0. Mackenzie [Jour. NJmL 
Agr. Soc. and ScJiool Agr.^ 1 [1899)^ No. 3^pp. 99-104^ figs. ^). — Upper 
Egypt, where the basin system of irrigation is employed, the land 
receives yearly a deposit of bTile mud, which enriches the soil.” From 
the amount and cliemicar composition of the sediment carried by the 
Mle water at differeiit seasons the fertilizing value of this mud is com- 
puted. A comparison of the fertilizing matter supplied by the irrigat- 
ing water with the fertilizer requirements of different crops indicates 
that — 

Nile mud <loes not siipifly a sufficient amount of nitro^'en for the use of ^nitrogen 
cousiiming^ crops, hut the growth of herseem [leguminous plants] may, in part at 
least, supply this deficieiu^y. 

‘*Nile nmd supplies sufficient quantities of phosphoric acid and potash for tine 
growth of fair crops of cotton, wheat, harley, maize, beans, and potatoes, but cloes 
not do so for sugar cane, lierseem, and herseem hagazi [alfalfa], tliongh if tlie two 
latter crops arc consumed by cattle on the land they may be left out of considera - 
tion.” 
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Liming, 0. W. Bueicett (New Hampshire 8ta. Bui. 59, pp. 178-183 ). — 
Lime (1 ton per acre) was applied to an old meadow in connection with 
commercial fertilizers. The iuc.rease due to the liming- is shown in the 
following- table : 


Increase in yield of hay due to Uniing, tS97-~^8» 



1897. 

! 

1898. 

.A'V''cragc. 


Pounds. 
4,520 1 
3,480 i 

Pounds. 
1, 760 
1,000 

Pounds. 

3, 140 
2, 540 



1, 040 

160 

600 

Miirifitc oi’ potash «iiid .Tcid pliosphate xvith lime................... .... 

^ 4, 440 
3, 300 

2, 080 
1,440 

3, 200 
2, 400 

Alurhito of potasii iiiid Rcid pIio.spluTte without liiuo ... 

Tni^i’eiiso iloe to ... ....... _. ..... 

1, 080 

040 

1 800 

Muriate ofiUJtash, acid ydiosphate, and nitrate of soda, with lime 

Muriate of potasli, acid i>liosphate, and nitrate of soda, without Ume..i 

Ttierejise due to 1 ime ........... ...... 

4, 280 
3, 800 

2, 520 
2, 520 

3, 400 
3, 100 

480 

1 

240 


I 


From these results it is evident that the lime has been more effective 
in the first season’s growth.” 

In an experiment of the same kind on corn lor silage the increiise 
due to liming was 4,640 lbs. per acre, the total yield with lime being 
16,820 lbs. per acre. 

Tests by Wheeler’s method (E. S. E., 0, p. 640) of the reaction of the 
soil of the difiereut fields of the college farm are reported. Most of 
the soils were found to be acid. 

Thomas slag vs. redondite as a fertilizer, 0. W. Burkett {Neiv 
Hampshire 8ta. BuL 59 , pp, 189,190), — In 1897 and 1898 comparative 
tests of Thomas slag (160 lbs. per acre), raw redondite (80 lbs. per acre), 
and roasted redondite (40 lbs, per acre) were made on plats of grass 
which had received nitrate of soda, 80 lbs., and kaiiiit, 400 lbs. per 
acre. Barley was used as a- nurse crop, and was cut in September, 
1897. The yields of barley were as follows: On the Thomas slag plat, 
1,312 lbs. per acrej raw redondite plat, 1,520 lbs., and roasted redondite 
plat, 1,424 lbs. The .yields of hay in 1898 were on the Tliomas slag 
plat, 3,704 lbs. ; raw redondite plat, 4,820 lbs., and roasted redondite plat, 
3,248 lbs. per acre. 

‘^In each year, as is shown in the data, the raw redondite gave the greatest yi<‘ld. 
Of the other two, the roasted redondite exceeded the Thomas slag hy 112 ll)s. pt't 
acre in the first year, while in the present season it was reversed, the Thomas slag 
yielding 456 lbs. per acre more than the other. From this experiment, therefore, 
their vainea are in the lollowing order: Raw redondite, first 5 Thomas slag, second, 
and roasted redondite, third. 

The fertilizing value of oil cakes, L. Malpbaux {Ann. Agron,, 25 
{1899), No. 3,pp. 111-126 ^ ahs, in Jour. €hem. Socu [London], ^6 {1899), 
No. 439, II, p. 575).— This is an account of a continnatiou of previous 
field experiments supplemented by pot experiments. The results were 
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very variable. As iii previous exi:)erimeiits, sesame (‘ake proved most 
effective^ followed in tke order named, by poppy, peanut, camelina, 
colza, castor bean, cotton seed, and palm cakes. This order may be 
changed by further experiments. For spring application the more 
rapidly decomposing poppy, sesame, and castor-bean cakes are reconi- 
inended. They slioiild be api)lied as early as possible. 

Manurial requirements of crops, W. P. Brooks [MassachusetU 
Hatch 8ta, Bui, 58^ pp, 3-12 ). — This is a brief summary of results and 
conclusions based upon experiments on twentieth-acre i>lats with vari- 
ous fertilizing materials, begun in 1889, a more complete account of 
which is to be given in a later bulletin. ^^The conclusions presented 
are based upon some 30 such experiments with corn, some 6 with oats, 
12 with grass and clover, and 1 each with, rye, soy beans, turnips, and 
cabbages, made at the station and in most cases also at other points 
in the State. 

The experiments show in general that — 

^^Th(3 widest differences in plant-food requirements exist between crops cultivated 
upon the same soil; corn, clovers, rye, «and soy beans being benefited mostly l>y 
potash ; grasses and oats, by nitrogen ; and mustard, cabbages, and Swedish turnips 
by phospboric acid. 

The experiments indicate the desirability of changes in the composition of the 
complete ‘special’ fertilizers offered in our markets. For most crops these fertil- 
izers contain too much phosphoric acid. For oats and grass they contain too little 
nitrogen. 

“ It is believed that for none of onr crops, except those of the imistard family, is 
the application of phosphates to supplement farm manure called for.^’ 

Formulas for fertilizers for different crops are given. 

Notes on the proper handling of barnyard niamixe, C. Wellixoton ( ilfa-s-sa- 
chuMitH Hatch Sta. Ihil. d.9, i)p. 13-16). — A general discussion, which is summed up as 
follows • 

“Of the three <*c)nimon conditions of barnyard manure, baii-rotte<l manure is the 
most \'alMa.bh‘, an<l w<*ll-rotted manure tli<‘. least, heeause of their relative amounts 
of nitrates. 

“Manur(‘, sliould be kept pa-cked a. way from the air as tightly as possible, a-ml il' 
rotie.d should he j)l()W6(l under Just l>efore planting, othorwise several months 
btdbre tlmt time. 

“ The more litttM' used in the manure, the greater lial)ility to loss of nitr(3gen. 

“Ike ns<5 of IxHldiiig material free from deeomposahle organic matter is ai UH^aus 
of protection against loss of nitrogen/^ 

Commercial fertilizers {Keninckii Sta. Ihil. 79 ^ pp. 139-197 ), — Analyses and valua- 
tions are reported of 38 samples of fertilizers analyzed under the old fertilizer la,w 
and. 67 samples inspected under the new law (E. S. R., 10, p. 330), with iiotes on 
valuation and selection of fertilizers, and extracts from the fertilizer law of the 
State. 

Fertilizer inspection, C. D. Woods {Maine Sia. Bui, SO, pp, <9).— -Tabulated 
analyses of 142 numufacturers’ samples of fertilizers licensed before March 8, 1896, 

■' with a summary of the chief provisions of the Btate fertilizer law. ;, 

'^' ' Analyses of fertilizers, C. A. (Um&BMAn {Mmsaohmetts Match Sta. Btil S9, pp. 

bulletin givers a schoduh'^ of trade values of fertilizing materials in 189'.) 
and analyses of 106 sampleH of fertilizing materials, inoluding' mixed ftvrtili/a.vrrt, 
wood ashes, limekiln ashes, marl, muriate of potash, sulphate of potash aiul nia^g- 
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nitrate of soda, dried blood, meat and bone, tine ground bone, acid pliospliato, 
}}oiie asli, liquid fertilizer, plant food in tablet form, velvet bea-im, tobacco dust, 
damaged grain, water extract of dry forest leaves, and cotton-seed ineaL 

Tlie inspection of fertilizers in 1898, F. W. Morse (N'ew Ilampshire Sia. Bui 
61 j pp. A5“).— -Analyses of 64 brands of .fertilizers inspected in cooperation with the 
State board of agriculture are reported. 

Analyses of licensed commercial fertilizers, 1899, F. W. AVoll and A. Vivian 
( Ifisconsln Sta. BiiL 7d, pp, id).— The bulletin incdiides explanations of terms, notes 
on valuation, analyses of 5 samples of fertilizers, and the text of the fertilizer law of 
Wisconsin. 

Sale of commercial or artificial fertilizers in South Australia, W. Ij. Sum- 
mers (Jour. Agr. and Ind., South Australiaf 2 (1890)^ Ko. 6, pp. 499, SOO ). — The provi- 
sions of the Fertilizers Act Amendment Act of 1898 and the Fertilizers Act of 1894 
are noted. 

Fertilizers, E. Hotter (Dlingerslelire. Grass: Landes- Vet'suchsstaiion, 189S, pp. 89) 

A brief general treatise on the nature, management, and luse of manures and fertil- 
izers. 

Experiments in fertilizing irrigated meadows, M. Zecchini and .R. Nuvoli 
(Staz. Sper. Agr. Ital., M (1899), JVb. f, 15-32). 

The use of lees and marc of grapes as fertilizers, E. Chuard (Clmm. Agr. 
Canton Vaud, 12 (1899), No. 9,pp. 209-211). 

The situation of the nitrate of soda industry of Chile, Maizirres (I/Engrais, 
14 (1899), Nos. 17, pp. 395-297; 18, pp. 420, 421). 

A study of the assimilability of the fertilizing constituents in various types 
of arable soils in the Bepartment of Aisne, France, L. Gaillot (Bill. Sta. Agron. 
Aisne, 189tS, jrp. 20-41 ). — An account is given of experiments on sugar beets with dif- 
ferent combinations of fertilizers on 7 typical soils in earthenware pots holding 100 
Eg. of soil. 

PIELD CROPS. 

Fertilizer, culture, and variety experiments on cotton, B. J. 

Bebdinct {Georgia Sta. Bui. 43, fp. 253-288). — Tliis is in continuation 
of work previously reported (B. S. B., 10, p. 139). Among 30 varieties 
of cotton African “ Limbless,” Lee Improved, Obristopber Improved, 
Hawkins Prolific, Bancy Hanks, Bussell Big Boll, Texas Oak, and 
Mascot, in tbe order given, rank first In the value of lint and seed pro- 
duced. Bussell Big Boll produced tbe largest yield of seed, Texas Oak 
tbe largest percentage of lint, and Mascot with King Improved ranked 
first in earliuess. From tbe results of 5 years’ work it is concluded that 
large bolls, large seed, and a bigb percentage of lint are closely con- 
nected with a high value of tbe total product. 

Tbe seed of an early and a late variety of equal productiveness 
mixed and planted together gave a better yield than when each variety 
was grown separately. The object of tbe experiment was to determine 
whether the ripening season could be lengthened and thus the capacity 
of tbe soil utilized to a fuller extent. 

This season planting cotton 1 ft. apart in rowSA ft. apart gave the 
best results. The average results for 8 years are also in favor of this 
distance. Varying the distance between plants in tbe row and the 
intervals between rows confirm the results of previous years (E. S. B., 
10, p. 139). 
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Gottoii'Seed nieail as a source of nitrogen for cotton was a little more 
effective tliaii dried blood, but slightly inferior to nitrate of soda* 
Plats which received all the fertilizer application before planting gave 
an average yield of 1,407 lbs. of seed cotton per acre, while those on 
which one-teiith of the application had been applied in the farrow at 
the time of planting yielded on an average 1,389 lbs. per acre. The 
results from the general fertilizer tests were inconclusive. 

Popular notes on the work of the station, rotation of crops, and the 
application of fertilizers are appended. 

Experiments with cotton, 1898, d. F. Duggs-ar {Alabama Collage 
Sta. Bill. 101.^ pj). 19 ). — These experiments comprise variety, fertilizer, 
and culture tests. Similar work has been previously reported (B. S. E., 
10, p. 37). 

Of 14 varieties of cotton tested, 9 yielded over 300 lbs. of lint per 
acre. The most prolific varieties were Enssell Big Boll, Deering, 
Peterkin, and Smith Improved, which yielded 382, 341, 339, and 331) 
lbs. of lint per acre, respectively. Texas Oak iiroduced the largest 
percentage of lint and Smith Improved stood first in eariiness. 

In the fertilizer test cotton-seed meal, acid phosphate, and kaiiiit at 
*1}he rate of 200, 240, and 200 lbs. per acre, respectively, were applied 
singly and in different (iombiiiations. The results show an average 
increase of 200 lbs. per acre in the yield of seed cotton with cotton-seed 
meal, 108 lbs. with acid phosphate, and 230 lbs. with kainit. This 
experiment was conducted on a gray sandy soil, and all fertilizers 
yielded a profit. Applying all the fertilizer in the center furrow gave 
better results than applying two-thirds or all of it in the two listing 
furrows. A comparison of rotten cotton seed, cotton-seed meal, and 
nitrate of soda gave inconclusive results. 

All experiment was made with potash fertilizers to determine their 
effectiveness in decreasing the black rust of cotton. It was shown 
that the use of oO lbs. of muriate of potash and 200 lbs. of kainit per 
acre, supplying equal quantities of potash, were equally eff ective. One 
hundred pounds of kainit per acre reduced the amount of rust, but the 
application of 00 lbs. was less effective in causing the plants to retain 
their leaves. 

Siibsoiling late in February failed to increase the yield. 

Cooperative fertilizer experiments with cotton in 1898, J- P. 
DlJGrG-AR {Alabama College Sta. Bui. 102^ pp. 23-94 ). — These experiments 
are in continuation of work formerly reported (E. S. E., 10, p. 431). Of 
the soil tests made this season in 41 localities of the State, 30 gave 
conclusive results, and these are discussed at some length and tabu- 
lated in detail. The Inconclusive experiments are considered briefly. 
The fertilizer applications were the same as the year before, "namely, 
200 lbs. of cotton-seed meal, 240 lbs. of acid phosphate, and 100 or 200 
lbs. of kainit, applied singly, in’ twos, and all three together. 

Acid phosphate was found effective' on a' greater number of soils 
than the other fertilizing materials-, when Tipplied alone. As in the 
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previous year, tlie application of 200 lbs, of cottoii-seed meal, 240 lbs, 
of acid phosphate, and. 100 lbs, of kainit per acre gave the best fiiiancial 
results ill the greater number of localities. The two complete fertilizer 
applications increased the yield of seed cotton 392 and 435 lbs. , per acre, 
the application containing 200 lbs. of kainit giving* the smaller inereaso. 
Acid phosphate and cotton-seed meal applied together gave an average 
increase of 339 lbs. of seed cotton per acre, and the increase of other 
applications ranged from 113 to 287 lbs, per acre, 

OoBcliisions as to the fertilizer requirements for cotton on dihereiit 
soils in various parts of the State are drawn from the results, and fer- 
tilizer applications are suggested. 

Seeding grass lands with vs. without a nurse crop, F. W. Eanb, 
{New llmn^Jshire Sta, BtiU 59 ^ pp, 183-187^ fi(j> 1). — In. tlie spring of 1897 
a mixture of 5 lbs. of alsike clover, 7 lbs, of red clover, 5 lbs. of red top, 
and 12 lbs. of timothy per acre was sown \?ith and without a nurse 
crop. Barley was used as the nurse crop and was sown at the rate of 
3 pecks per acre. The hrst season the crop grown with barley gave 
the best returns, but when the yields of two seasons were token together, 
the difference was not so marked. The excess in yield of hay .for the 
two seasons, in favor of the crop grown with barley, was 3,6()2 lbs. 
The author believes that in general for New Hampshire conditions it is 
advisable to sow grass seed with a nurse crop. A similar experiment 
has been, previously reported (E. S. R., 10, p. 429). 

Field es:periments, J. A. Murray and T. H. Middleton {Afjr, 
Unii\ €oL Wale^, Abert/stwyth, 1898^ pp, 4:2 ). — The experiments 
here reported were comparative tests with fertilizers, and the results 
are tabulated. From the results on grass land it Is concluded that 
nitrogenous manures,, when used alone, are detrimental to the fertility 
of the soil and the quality of the grass. An application of 3 cwt. of 
basic slag and 2 cwt. of nitrate of soda per acre is considered a ])rofit- 
able dressing. As compared with the application of 9 cwt. ])er mire, 
19 cwt. ot basic slag gave an. increase in the 'yield of hay |>,roportionaI 
to the extra quautity of fertilizer applied. 

The ehlorid and sulphate id* calcium, potassium, and. sodium W6rc3 
used in 'Coimectiou with superphosphate as tertilizers for, maiigel- 
wurzels. Calcium sulphate produced no effect, while the ehlorid 
materially reduced the yield. The potash and sodium salts increased 
the yield. ' Sodium sulphate gave better yields than sodium ehlorid. 
Asparagus plants , were benefited by an appheation of sodium, ehlorid, 
and to a still greater extent by an application of sodium sulphate. 
Common salt proved injurious to grass' when, applied in quantities 
w 1 dell were not harmful to jnangel-wurzels. 

The results of an experiment on the relation of certain fertilizers to 
the yield of meadow hay showed that on the average nitrate of soda 
slightly decreased the crop; tliat' superphosphate of lime, on the aver- 
age, yielded a profitable increase, and that the use of kainit gave largo 
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and profitable returns. In conjunction with nitrate of soda and in the 
absence of potash, fertilizers, lime gave good results; but on the aver- 
age it decreased the yiekl of hay. It is recommended to apply 2 cwt. 
of basic slag in the firll and 1 cwt. superphosphate and 4 cwt. of kaiiiit 
ill the spring as a fertilizer for meadows. 

Basic slag as a fertilizer in hay farming, A. T. Neale {Delaware 
8ta. BuL 43^ pp. 19-24 ), — This article is a discussion of the advantages 
of basic slag as a fertilizer and the obstacles in the way of its general 
introduction. The experimental work with basic slag at several experi- 
ment stations is briefly reviewed, and the results of experiments at the 
station are reported. 

Grrass was sown with rye in 1897 and the plats were fertilized with 
bone, acid phosifiiate, and basic slag, farmshiiig 72, 42, and 54 lbs. of 
phosphoric acid per 300 lbs., respectively. The results are given in the 
following table: 


YieUU of rye and kay fertilized with different forms of 2)]iosphorie aeid. 


Kind of fertilizer. | 

! 

Amount 

applied 

Yield of rye per 
acre in 1897, 

Yield of 
hay per 


per acre. 

Grain. 

Straw. 

acre in 
( 1898. 

find fiftirl plio.splinte 

Pou7ids. 
300 ; 

Bushels. 
21 . 4 

Penmds. 

2,414 

2,001 

Pounds. 
5, 383 
4, 788 
5, 391 
4,605 
4, 644 
4, 992 
5,171 

A <*i<l plj (»sphfl,t(s 

300 

22. 8 

BiXSic slag - 

400 

17.9 

1, D22 

iSffn'ift ... 

18.2 

17.0 

2 ; 083 
2, 100 
1,543 
'2,213 

Kjihi« slag : 

800 i 

boiie ' 

SCO 1 

16.9 

Hjiaie slag and acid phosphate ..I 

300 

20. 4 



It is concluded that the acid i)hosphate had been exhausted by the 
grain, while bone and slag still had a good effect on the succeeding hay 
crop. 

Experiments with rape, W. Geashoff {Jour, Landw,, 47 {1899)^ 
Ifo, p'p. 85-90), — Experiments were made to determine the influence 
of soil and fertilization on the fat content of rape seed. The method 
of coiiducting the exjieriments is described, and the results are tabu- 
lated. The author concludes, from the results obtained, that the char- 
actei" of the soil and the fertilizer have a marked influence on the flit 
content. The difference of flit content of seed grown on diluvial sand 
and ‘^Giohlenkeuper” was 5 per cent. The soil of the ‘^‘kohlenkeuper^’ 
division (upper division of the Triassic) produced the largest yields 
and the highest fat content in the seed. Fertilizing with phosphoric 
acid increased the fat content over 2 per cent. The nitrogen content 
and the fat content of the seed seemed to be in direct relation to each 
other. The seed produced on ^Grohlenkeuper” showed the highest fat 
content and the lowest nitrogen content, and the seed obtained from 
soil fertilized with nitrogenous fertilizers was richest in nitrogen and 
poorest in fat. . , 

Sorghum' in 1898, C. L. .{Delaimre' 8ta, BuL 44j pp, 16 ), — 

This is in, continuation of work formerly ''reported (.E. S. R., 10, p. 345), 
^ , 4505---NO. 2— --4 
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Tlie experiments were cooperative, and tlie results with, the several 
crops at different times during the season are tabulated in detail* The 
^^Brix method^^ and •^glucose method for deteriiiiiiing the available 
sugar are compared* 

The varieties of cane grown were Amber, McLean, and Orange* The 
percentage of sugar in the juice of Amber cane ranged from 13*89 to 17 
per cent, with an average of 15.41 per cent for seven different crops* 
Only one crop each of McLean and Orange were grown, and in these 
the percentage of sugar in the juice was 14.79 and 11.61 i)er cent, 
respectively. 

The crop of Amber cane which gave the best yield of available sugar 
l)er acre contained the least available sugar per ton of cane, while a 
crop which was one of the lowest in available sugar per acre stood next 
to the highest in available sugar per ton. >^It is evident enough tliat 
the, stand of cane is of prime importance. A shortage in that can not 
be suxiplemeiited by any richness whatever in sugar conteiit.^^ 

Comparing the stalks of the crop of the previous year from the seed 
of which this season’s crop was grown, it is shown that while the selec- 
tion was made on the basis of the weight of the parent stalk the stalks 
of this season are practically equal in weight, and that the percentage 
of solids and of sugar in the juice is lower than in the parent stalk. 

A few experiments were made to study the effects of blading the 
cane. The stalks were bladed from 10 to 17 days before cutting, and 
the results obtained show an increase of approximately 15 per cent of 
sugar in the juice, 4 per cent in the purity, 7 per cent in the tonnage of 
cane per acre, and 34 per cent in the available sugar per acre. 

Sugar-beet investigations in 1898, A. B. Selby {Ohio Sta» Bui 
99^ jp;p, 77-122^ Jig, 1 ), — These investigations are in continuation of the 
previous year’s work (E. S. E., 10, p. 34C). Tlie bulletin contains tlie 
detailed results of cooperative sugar-beet experiments for 1S9<S, and 
gives comxdete directions for the culture of sugar beets, short notes on 
diseases and insects attacking the sugar-beet, and tabular statements 
of the weather conditions for the growing season. 

The results of analyses of 498 samples grown throughout the State 
show an average weight per beet of 23.7 02 ;., and an average sugar 
content in the beet of 11.4 per cent, with a purity of 77.9. The results 
are not as satisfactory as those of 1897, and it is believed that insecff 
and fungus injuries caused the decline. The average results are in 
favor of the northern and northeastern xiarts of the State, in which 
the most favorable theoretical conditions prevail. 

Conditions pertaining to beet-sugar factories are discussed and anal- 
yses of certain water and limestone sui>plies of the State are given 
in tables, / , 

Sugar beets in South Dakota for the year 1898, J. H. Shepard 
and W, H. Knox {South Dakota Sta» Bui 62^pp, 35-82,^ figs, 10^ pis, 6j.— 
'Twenty cooperative experiments in the culture of sugar beets were con- 
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(liicted in five different localities of tbe State to determine tlie tonnage 
of beets per acre that might be obtained and tlie cost of production. 
The bulletin contains meteorological data^ directions for sugar-beet 
culturej and the reports on the results in the different localities. 

Vilmorin and Klein wanzlebener were the varieties grown in these 
tests. The average results for all experiments were as follows ; Sugar 
ill the juice, 18.44 per cent; purity, 88.91 per cent; yield per acre, 
16.30 tons; cost of production per acre, $37.64, The percentage of 
sugar ranged from 16.40 to 21.20 per cent, the purity from 79.70 to 94 
per cent, the yield per acre from 6.50 to 32.90 tons, and the cost per acre 
from $19.10 to $53.77. In six instances the yield per acre was less than 
12 tons. The small yields were caused mainly by late planting an d insect 
attacks. 

Sugar-beet investigations in Wisconsin during 1898, F. W.Woll 
( WisGonsin Sta. Bui. 71^ pp. 34^ Jig. 1). — The investigations in sugar-beet 
culture were conducted in 1898 as in the previous year (E. S. K., 10, p. 
39). This bulletin reports the results of analyses of beets grown by 
farmers in different parts of the State and considers the experiment in 
sugar-beet culture made at the station. 

The samples analyzed numbered 253, and they were furnished by 121 
farmers in 56 different counties. They were taken at two different 
periods, 151 afc harvesting time and 102 about one month before. The 
early samples had an average sugar content in the juice of 14.84 per 
cent with a purity of 78.8 per cent, and the samples taken later con- 
tained 15.36 per cent sugar in the juice, with a purity of 78 per cent. 
The average weight of the beets in the samples was 1.4 lbs. The aver- 
age yield per acre was estimated at 12.6 tons. 

Sugar-beet experiments have been carried on in the State during 5 
seasons since 1890, and the analyses of 2,537 samples obtained from this 
work, not including samples grown at the station, showed an average 
of 13.59 per cent of sugar in the juice, and an average coefffcient of 
purity of 77.7. The average yield of beets per acre for the samples 
grown during the 5 seasons is given as 15 tons. 

The use of lime as a fertilizer for beets produced an increase in the 
sugar content in 6 cases, and a decrease in 2 cases, while in 1 instance 
no difference was noticeable. The average results were in favor of 
liming. 

The average cost of growing an acre of beets as reported by 36 grow- 
ers was $28.80. 

A test of 15 varieties was made at the station, on 2 fields of different 
grades of fertility. The less fertile of the 2 fields was fertilized with 
360 lbs. of sulphate of iiotash, 360 lbs, of dissolved bone, and 400 lbs. 
of nitrate of soda per acre. The unfertilized field yielded 19.8 tons and 
the fertilized field 17.5 tons of beets per acre, and in most cases the 
sugar content of the beets from the unfertilized field was the greater. 
Of the varieties tested by the station, FrenchTery Eich, and Pitzscliko 
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p]lite gave tlie best results. Analyses sliowed tluit tlie sugar content 
of varieties grown by outside parties decreased in tlie following order: 
Klein waiizlebeiij Zeringen, FrencliVery Eicli, Klein wanzlebeii Iiiiproveci^ 
Yilinoriii Improved, and Kleiiiwanzlebeii Nebraska. 

Fertilizer experiments on marshy soil were continued. This seastui 
the vsoil was fertilized with 130 lbs, of potash, 65 lbs. of x^liosphoric acid, 
56 lbs. of nitrogen, and 1 ton of lime x)er acre, apxdied in diftereiit coin- 
binations. The fertilizers were applied in the form of sulphate, inuri- 
ate, and silicate of potash, double carbonate of magnesia and potash, 
siiperpliosx>liate, and nitrate of soda. The yield obtained was 13.65 
tons of beets and a little over 2 tons of sugar per acre. The richest 
beets contained IBx^er cent of sugar and were grown on a xdat fertilized 
with bone pliosphate and muriate of potash. The plat which had 
received nitrate of soda, x^otassium sulx>hate, and bone phosphate x^ro- 
duced beets with a sugar content of 15.9 x>er cent. On most of the 
plats the increase in tonnage and sugar was obtained at a cost below 
that of the fertilizers applied. The author concludes that with good 
culture and i^roper fertilization, beets with a sugar content of 4 per 
cent above the factory standard can be grown on soil that contains 
almost 20 per cent of organic matter. 

Experiences and results iii breeding new varieties of plants, O. Pitsch (Dent. 
Landw, Pressef ^6 (1899), Aos. ^1, pp, ^^1, 993; 9S, pp. 949, 950; 95, pp. 97$, 974; 30, 
p. S35; $1, p. 350; $4, pp. 383, ^5*4) .—Notes on the results of breeding new varieties 
of x)otatoes, wheat, and barley. 

Report of the Cawnpore Experimental Farm for the Kharif and Rabi seasons 
of 1897-98, S. M. Hadi (AUahal)ad, 1898, pp. 34, map 1). — This is a report of the 
crops grown at this farm in British India during the fall of 1897 and the spring 
of 1898. The experiments consisted of fertilizer, variety, culture, and implement 
tests. . ’ 

The results obtained indicate that indigo refuse, especially when old, is a bettor 
fertilizer than green crops plowed under. American and otlier foreign varieties of 
cotton were foimd snj)erior to the native varieties, but it is believed that exotic cot- 
tons are more apt to deteriorate than other varieties. Ainericain wheat and Canadian 
oats were grown with good success. 

The development of the production of fodder beet seed, H. K, Guntiikk, 
{IfithUng^s Lmidio. ZUj., 48 (1899), Nos. 10, pp. SOd-SBO; 11, pp. 414-417). — A. popular 
article discussing the improvement of the held boot. Some historical data are given 
and a number of varieties described. 

Coffee in Porto Rico, A. Cr Hansakd (Planting Opinion, 4 (1899), No. 16, pp. 
995-997). — ^This article describes in a popular way how coffee culture is carried on- 
in Porto Rico. 

Coffee in Queensland (Planting Opinion, 4 (1899), No. 19, pp. S51, 359). — A popu- 
lar note on the cultivation of coffee. 

Further experience in the culture of corn for grain, F. YON Lociiow (Mitt. 
Pent. Lcmdiv. GeselL, 14 (1899), No. 8, pp. 106-109). — This is a report on atest of 44 
varieties of corn, including many American varieties. The results and the descrip- 
tions of varieties are given in tabular form. 

The story of the cotton plant, P. Wilkinson (New York: P, Appleton f Co., 1899, 
pp. 191, Jigs. This is one of The Library of Useful Stories published by this firm. 

The topics treated are origin, growth, and descriptions of the chief cultivated spe- 
cies j cotton-plant pests and other injurious agents j cultivation of cotton iu differ- 
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ent countries; the microscope and cotton fiber; plantation life, and the early clean- 
ing- processes, including picking, ginning, and baling; man ip ul at ion of cotton in 
opening, scutcliing, carding, drawing, and fly frames; early atteiiipts at spinning, 
and early inventors; furtlier developments by Arkwright and Crompton; the mod- 
ern spinning mule; other processes in the spinning of cotton; and destination of the 
spun yarn. 

Cowpeas, J. Gr. Smith ( fk S. Dept. Agr.^ Farmers’ Bui. pp. j?).-— This 

publication is a i)opnlar bulletin discussing the value and use of the cowpea for soil 
renovation, foi-age, and silage. Complete notes are given on the cultivation and 
harvesting of the crop and the method of harvesting the seed. Varieties and the 
variations occurring when grown under difterent climatic conditions are descri])ed, 
and the feeding value of the crop is pointed out by comparison with that of other 
common forage crops. 

Sowing crimson clover in different months, F. W. Kane (N'e%u Sampsliire Sta. 
Bui. 59, pp. 18S, ISOjfig. 1). — Crimson clover was sown .lime 29, July 31, August 31, 
October 10, and November 7. The plants sown early attained a fair size, but only a 
few withstood the winter. A mixture of medium red and alsiko clover is consid- 
ered more valuable than crimson clover for that climate. Tests Avith crimson clover 
have been reported in a former bulletin (E. S. R., 8, p. 586). 

Russian flaxseed in its relation to German flax culture UJeut.Lmulw. Presse, 

{1899), Nos. 33, pp. 360, 361; 33, p. 373). — A popular article discussing at some 
length the kinds of flaxseed produced in various parts of Russia and their importance 
to flax culture in Germany. 

Drilling grain {Landw. Wchnhl. Schlesurig-Ifolstein, 49 {1899), Nos. 15, pp. 377-380; 
16, pp. 395-398). — This article is a popular x> resen tatioii of the subject, ^jointing out 
the advantages of the use of the drill. The opinions of several investigators on the 
subject are given. 

How shall we prevent the lodging of grain? Saxjberlich {FUhling’s Landw. 
ZUj., 48 {1899), No. 9, pp, 336-343). — This article discusses in a popular way how to 
fertilize; cultivate, and rotate the crops in order to prevent the lodging of grain. 

Top-dressing grass lands, F. W. Bane {Nexo Hampshire Sta, Bui, 59,pp.XS7, 188), — 
An acre of grass laud was dressed in the spring with 100 ll:>s. of nitrate of soda, 100 
lbs. of dissolved boneblack, and 50 lbs. of muriate of potash, while another acre of 
grass land served as a check plat. The first season the fertilized plat yielded 910 
lbs. and the second season 820 lbs. of hay more than the nnfertilized plat. * 

Pastures and grasses suitable for making hay, P. H. Mell ( Jlahamu College 
Sta. Bui. 100, pp. 318, 319). — A note is given on the prexmration of land for the estab- 
lishment of x>i^8txires, and the different x^asture grasses recommen<led are briefly 
described. 

Hop growing on ii'rigated lands, J. Shomaker {xhner. P'arm. Mag., 5 {1899), No, 
5, pp. 353-356, figs. 4). — A x>opula.r article on lioxx growing in the Yakima Valley, 
Washington. 

Lime as a fertilizer for hops {SUehs. Landu). Ztsalir., n, ser., 31 {1899), No.l4,p. 
155). ■ — A note giving the results of oxx>eriments made by S. Hannamann and L. 
Kourinsky at Postelberg, Austria. Hops were grown on a soil poor in lime. An 
aii>l>^ication of 3,400 kg. of lime per hectare increased the croi> 402.6 kg. 

Cultivation of oats in the Rhine Province and the varieties best adapted 
to the region, Osxerspey {Ztsclir. Landw. Ter. Ehempreussen, 16 {1899), No. 14, pp. 
133-135). — Apox>ular discussion on the cultivation of oats, giving a comparison of 7 
varieties tested for several years. 

Extra early potatoes, W. E. Hall {Gardening, 7 {1899), No. 157, pp. 303,393).'— 
Uncut potato tubers were set in shallow boxes with the blassom ends up and three- 
, fourths' covered with sand. The boxes were placed in rather subdued light at a 
temperature of 50 to 60^. Twenty-seven days later the tubers were carefully 
removed from the sand and placed 'in the field in the same jiosition which they had 
occupied in the box:.' This lot matured from. 7 „ to 10: days earlier than another 'lot 
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planted directly irom tlie bin. The first lot was also several days earlier tlian a 
third lot siniilaiiy treated, with the exception that it was not put in sand, 

Report on P. Heine’s comparative variety tests with potatoes, in 1898, at 
Kloster Hadmersleben, K. Kittlausz {Deut Landio. Fresse, iSO (1S99), JSfo. 30^ pp. 
oo.9-~^?43). -"-A report on the results of a comparative test with over 100 varieties of 
potatoes. The r(‘.sults are given in tables and discussed at some length. 

Sugar cane grown in soils containing salts, H.WiNTiai (Arc7^. /(xra AS’wiAwwd., 
1S9S, July 1; abs. in Sugar Cane, SO {ISOS), rVo. S30,pp» 4Si2, 4SS). — This artitde treats of 
the effect of salts in the soil on the composition of cane juice. 

The infiiieiioe of the arrowing of cane on its saccharine content, H. C. 
Pbinsen-Gbehligs {Sugar Cane, SO {1898), Ffos. 346, pp, ^5S, JS9; S49,p, SOS). — From the 
experiments reported it appears that the process of arrowing or flowering of the 
cane only very slightly diminishes its saccharine content. 

On some constituents of the sugar cane, M. Racibokski (Sugar Cane, SO (ISOS), 
No. S50,pp.474-4?S). — This article is a discussion of a chenucal study of sugar cane. 
It is concluded from the results that sugar cane contains a chemical substance having 
tlie property of oxidizing guaiacum, and which exercises the same function in coii- 
ne(.* tiou with the respiration of plants as hmmoglobin and hmmocyanin in that of 
animals. The author proposes to name the substance leptomin.^^ 

A review of the methods of purchasing cane, whether by test or otherwise, 
W. C. Stubbs {Audubon Park, New Orleans, La., 1899, 2 )p. IS). — A paper read before 
the Louisiana Sugar Planters’ Association, in which the equitable division of profits 
between the grower and the manufacturer, the method of predicating an output of 
sugar from an analysis of the cane, and the methods of sampling cane are discussed. 

Experiments with sweet potatoes, G. AV. Carver {Alabama Tuskegee Sta. BuL 
B,pp. ISJUN^S)* — This bulletin reports on tbe results of fertilizer tests with sweet 
potatoes and gives general directions for the culture of the crop. On account oi 
adverse conditions the experiments were not conclusive. 

Tobacco culture in the German colony of New Guinea (Deut. Landw. Fresse, 
$6 (1899), No. SJ,p>p^ 359, 360,figs. 8). — A brief poi:)nlar description of tobacco culture 
as it is carried on in the German colony of New Guinea. 

HOETICTOTmE. 

* 

Gi-reeii corn nnder glass, F. W. Bane {New RampsMre Sta. Btil. 60 ^ 
pp. 16 j Jigs. 7). — Tbe author believes be has demonstrated tha.t tbe 
forcing of green coru, an industry as yet practically unknown, may be 
profitably undertaken . 

Tbe forcing bouse sbould liave 3^ to 8 ft. clear space above the bed, 
according to tbe variety to be grown, and sliould be capable of inain- 
taining a temperature of 75^ or more during tbe day and not lower 
than GOO, or better 70°, at night. Shade, is not necessary. Any fertile 
greenhouse soil may be used. 

Much time may be gained by soaking* tbe seed and planting in pots, 
taking care to transplant, however, before tbe plants become root bound. 
Experiments indicate that tbe rows sbould be 18 inches apart, and tbe 
plants 9 incbes in the row. Tbe only training found;, necessary was 
tbe removal of suckers. One-half tbe tassels may also be removed 
without injuriously interfering with pollination. ' /'More strength is thus 
thrown into the ear.. In these experiments the ' crop wasmatured in 
', about 88 days.. ' : ' 

'^By beeping a high temperature a.nd devoting a whole house to corn, it is 
believed that this crop could be harvested in a much shorter period. Ii; usually 
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talces from 12 to 15 weeks to mature lettuce from seed. Wkile, of course, corn 
requires more space iu the house, it is readily seeu that it can he grown with as 
quick results; also, were we able to produce 2 ears per plant, an ear of corn would 
rei)res 0 nt the product from about the same space that a head of lettuce occupies.''^ 

The varieties tested were Early Mitmesota, Crosby Early, White 
Cob, First of All, Early Eordhook, and Adams Extra Early, Notes 
are given on each, 

'^The varieties found to do very well wmre Crosby Earbq First of All, and Vhit© 
Cob. The White Cob -was the earliest, but Crosby Early was thought to be more 
desirable. Other varieties we believe well adapted to forcing are the following: 
Extra Early Beverly, Ihistoian Early, and Early Eordhook. From our experience 
with the above-named varieties, I believe we can depend upon almost any variety 
that is desirable out of doors to be equally valuable under glass. Moreover, if 
proper heat, moisture, and a rich soil be given, a crop will mature in the green- 
house iu a shorter time than in the garden. In the forcing house, with the exception 
of light, we can have almost ideal conditions. With the use of the electric light, 
even the cloudy weather of winter can he overcome to a degree.^^ 

Until the corn is 0 weeks old, the space between the rows may be 
utilized for catch crops, Eadish and Urand Eapids lettuce gave best 
results as such. 

The only pests to contend with are rats and mice. These dig up the 
seed and rats also attack the matiirer corn, eating the more succulent 
parts, especially the ears. They should be exterminated before plant- 
ing the crop. 

Forcing pole beans under glass, F. W. Eane (New Mam^pJisliire 
Sta. BmL 62^ pp. 29-36, Jigs. .2).— The author has forced pole beans under 
glass successfully. The greenhouse requirements and methods of pro- 
cedure are about the same as in the case of green corn (p. 147), Plants 
were trained both on poles and string trellises. The latter method 
gave better results. The bean is self-lertile, hence does not need to 
be cross pollinated. The time from germination to maturity ranged 
from 54 to 02 days. Beaus planted in hills, 18 in. apart each way, with 
2 to 3 plants to the hill, bore well. Practically no trouble from insects 
or fungi attended the growing of the crop. Comparative trials were 
made with dwarf and pole beans under glass. The fruiting period was 
divided into 8 piickings. The larger part of the dwarf beans were gath- 
ered in the firsts pickings. ^^The pole beans are much more productive 
than the dwarf varieties. Not only is this true in the first 3 pickings, 
but they continue to yield good returns for a much longer period. The 
time from germination to maturity is a trifle longer perhaps with pole 
beans than with the dwarf varieties.’^ 

Some peacb notes, H. N. Starnes (Georgia Sta. Bui. 42,pp.207- 
220; 230-250d, Jigs. 5, pi. 1 ). — The various operations of peach culttire 
are reviewed in considerable detail, and descriptive notes are given on 
95 varieties of peaches. The following fertilizer, for. bearing' trees, is 
recommended': Three poundsTiigh-grade acid phosphate, 1 lb. muriate 
of potash, and 1 lb. cotton-seed meal. 

Tests were made to determine' the resistance of the foliage of the 



148 


EXPERIMENT STATION RECORD. 


Blberta peacli to various strengtlis of standard insecticides and fungi- 
cides. The results indicate that normal Bordea,iix mixture is liable to 
injure the foliage of this variety, but when diluted to or | normal 
strength it ma-y be iised^with safety.' 

Tests Avere made to ^letermine the relative resistance of diitereiit 
varieties to normal Bordeaux mixture. Varieties were, found to differ 
greatly in this respect and extremes were widely separated. The (111 
varieties tested are groui)ed as follows : 

Varieties extremely resistant. — Bishop, Oliftoa Cling, Crimson Beauty, Crosby, 
Florence, Josephine, Mamie Ross, Mountain Rose, Picnxiett Late, Plant Seedling, 
Sallie Worrell, Triumph, and Wallace. 

Varieiics quite rcsistanL — Admiral Dewey, Albert Sidney, Carman, Champion, 
Crawford Early, Early Tillotson, Fleitas St. John, Hale Early, Husted No. 50, llus- 
tedNo. 52, Husted No. 54, Husted Extra Early, Lady Ingold, Miss Lola, Muir, Octo- 
ber Beauty, Pace, Reeve Favorite, R. E. Lee, and Spottswood. 

^‘Varieties moderately resistant.— Gloho, Hill Chili, liobert, Sneed, Sylphidc. 

Varieties easily affected, — Alexander, Baldwin Late, Bokhara No. 3, Biistiaii Octo- 
ber, Chinese Cling, Elberta, Emma, Heath Cling, Hoover Heath, Husted No. 53, 
Lonoke, Oldmixoii Free, Susquehanna, Waddell, and Wheatland. 

Vai'k'iies quite easily affected. — Chinese Free, Connecticut, Crawford Late, 
Early Michigan, Indian Blood, Stonewall Jackson, and Stump the World. 

“ Ixirieties exfxemely sensitire. — Diamond, Henrietta, Oldmixon Cling, Old Newing- 
ton Cling, Pallas, Salway, Smock, and Thurher.^^ 

A preliminary account is given of a fertilizer test made to observe, 
through a series of years, the effect of radically different fertilizers on 
peaches. The fertilizers used were acid phosphate, muriate of potash, 
kaiiiit, and cotton-seed meal alone and in various mixtures. An appli- 
cation of 20 lbs. of kairiit per tree proved fatal. The most promising 
mixture consisted of 4 lbs. of acid phosphate and 1 lb. of muriate of 
potash per tree. 

Persimmons, B. L. Watts {Tennessee Sta, Btth FoL A"J, Ao. ;7, 
191--219j figs. id).~-This bulletin is a horticultural treatise ou the per- 
simmon, both American aiul Japanese, in Tennessee. Tlie distribution 
of eacli group in the United States, and tlie botanical (dmracters are 
discussed, and the most important varieties of each enumerated a.iul 
described. 

The Amerimn' persimmon . — The American persimmon is considered a 
promising fruit commercially. The very limited culture which it now 
receives is profitable, and the supply is not equal to the demand. 
These conditions have been an incentive during the last few years to 
the amelioration of' the wild types. The species are very^ variable ai,id^ 
offer inviting opportunities to the plant breeder. 

‘‘■We should have earlier ripening varieties. A persimmon one- third larger in 
size than any thus far introduced would be a valuable acquisition. The numerous 
large seeds found in most persimmons are objectionable; and one purpose in creating 
new varieties should be to reduce the number of seeds. A seedless variety com- 
,, paratively ' free from astringency, as large as some of the Japanese class and ripeiiing, 
before the advent of frost in most sections of the South, Avould he one of the most 
valuable fruits that ha\"o over been introilucedj’ 
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The various topics of soil, location, cultivation, and propagation are 
discussed in detail. A large supply of nitrogenous matter in the soil 
is not necessary for the best development of tree and fruit , but a liberal 
supply of phosphoric acid, and i)articularly potash, is essential to 
secure the best results. It is believed that excessive cultivation is one 
cause of premature dropping of fruit in the Japanese si)ecies. 

The Japanese persimmon , — Historical notes are given on the Japanese 
persimmon in America. On its own roots and in its native habitat the 
tree is of medium size. It is considered x>robable that in this country 
when worked on the native persimmon it will attain to a much greater 
development. 

Fruits of the Japanese persimmon vary greatly in size, shape, smooth- 
ness, color of skin, and flesh. With the color of the flesh are cor- 
related several characters or qualities of fruit, as astringency, consist- 
ency, and number of - seeds. 

The culture of the Japanese persimmon is xiractically the same as 
that of the native species. Three methods are given for obtaining Jap- 
anese persimmons of home x>i‘oductioii : (I) Cleft grafting the root of 
the common x><^i*siiRiiion in the nursery row. This is the best method 
when a number of trees are wanted for orchard planting. (2) Cleft 
grafting small wild trees of the common x^ersimmonj and (3) tox) work- 
ing old trees of the common x>ersimmon. 

The Jax)aiiese i)ersimmon requires but little x>runmg. Thinning is, 
however, necessary, if a considerable quantity of the fruit does not 
fall x^rematurely, in order to secure larger and finer fruits, uniform 
annual crops, and to promote longevity. It is the belief of one large 
grower that in the South overbearing kills 00 per cent of ail trees that 
die from various causes. 

Notes on tlie cheiiiistry of the persimmon, J, B. McBrydb (Ten- 
nessee Stcu Bui, YoL AT, No, I, pp. 220-228 ), — Analyses were made of 
both wild and cultivated x>orsimmous, the results of which are shown 
ill the following table: 

Gompositum of 2ye7'simmons. 
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76. 26 

. .45 

. '22.'69 

.60 

No. 5. tJapanesa gx'al't 
on iiativti, 

103.0 

....do ... 

16. 55 

10. 55 

.11 

75. 00 

,"".,42 

24.13 

" ' .45 

No. 6. Wild 

6.0 

15. 5 

18.72 

15.74 

,26 

66.78 

.64 

31. 32 

1.26 

,No.7.. Wild 

8.9 

17. 5 

23. 50 

38.19 

", .15' 

57, 24 

'.68 

41.34. 

.84 

No. 8. Wild 

,9.2 

10. 3 

23.48 

19.36 

.17 

57.25 

■■ .48 

40.99 

1.28 
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III a coiiiparisuii of these analyses with otliers already reported' (E. S. 
Ii .5 8, pp, 229, 701) it was found ‘Hhat the wild fruit (amtaiiis l^per 
cent more sugar than the cultivated fruit, and, furtliennore, that tliey 
contain nearly 13 per cent more dry matter. On tlie other liandy the 
ciiitiAurted fruit is liigher in protein. While these figures are, no doubt, 
correct for the samples so for examined, it will not do to bo too hasty 
ill drawing eoncliisions. . . . The most striking tiling sliowii by 
these analyses is the large proxiortion of sugar, which in this fruit is 
all in the form of glucoses. Thorough tests failed to show a trace of 
cane siigar.^- 

Small fruits in 1898, E. S. Goep {Wisconsin Sta. Bid 72^ pp. 37 ^ 
figs. 51).— Kotes are given on a considerable number of the newer vari- 
eties of strawberries, raspberries, blackberries, currants, and goose- 
berries, and many of them are figured. The Loganberry, golden 
mayberry, strawberry-raspberry {Euhtis sorbifoUus)^ and Jaiian wine- 
berry (I\^ are reported on unfavorably, A comparative 

study of varieties of currants was made with regard to vigor of growth, 
productiveness, size of fruit, and percentage of waste in the maimfa.c- 
tnre of jelly. 

An experiment was made of postxioning spraying the currant for 
Septoria rihls until after the harvest, thus avoiding smearing the fruit. 
Sprayed bushes retained their foliage 4 to 6 weeks longer than those 
not sprayed. Notes are also given on the relative vigor of growth and 
resistance to Septoria and mildew of difierent varieties of gooseberries. 

Of the varieties of fruits reported in this bulletin the following are 
considered the most desirable: Strawherries — Wm. Belt, Clyde, and 
Splendid 5 raspberries — for the table, Loudon; for canning, Colum- 
bian; blachberries — El Dorado; currants — Baby Castle; gooseberries — 
Downing, 

Small fruits : Culture notes and comparison of varieties, W. J, 
Geben {Ohio Sta. BuL 98 ^ pp. — In an experiment in soil culture 

1 plat of strawberries was hoed and a second was worked with a cul- 
tivator just enough to keep down the weeds; a third plat was cnlti- 
vated at least twice a week when the weather permitted, and always 
as sooh as xmssible after a fall of rain. Determinations of soil moist- 
ure showed that plat 3 held more moisture througliont the season, the 
excess at times amounting to the equivalent of i in. of rain. The rain- 
fall throughout the Kseason was abundant generally. 

Varieties difiered greatly in the benefit derived from frequent culti- 
vation. Of 3 varieties tested Tennessee Prolific on plat 3 showed an 
increased yield of C8 per cent over plat 1, while Haverland showed only 
10 per cent. The use of a plank clod-crusher in cultivation is reconi- 
meucled for at least half the time rather than a cultivator all the time. 

Notes are given on a considerable number of varieties' of small fruit.; 
' 'Kainit as ,a ; fertiliser, for the grape, J- Eaeot {Prog. 'Agn et Vit. 
.{Ed VE8t)j 20 [1899)^ pp, 348S50). — Tests were made of kainit as a 
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substitute for siilpliate of potasb in mamiriiig* grapes. Five plats of 
100 vines each on light porous soil received the treatments and gave 
the yields shown in the following table: 


Fertilise?’ experiment loitli grapes. 



Fertilizer. 

Amount. 

Yield. 

Density 
of miial. 


Per plat. 

Per hec- 
tare. 

Per plat. 

Per hec- 
tare. 

1 

Xaiiiit 

Kg. 

30 

Kg. 

900 

Kg. 

146. 5 

Kg. 

4, 395 

5, 89.0 
4,965 

10. 50 
9. 50 
10.50 

2 

Superphosphate .... - 

20 

GOO 

196 .6 

3 

Check 

165. 5 

/Kainit 

30 

900) 

600/ 

900) 

4 

\Superphosphate ........................... 

20 

1 14S. 0 

4,440 

10. 00 


f Kainit 

30 

1 



5 

< Superphosphate ....... 

20 

600 1 

165. 0 

4, 950 

10. 00 


ef soflia, 

10 

300j 







The eftect of the kaiiiit was plainly detrimental. On plats 4 and 5 
the action of the superphosphate, from the use of which the high yield 
of plat 2 was obtained, was paralyzed by the kainit. The kainit did 
not appear to have any adverse effect on the density of the must, how- 
ever, while on the contrary the superphosphate did. 

The ill effects of the kainit in this experiment were apparently due 
to the impurities mixed with the sulj)hate of potash, chief among which 
are the chlorids of sodium and magnesium, the latter especially being 
very injurious. Fortunately magnesium chlorid is very soluble and is 
not retained by the soil ; hence ill effects resultingirom the use of kainit 
may be avoided by applying it early the fall before, giving the winter 
rains 'Opportunity to wash away the injurious constituent. If this 
precaution is observed, kainit may be used as a fertilizer for the grape 
on permeable soils. 

Latest facts about grafted roses for winter forcing, A, B. Scott 
14 { 1899 )^ Ao. 558 ^ 817 ^ 818 ), — American Beauty, 

Kaiserin Augusta Victoria, Perle des Jardins, Bride, Bridesmaid, and 
Liberty roses Avere grown on their own roots and also grafted on Ma- 
netti stocks. All except American Beauty and Beiie des Jardins did 
much better as grafts. The author concludes from IukS experiments 
that grafted roses will make strong, vigorous idants much quicker 
than roses on their own roots. They also produce as many, if not 
more, fioAvers, and a larger i)i^‘oportion of the floAvers are extra fine; 
The roots are comparatively free from disease, and thus far in trans- 
planting grafted plants no evidence of eel worms has been discovered. 
Grafted roses are said to have more vitality than roses on their own 
roots. ■ ■ 

Manetti is considered the most desirable of the different varieties of 
stocks. 

' 'Ringing roses to facilitate propagation by cuttings, 'Greinee, 
{Bnl. Soe. Cent, Eort Seine^Inferieure, 2* ur,, 2 {1898)^ Ao. jpj). 880^ 
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^Si ). — The stem or braiicli of the rose is ringed the latter part of July 
or August, causing' the formation of a' callus before the cutting is 
removed in E'ovember. Cuttings thus treated strike root iiiiicli, more 
readily than ordinary cuttings, which can make roots only after having 
formed a callus. Ily this method the i)ropagation of vari,eties wliicli 
can not be propagated by cuttings except with great difliciilty, is 
rendered simple. Several rings may be made on the same branch, by 
observing the proper distance for cuttings. 

Report of tile department of horticulture, E. W. Rank {New Hampshire Sta. Jhil, 
59, pp, 190-19^). — Notes on commercial fruit culture in New Hampsliire in 1898. 
Short lists of apples, pears, x)lums, and cherries adapted to the State are given, as 
reported by growers. 

Hybridization, J. HI. Wilson (Jmer. Gard,, 20 (1899), No. 233, pp. 415-417, figs. 
6 ). — An historical essay. 

Hybridization, G. W. Olivkr (Amer. Gard.,20 (1899), No. 232, pp. 897-400 Jigs. 4 ). — 
An essay treating of the history, x)rincipl68, purpose, and limits of liyhridination and 
sterility of hybrids. 

Commercial fruit culture in Horth America, Y. Nyemetz {Fromwmhlennoe 
Flodovodstvo va Sgevernoi Amerilcye. St. Petersburg : V. Jiirschhaum, 1890, 2. ed., pp. 
SSSjfigs. 223). — This book is a report of observations made during a journey through 
the United States. There is a chapter devoted to instruction in horticulture in the 
United States, and special chapters on the apple, pear, qnince,p>6ach, apricot, plum, 
cherry, grape, siiiall fruits, and garden vegetables. 

Some of the more common fungus and insect diseases are mentioned, and the 
American remedies for fighting them are described. 

Types of fruit and their persistence under cultivation, J. Ckaig {Gardening,? 
{tS99), No. 162, pfp. 278, 279, figs. 2). — Especially illustrated by the Borsdorf apple, a 
variety that has been in cultivation for upward of 400 years. The variety is figured 
and notes are given on its history and synonymy. 

Effect of grafting (Co Htitr,!/ Gemt., 64 (1899), No. 2416, p. 388; Nat, Nursery man , 7 
{1899), No. 5, p. 48), — Reports specihc cases of modification of height of plant, color 
and flavor of fruit, maturity, and adaptation to climate and soil, caused T)y dilferent 
stocks. 

The pruning book, L. H, Bailey {New yo7'lc: The Alaomillmi Co., 1898, p}). 530, Jigs. 
SSI). — A monograph of the pruning and training of plants as applied to American 
eonditioiiB, This work is one of the Garden Craft Series, The first part of the 
work on fundamentals considers the rationale of pruning and training; tlie e-flect of 
pruning on the vitality of plants; the fruit bud and its position on the branch in 
various cultivated fruits ; and wounds and their treatment. The principles of jiron- 
ing are concisely stated in the form of twenty rules after the mannor of the autlior^ 
well-known lifteen rules for plant breeding. 

The second part of the book on incidentals treats of the details of American horti- 
cultural practice. Bpecific remarks are made on the pruning of the principal cul- 
tivated trees and shrubs. Over one-fifth of the entire work is devoted to Auuiricau 
grape training. 

The root pruning of ‘transplanted apple trees, N. 0. Booth (Gardening, 7 
{1899) No. 157, pp. 201, 202). — A criticism of the Stringfellow root pruning 
method. From tests made to determine to what length the roots of the' apple tree 
should be cut for transplanting, it is concluded that ^Ithe injury caused by too close 
root pruning is one that the trees do not outgrow, if they do not die outright. The 
heroi<? }>ruiLing advised by our southern neighbor seems to be ill adapted to our con- 
ditions. The mortality among our trees is far too great. 

At the ©lid of two years’ growth, medium rooted trees were considered quite as 
desirable as long rooted ones. In an experiment to determine the relative impor- 
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taiic© of tlie fi*J3rotis and larger roots^ most of those traiisj>laiited trees from wliicli 
all of the fibrous roots had been removed died. The percentage of trees that sur- 
vived transplanting was directly proportional to the number of small roots saved. 
From an experinieiit in horizontal root pruning, it is concluded that its advantage, 
if any, is so slight as not to be overcome by tbe individual variation of the tree. 

Root pruning as fro.st protection, 0. C. Buttekwick (Florida Agr., (ISBO), 
No, ISj pp. ^Sl ), — As a result of experiments the author believes that pruning 

lateral feeding roots is advisable, particularly in damp or very rich soil. 

Results of tlie late freeze in the South, W. F. Massey (FMstF F-xchange, 11 
(m90\No.l8,iu485). 

Seedsmen’s catalogues, new and old, S. B. Dick (Florist A Fxcliange^ 11 (1899)^ 
No. 31y jg. 566, figs. S), — Comparative notes on the seed industry in England in 1793 
and 1899, baaed on seedsmen’s catalogues of those years. 

Forcing fruits and vegetables in Prance from the industrial and commercial 
points of view, J. M. BirissON (Jour. Soo. Nat. Mori. France, Congres Mori. 1899, pp, 
5-15, dgms. 3). 

Truck farming in Florida (Florida Agr., 26 (1899), No. 20, p. 312). — Brief notes on 
the culture of several vegetables. Celery is not banked but wra|>ped with h’lorida 
moss, giving much better results. 

The culture of asparagus, J. F. C. Du Pke (South Carolina Sta. Bui. 3c9,pp. 10-15 ). — 
Popular notes. For planting, one-year old roots are preferred to older ones. X com- 
mercial grower’s statement of his methods of culture is appended. 

Forcing green corn under glass, F. W. Rane (Amer. Card., 20 (1899), No. 219, p. 
163, fig. 1). — The data of this article are contained in the author’s bulletin on the 
same subject (p. 146). 

Raising Bermuda onions (Jour. Jamaica Agr. Soc., 3 (1899), No. d, pp. 240-243). 

Cold storage onions (Pacific Rural Press, 57 (1899), No. 21, p. $21). — ^Exj)eTiments in 
Cali fornia have shown that it is perfectly feasible to overcome the sprouting propensity 
of the onion by cold storage. The bulbs were kept all winter in fine condition. 

G-rafting of muskmelon (Jardin, 1898, Dec. 20, p. 372; Jour. Soc. Nat. Hart. France, $. 
ser., 21 (1899), Feb.,pp. 142, 143). — A French experimenter has attempted to graft the 
muskmelon (_Gucimi8 inelo) on Gucurhitacem, especially of different genera, making, 
nse of Cuciirhita perewHis, Bryonia dioicu, and Thladiantlia diihia, all of which have 
perennial, fleshy roots. Grafts on the first species lived and grew, hut on the last 
two have not yet succeeded. The experiments are to be continued. 

Cultivation of the vanilla bean in Mexico (Sci. Amer. Sup., 47 (1899) No. 1221, 
p. 19580). — ^Kotes on location, culture, and profits of the business. 

Edible mushrooms, IL H. Lamson (New Hampshire Sta, Bui. 59, pp. 193-199, 
figs. 3). — The author describes in a popular manner the general characteristics of 
edilde iiinshr()OiBS, and quotes from a publication of this Department directions for 
guidance in colleoting them. He assigns a high food value to mushrooms. (See 
U. S. Dept. Agr., Farmers’ Bulletin 79.) 

Michigan fruit list, L. R, Taft (Michigan Sta. Bui. 168, pp. 127-139). —PopulSkT 
hints are given on selection of trees, care of trees when I'eceived from the nursery, 
planting, and priming. Lists of varieties of apples, pears, plums, peaches, cherries, 
grapes, currants, gooseberries, raspberries, blackberries, and strawberries adapted 
to different sections of the State are suggested for home use and marketing. JSiotes 
are given on the peculiar merits of a number of recommended varieties. 

Care of orchards, W. M. Munson (Mame Sta. Bui. 49, pp, 8, figs. 2).~-A popular 
article treating of renovation, grafting, fertilizing, culture, and spraying, A state- 
ment is made of the lines of orchard work now in progress at the station. In reno- 
vating old orchards that have never been plowed, hogs are recommended for stir- 
ring the soil and working in fertilizer. 

The treatment of old fruit trees, G. HOhn and F. K. Stock (Kronen-, Stamm- 
und Wurzelpjlege; ein Beiirag mr Behandlung der dlteren Obsthmme. Wiesbaden : B. 
Bechlold Co., pp. A practical work, treating of pruning, diseases, and 

fertiliaser^V,' 
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Tlie failure of certain fruit trees to set fruit; its causes and methods of 
prevention, C. Grosdemaxge {Jour. Soc. Nat. Sort, France, Congrh Sort, lS99,])p. 
16-37 ). — A siiniiiiary presentation of the subject. The causes considered are froKst, 
rain, fop;s, diseases and insect enemies, condition of the soil, exposure, and difference 
in varieties. 

Beil Davis apple, F, A. Waugh {Gardening, 7 {1899), No, 163, j). 378). — This 
variety as grown in New England is much inferior to the same variety as grown in 
the Mississippi Valley, It is believed that Spy and Fameuse A’^arieties of apph‘S are 
especially adapted to the Vermont climate. 

Origin of the Wealthy apple {Amer. Gard,, 30 {1899), No, 333, p, 404), 

Notes on the banana and its products {Jour, Jamaica Agr, Soc., 3 {1899), No. B, 
pp, 353-356), on the culture, yield, and marketing of bananas and the inaii- 
iiiactiire and chemical composition of banana meal. 

California olive industry (;iSci. Amer,, SO {1899), No, 34, p. 389). — ^Notes on the 
history and extent of the industry. 

A covered orangery {Facific Rural Press, 57 {1899'\, No. 33, p. 353, fig. 1), — Notes 
on an orchard of 17 acres in California covered Avith lath as a protection against 
frost. The cost Avas about $450 per acre. 

Curing lemons, A. S. Gaylord (Pacifiic Rural Press, 57 (1899), No. 31, p. 334, Jig. 1). 

The influence of cold on pear trees {Garden, 55 {1899), No. 1436, p. 360). — List 
of 54 Amrieties of pears, grouped according to hardiness in France. 

ReneAving strawberry beds, J. Meehan {Gardening, 7 {1899), No. 163, p. 379).— 
In commercial culture the early removal system is believed to be the most profitable. 

Grape culture in the Government of the Black Sea and in the region along 
the Kunia River, P. Stroy'EV {SelsTc. Khos. i Lyesov., 193 {1899), Pel)., pp. .331-353), 

Report of the ""viticuitural «exposition of Sao Paulo, 1897, Campos ba Paz 
( Viticulture; exposition viticole de S. Paul en 1897. Rio de Janeiro: Iniprimerie national e, 
1898, xrp. 51, pis. 8).— A statement of the methods of culture employed, varieti(38 
planted, and status of the industry in Brazil in 1897. 

Lawns, pastures, and hay, P. H. Mell {Alabama College Sta, Bui, 100, pp. 311- 
.^75).— Directions are given for establishing a good lawn. In the preparation of the 
land, Avhich is fully described, care should be taken that there is no deficiency in 
lime. Those grasses sboiild be selected that Avill best stand the heat of the southern 
siin and live through the dry season. Notes are given on 5 species and 1 variety of 
laA7n grass well adapted to Alabama soils and climate. These are Bermuda,, St. Lucie, 
carpet, Kentucky blue, and St. Augustine grasses. Late fall seeding is recommended. 

Photographing flowers {Gard, Cliron,, S, ser., 35 {1899), No. 649, p. 356), — Notes 
taken from the Boston Herald, 

Notes on varieties of carnations, C* W. Ward {Amer. Florist, 14 {1899), No, 565, 
p. 1066). — Notes on the merits of 47 varieties by a commercial grower. 

The pansy : Its names and its evolution, R. P, Brotiierston {Gard. Chron., 3. 
ser,, ' 35 {1899), No. 646, pp. SOB, 307). — ^The etymology of the Avord itself is diseusBed 
and a number of the popular synonyms of the last 150 years are mentioned Avith 
bibliographical references. Notes are given on some of the varieties of the early 
years of this century, the number cultivated and methods of propagation at that 
time. 

The introduction of the fancy pansy, R. Dean {Gard Chron,, 3. ser,, 35 {1899), 
No, 648, p, Extensive historical notes, 

Roses for grouping, P. JossT {Wiener Ulus, Gart. Ztg,, 33 {1899), No, 5,pp, 147- 
150), — Culture of roses for grouping and notes on numerous varieties. 

Origin of the Marechal Niel rose, H. Dauthenay {Rev. Sort., 71 {1899), No, 10, 
pp, 333, 334). 

A new method of violet culture {Amer. Florist, 14 {1899), No, 57S,p, 1389, jigs. 
The results of experiments by Sonnenschmidt and Jungo at Indianapolis, Indiana. 
The bottoms are ..chiseled off from 6 in. flowerpots, leaving rims 3 in, deep. These 
are set 1 in. deep in the soil and contain the plants. Marie Imnise violets tlnis 
treated made a healthier growth, produced more flowers, and ma(l (3 fewei* rMnners 
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tlian with the usual culture. The plants can be watered without wetting tlie foli- 
age, thus materially lessening the danger of damping off and overwatering. 

Violets trained in treedike form, H. Dautiienay (Eev, Ilort., 71 {1899)^ No, 6, 
pp. 148-I43j fig. I). — A French gardener has produced a new and distinct modifica- 
tion of the violet by sejjarating a stolon from its root and planting and training ifc 
to a stake in an upright position. The stems of plants thus trained are long, slender 
and smooth, and produce very few buds. The terminal bud develops into a cluster 
of leaves and flowers. Such plants have attained to a height of 50 cm. This height 
does not depend on the age of the plant but on the length of the stolon wfoen planted. 
Experience is necessary in order to obtain good results in the use of this method. 
Thus far but few flowers have been obtained on a single p>lant. All varieties of vio- 
lets are not equally amenable to this treatment. The results of this experiment are 
believed to be rich in suggestion for the ciilturist, not only of the violet, but also of 
the strawberry and other stoloniferons plants. 

The practical employment of steam at a low pressure for heating green- 
houses, A. Guion (Jour, Soc, Nat, Sort, France, Congres Hort, 1S99, pp, 63-67). 

SEEDS— WEEDS. 

Twenty-first annnal report of the Swiss Seed-Control Station 
at Ziirich, F. G. Steedek and. E. Thiele {Die Schweizer. Samen^ Unter- 
sueliimgs-Anstalt in Zurich, Mmmdzwanzigster Jahresherieht^ 1898, pp, 
35 )^ — This gives the report of tlie activity of the station from Jaly 
Ij, 1897, to June 30j 1898, and the administrative report for 1898, Dur- 
ing this time 8,462 lots of seed were tested for 525 individuals and firms, 
the results of the tests being shown in tabular form. Of these, clover 
and grass seed comprised 76.3 per cent, the remainder being miscel- 
laneous seeds. According to the report, 155 domestic and foreign seed 
dealers have availed themselves of the privileges of the station in 
testing and guaranteeing their seed, and, for the most part, the seeds 
examined were in excess of the guaranty. 

The averages of purity, germiiiative ability, and intrinsic value of 
all seed tested at the station since 1876 are shown in tabular form. In 
the following table are shown the data for a number of the more 
common seeds: 


Average results ofi seed testing in 1876-1899, 


Kind of seed. 

Hum- 
her of 
samples 
tested. 

Purity. 

! Gerrai* 
native 
ability. 



Per ct. 

Per ct. 

R<‘d clover 

10,800 

96.4 

91 

White clover 

1, 457 

94.9 

79 

Alsike 

1, 682 

96.0 

SO 

xMl’afla 

4, 160 

97.1 

90 

Kaparcet - — 

3, 740 

97.1 

70 

Crimson clover 

145 

95.8 

89 

Hop clover 

369 

95. 9 

78 

Rye grass — 

4, 055 

76.9 

75 

English .rye grass 

3, 656 

95.7 

81 

Italian rye grass 

3, 243 

94.8 

77 

Orchard grass 

5, 919 

78.5 

81 

Timothy 

1,805 

98.1 

92 

Crested dog tail 

1,217 

90.2 

71 

Meadow fo,x; tail 

1, 757 

78.4 

62 

Tall meadow fescite 

2,519 

93.0 

85 

Sheep fescue 

1,788 

76.1 

69 

Red fe.sene 

223 

72.4 

57 

Blue grass.' 

1, 824 

86,7 

61 

Rough, meadow grass — 

'534 

87.2 

70 


Kind (ff seed. 

Hum- 
ber of 
wamjdes 
tested. 

Purity. 

Gemii- 

nativo 

ability. 

Wood meadow-grass 

533 

Per ct 
80.8 

7V,r cL 
08 

Yellow oat grass 

696 

69. 3 

52 

Fiorin 

1, 006 

72.3 

8:1 

Sweet vernal gT-ass 

357 

92.4 

43 

Velvet grass 

601 

71.3 

, 49 

Reed canary grass 

231 

88,6 

65 

Seradella 

181 

95.8 

71 

Peas 

119 

96.4 

93 

Vetches 

3,87 

91.7 

89 

Hemp 

416 

97.8 

; 83 

Flax 

102 

97.9 

82 

Beets. 

488 

97.6 

141 

Mangels — — 

1 . T22 

98.6 

13S 

English fodder beets. . - , 

213 

■ 98.6 

90 

Pine (Finus sylveUris).. 

3, 756 

93. 1 

65 

Fir 

1,864 

95.3 

69 

Larch.... 

1,437 

86.6 

46 

White pine (F. strobtis) - 

300 

92. 1 

5S 

Hlacb pine (P. nigra ) . . . 

427 

1 

97. 3 

66 


1 
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Plat experiments are reported in wliicli grasses and clovers of dif- 
ferent origin were compared. Alfalfa from ITtaliseed was compared witli 
alfalfa of Italian^ Hungarian, and Provence origin, tlie Italian giving 
tlie best sliowiiig. It is claimed the American alMfa w'as more subject 
to attacks of JiJrysiphe and Pseudo;ped:zm trifvUi than plants 

grown from European seed. In other experiments American timothy 
and orchard grass made the best showiiig. 

Report of tlie Agricultural Seed-Control Station, Stockholm, 
for 1897-98, O. Stjernqitist [Redogorelse for 

hol/ms Ijdns HtishdUnm^^^^ FrldwntrollmistaM 1897-98^ 2i^ figs, 

d). — This gives a report of the activity of the Seed-Control Station of 
the Agricultural Society of Stockholm for the year ending June 30, 
1808. Duringrthe year 1,004 analyses were made and 245,443 kg, of 
seed were certified to. The details of the seed tests are given, and also 
the averages of the 10-year tests, ending with 1898, of the germination 
and ])urity of some 80 varieties of seed. Experiments are reported in 
which the effect of temxierature on the vitality of wheat, rye, barley, 
and oats was tested. Dihereut lots of seed were subjected to tempera- 
tures of dry heat varying from 50 to 90® 0. for from 10 to 00 minutes, 
after whicli they were germinated with the following results: 

Effect of temperature on (jerminatlon. 


Time of lieatiiigc. 

Tempi ‘ r at u res. 

X'ormal. 

50 

00 

70 

^ 80 

90 

Ten miiuitevS; 

o (7. 
5)7 

o c. 

100 

0 (\ 
100 

a 

99. 5 

0(7. 

99 

oa 

98. 5 

livo 

99 

99 

100 

99. .5 

98. 5 

98 , 5 


98 

98 

98. 5 

St7 

97.5 

96 


81 

80 

82 

86. .5 

95 

96, 5 

Fifteen miiintea: 

Wlieat ' 

97 

99 

100 

99. .5 

99 

07 


99 

99 

99. 5 

90 

98 

85 

liarley 

98 

98 

97 

97 

97 

95 

Oat8 

81 

81 

HI}. 5 

87.5 

97.5 

96. 5 

Thirty minutes: ' 

Wheat 

97 

99 

99 

9'9 

98.5 

96 

I’tyo- - 

99 

98. 5 

100 

99 

98. 5 

70. 5 

ihu'lfvy 

08 

08 

98. 5 

98 

94 

52. 6 

Oats * 

8,1 

82 

86.5 

90, r> 

100 

98. 5 

Foil, y-tivo minutes: 

' Wheat ........................................ 

97 

99.6 

100 

99 

98. 5 

1 65 

Rye 

98 

98,5 

97. .5 

98 

05 

20 

Ihirloy - ....... ... 

99 

99 

99 

100 

99. 5 

62. f> 
84 

02 

Oata 

81 

88 

90 

98.5 

98.5 

Sixty minutes : 

Wheat... - 

97 

99,5 

99. 5 

99 

98. 5 

' Rv6 

99 

98.5 

99, 5 

99, 5 

99 

60. 5 

Barley 

98 

■97 

98 

08 

90 

12.5 

"Oata 

81 

88 


98.5 

' 98 

70 




These results are comparable with some figures given for similar 
ex|)eriinents made in 1894, in which the seeds were subjected to tem- 
peratures ranging from 50 to 0. for periods of from 15 minutes to 
4 hours. ■ 

Illustrated descriptions are given of a number of special forms of 
apparatus that have been found of superior excellence in, seed, testing. 
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Piftli aiiniial report of tlie Pomological Experinaent and Seed- 
Control Station at G-ratz, E. IIolteu ( K Jaliresberioht ilher die TM- 
tiglmit der FoniologiseJwn LandeH-Yersuclis^ imd Samwn- Control- MaMon 
in Gratz) 1898^ pp. 84 j figs. -i). — In addition to tlie routine report for tlie 
year ending June 30, 1898, tlie report contains brief articles on a miiii- 
ber of topics, among* tliem investigations on Lower Styrian varieties of 
apples, tlie iron content of apples and pears, tbe filtration of fruit wine^ 
tlie maiiiifactiire of eftervescent wines, asb. and otber analyses of apples 
and pears, tbe composition of Admont turf, tbe fertilizer value of tbe 
iniiiiicipal compost fertilizers of G-ratz, citrate solubility of Tboinas slag, 
and tbe report of tlie seed control for tbe year. 

Concerning tlie duration of the germinative ability of the seed 
of various cultivated plants, F. Todaeo {Staz. 8per, Agr. JtaL, 31 
[1898)^ lYo. 6^ pp. 525-563). — Tbe tests upon wbieb this paper is based 
were begun in 1889 by Professor Giigini, and were continued for sev- 
eral years. In 1896 tbe author took up tbe work and tested all tbe 
available samples to ascertain wbat efiect tbe age of tbe seed might 
have upon its germiuative ability. Tbe average viability of commercial 
, seeds was ascertained as a iirelimiiiary to the subject. In tbe following 
table is shown the vitality of lots of tbe same samples of seed tested in 
difierent years, tbe data being derived from 506 samples of seed, on 
which 1,133 tests were made. Tbe figures given are in most cases 
averages of a iiiiniber of tests and tbe species shown are selected from 
a larger number. Tbe results follow: 


Duration of (/erminiitive abilUy of seeds.- 


3vmd ol.’ Heed. 

Aver* 
age of 

COtll- 

niercial 

seed. 

1890. 

1891. 

189:;. 

1894. 

1895. 

1S9C. 

1897. 

1898. 


Per ct. 
80. 7:{ 

F 

Fer ct. 

Pe r c t . 

Per ct 

Per ct 

Per et 

Per ct 

Per ct 



82. 28 





35. 19 



X)<) 


89. 07 




59. 8 





■ 


88. 53 



75. 18 



_ 

Bo 








80. 0 

83.0 

Bo 







00.5 

62.75 

81.0 








'A)o 



58. 0 




1. 0 
53. 0 



Bf» 



85. 5 





Bo 







93.5 

75. 58 

62.5 

X)o 







94. 0 

65.5 

rt .*11 n « / in < ‘1 iwi *T' 

87. 14 







t.-JLVr 

'Bo 

9.0 





0. 



j)o ' 


81.5 




21. 75 



Bo 



a 97. 7 



to 



_ 1 

! 



90. 25 



19. 04 



.... 




92.5 


73. 62 



Bo 






93. 0 

86. 5 



Bo 






93.0 

92.5 

90.0 

74.0 


92. 59 





Bo 


91. 83 




2, 58 



Bo . . . 



81.62 



19.61 



I)(> 


i 


89.93 


82.83 



Bo 





93. 03 

87. 5B 



Bo 






93.5 

97, 0 

! "84. '25 


Bo 






89. 5 

93.5. 

87.5"' 


XJ>\J 

Bo 1 






.92.25 

96.0 

86.6 


Bo 






78. 75 

,97. 25'.' 

96, 5 



80,95 







Bo 

72.5 





5.5 



Do ,! 




76.0 


25.25 




Tliis test was made in 1892, 


4506— ITo. 2 — -5 
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iJuraiion- of germinatvve aMlity of CoiitiuuecL 


.Kind of seed. 

Aver- 
age of 
eoiii- 
lucrcial 
seed. 

1890. 

1891. 

1893, 

1894. 

1895. 

1896. 

1897. 

1898. 


iVr ct. 

Per ct. 

7’er ct. 

Pe r ct. 

Per ct. 
77. 5 

Per ct. 

I'er ct. 
09. 33 

Fee ct. 

J*er ct. 

j^ip ^ 1 





78. 5 


71.0 

71.5 

Gl. 0 

lirt 


1 

i 

79. 22 

71.49 

po 


1 

1 


90. 5 

58. 83 

37.5 


Bo 


i 

1 i* ' 


79, 0 

78. 16 

84.0 

75.5 

Tin 







64. 07 

63.0 

61.0 


ru. l.fi 


1 ' " 






1 

27.0 




0. 



Bo 




o 

CO 


53. 5 


38. 0 


G6. 13 

i 





Tin 



71. 0 



' 29. 5 


> 7.0 



Bn 

j 



40. 0 


32.0 



(52 . 43 j 










56. 35 

i 


40. 0 


28.0 

Do 

i 

1 




88.0 j 

74. 5 


84.67 







Bn . . 

i 

75.5 




0. 



Bn ... -.1 



80. 04 



26. 25 



Do i 




00. 05 



34. 0 

! 

2.0 

1)0 


! 





0. 


Bn .... 




95.5 



30. 5 




69. 54 

1 







i 

Bn ‘ . 

' ao i 




49 0 

1 

Do 



44. 5 

1 



19. 0 

1 

T")n 



1 81,1.0 




53. 5 



Do 



65. 17 



44. 83 



Do 




73.0 


79. 5 



Do 





80,0 


72. 0 



Do 





6*3. 5 

67. 67 



Do 



1 




92.5 


78. 5 

Pcrotiiiiiil ryo grass 

70. 87 


1 





Do 

23. 5 





0. 



Do 





67.5 


36. 0 



Do 



1 ' 

i 


89. 0 

84.0 

57. 5 

Do 







92. 5 1 

77. 0 

TiTiioiliy 

91.89 








Do 


j 9^5 




0. 



Do 



88.5 



2.0 



bo 


1 . ...j 

72.5 


16, 5 



Do , 


1 1 



97. 0 

81.5 


Blue gra88 

Do 

36.55 

r” ’ I 







47.0 




0. 



Do ' 




27. 0 


4. 5 



Do . ... 




1 


42. 0 


32. 0 

Do 






76. 5 

63.5 

lloiifrli stallted mnadow 

63, 12 

> 1 





grass.. 

Do 


■ j 1 


31. 5 


17.0 



Do 


, .... . 




87.0 

70. 0 


Oats.... . - ' 


1 



i 97,75 

1 

99. 5 

OH. 0 

Baidoy ' 


1 


87.0 



Wheat 

92. 34 

” 1 ■*’ " 


j 91.48 

97. 59 


03. 1 5 


*! " 



96. 75 


94.5 



Onions 


91.5 

1 71.0 



j 

0. 


Hemt) - - 

59. 32 






Do 

1 

80. 0 



26. 5 

1. 0 


Do . - 


1 

69. 0 


58. 5 

34, 0 

i2.5 

'Do 


1 


i 52. 95 

21. 64 
60. 0 

Do 


1 



i 01! 0 

32. 5 

4.5 
30. 5 

'Bo 


1 


1 i 

79. 0 

07. 0 

Beet' ................ 

81.33 

! * 



Do.... 

* 

85. 0 



72. 5 
77. 33 

84.5 
87. 25 
BO. 92 

90.0 

83.0 

Do 


( 

87.27 

88.8 


79. 17 
74.0 

Bo.... 


i 


87.5 

90.75 

74. 0 

Do 


! 


Do 





80.83 




1 






N e vada weeds. Ill, ' N e vada and other weed seeds, P. ■ Bill- 
man (Nemda Sta. Bill SS^pp, IBly figs. i-27).— Believing that compara- 
tive imratmity from many of onr Avorst weeds may be secured by 
preventing the sowing and subsequent tillage of their seeds along 
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witli those of more desirable plants, the author has given a study of 
more than 150 species of weed seeds. The most of these are figured 
ill their iiatiiral size, and are also shown in enlarged form. The 
descriptions given are as xintechnical as the nature of the subject will 
admit. In the introduction a discussion is given, of seed in its popular 
sense, methods of distinguishing various kinds, and notes on distribu- 
tion of weed seeds and the desirability of and the methods for exami- 
nation of commercial seeds to determine the presence and character of 
weed seeds. 

On the destruction of the oxeye daisy, F. W. Rane (JS^etv Hamp- 
shire Sta. BuL T76~17SjJig. 1), — During a period of several years 

the author has been endeavoring to overcome this pest. One method 
adopted was to cut the hay early and thus avoid the maturing of the 
seed. In order to ascertain how elastic this period might be, a number 
of heads of daisies were collected for study, and the results of the 
germination of the seeds are shown in tabular form. It apiiears that it 
takes at least 12 days for seed maturity of the daisy after it first blos- 
soms, and by repeatedly cutting the weed before or during this period 
its extermination could be secured. 

Report of the seed-control station of the Imperial Botanic Gardens, St. 
Petersburg, J, Klinge {St. Feierslmrg, 1S9S, p}}. 10). — A snmii)[ai.y is given of the 
results of 20 years^ work. 

On the influence of the size of seed on germinatioo, H. J. J. Vandeveldb 
(Bot Jaarb. Kruid. Genotsch, Dodmceaj Ghent, 10 {1899), p, 109, pU. 6, figs. ;f). 

Spraying wild mustard {Board's Dairyman, SO {1S99), No, 16, p, -Notes 
on experiments in Great Britain and elsewhere in which spraying with strong solu- 
tions of iron sulphate successfully destroyed wild mustard. 

On the destruction of Orobanche on clovers, A, Loxay (Jour. Soc, Agr, Brabant- 
Balnaui, 1S98, No, 38). 

Gusciita nionogyna on the grape, P. Viala and G. Boyeu (Ami. Boole Nat. Agr, 
Montpellier, 10 (1897-98), pp. 379-304, pi. 1, figs. 33). — xV botanical study of this para- 
site of the grapevine. Tlie seeds are said to retain tlieir vitality for 2 or 3 years in 
the soil, and by care the plant can be exterminated from a vineyard in that time. 

DISEASES OE PLANTS. 

Tlie asparagus rust iu Massachusetts, G-. E. Stone and R. E. 
Smith Hatch Sta. Bid. 61, pp. 20^ pis. 2 ). — The authors 

briefly review the liistory of the introduction of asi)aragus into the 
State, and show by statistics the jiresent extent of asparagus growing 
for market. The rust of asparagus {Fmcinia asparagi) is said to have 
made its first conspicuous appearance in the summer of 1896,, but there 
was no perceptible damage to the market crop of 1397 as, a result. of, 
the rust occurring in the year previous. During the latter part, of the' 
season of 1897 the uredo form of the rust ■ appeared 'iU;' 'Considerable 
abundance and caused serious injury to the asparagus'. crop.' :■ ' 

'. 'The life history of the rust is given, the different ' stages being de- 
scribed separately. ' The authors believe' the earlier stages of the rust 
may possibly be omitted. , In 1897 the teleutos'pores were borne in very 



160 


EXPEKIMENT STATION RECORD. 


great abiiiiclancej and tliey apparently failed to aifect the plant in the 
spring of 1898^ so that neither the a'oidial or nreilo forms a-ppeared in 
1898. It is til ought probable that the teleiitospores wliicli. failed to 
affect the plants in the spring retained their vitality until bite in the 
siiiiniierj when they prodiK*.ed the fell stage of the rnst. It is thoiiglit 
possible^ alsoj tliat the fungus may remain alive over the winter in the 
plant tissues, not prodneing spores again niitil autumn. 

The economic importance of asparagus makes this disease a serious 
oiie^aiid estimates made at various places concerning the amoiiiitof 
asparagus cut in 1898 show that there was a depreciation of fi‘oni 15 
to 80 per centj the average loss experienced being 20 to 25 per cent. 

The cause of the severe outbreak of the asparagus rust is said to be 
probably due to conditions of the xdant brought about by the excessive 
drought during 1895-90, followed' by the excessive rains of 1897. The 
effect of the rust upon plants grown in different soils is noted, it being 
irmch more injurious on soils which are dry and sandy, having little 
water diolding capacity; where the soils were heavier and retained 
water to a greater extent the rust has caused no axipreciable harm. 

Comments are made upon the methods of controlling the rust, from 
whicli it apjiears that burning the affected tops and spraying with 
fungicides, such as iiotassium permanganate, Bordeaux mixture, and 
potassium sulphid, are of little or no avail. Cultivation and irrigation 
as means of controlling the rust are believed to he more efficient, and 
it is stated that in this manner vigorous plants may be secured wiiich 
will resist the attacks of the disease. 

Prom the knowledge of the occurrence of the rust in Europe and 
from observations made throughout the State, the authors believe iliat 
the outbreak of the asparagus 3*ust is of a sporadic nature and not 
liable to cause much harm in the future provided attention is given to 
the production of vigorous plants. 

The asparagus rust in South Carolina, A. P. Anderson {South 
Carolina: Sta, Bui, 3S,pp. l‘-10yjlgs, 5 ). — The author reports the occur- 
rence of the asxiaragiis rust (Puecinia asparagi) at numerous places in 
South Carolina. According to one grower its i>resence has been noted 
since 1895, and in his exx)erience it seems to vary but little in its attacks 
upon different varieties. The cause of the disease is described and sug- 
gestions made for its treatment. In addition to spraying with fungi-' 
cides and burning, which are frequently recommended, it is suggested 
that heaping up the beds to destroy the spores and sprinkling the soils 
with lime or land plaster might iirove beneficial. 

Some diseases of wheat and oats, A.,D. Selby [Ohio Sta, BtiL 
97\pp, 31-43, Jigs, 4), — On account of. the prevalence of diseases in the 
vicinity of the station, considerable study has, been made and experi- 
ments conducted relative to the nature and methods' of prevention, ' In 
■ the region mentioned' the smuts and rusts 'of wheat are said' to 'be the 
; ' more, prevalent and, destructive fungus diseases, while the scab, glume 
■,,,,si>ots,, and other parasitic diseases usually take a iniiior rank. 
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The cause and nature of the loose smut and the stinking smut of 
wheat are described at some length. The life history of the loose smut 
(Ustilago tritici) is given in some detail, and it is said to cause yearly 
losses amounting to nearly $100,000 within the State, Different varie- 
ties of wheat vary in their susceptibility to the disease, and by care in 
seed treatment it may be prevented. Seed free from smut being once 
secured may usually be employed for several years without further 
treatment. 

The stinking smut of wheat is said to be due to two species of fiiiigiis 
[Tilletia ty'itici and T, foetens) which are described in some detail. The 
statement made in Alichigan Station Bulletiii 87 (E. S. E., 4, p. 352) 
that these two species of stinking smut, which can only be separated 
by a microscopic investigation, produce different kinds of diseases, 
known as high and low smut, was investigated without discovering 
any constant difference. It is probable, however, that only one of the 
stinking smuts is common in the vicinity of the station. Decent experi- 
ments with copper sulphate and hot water have shown the practicability 
of holding in check this disease, which is said to cause a loss amounting 
to $250,000 per year. 

While it is generally believed that smutted seed is the usual source 
of infection, it is sometimes claimed that land which has grown a 
smutted crop will afford conditions necessary to infest a subsequent 
crox). An investigation of this subject was made in which plats of 
untreated grain from the crops of 1894 and 1895 as well as treated grain 
from both these years were sown alongside one another with the result 
that no direct infection could be ascertained through means of the soil. 
It is also stated that the claim sometimes made that old seed maybe 
sown without danger of smut is incorrect, an experiment being cited 
in which spores germinated after having been kept years in a 
hcrbariiim. 

The rusts of wheat are described at some length and considerable 
quotations given from Eriksson’s x>nblications relating to these diseases 
(E.S,E.,10,p.310). 

The wheat scab, which usually causes but little injury to the crox>, 
may at times and ux^oii different varieties seriously interfere with the 
crop production, losses of 10 per cent or more being not iiniisiiai This 
disease, which is due to the fungus Fusariwm roseum, is described. 
The fungus is said to be of the conidial form of Gibberella scmbineUiijmd 
experiments conducted by the author seem to justify .this conclusion, 
although they do not fully prove it. The means of prevention of scab 
suggested are the burning of stubble when wheat is to, follow, a .scabby' 
crop. 

A disease of wheat is described under the name' of glume spot, " in 
which dark spots become' very conspicuous 'upon'tha 'glumes 'of certain 
varieties such as Velvet Chaff*. The fungus ax^pears 'to be referable to 
Septoria. . '• ' \ 
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Experiments in the prevention of grain smuts and tlie treat- 
ment of uiismiitted wlieat seed, J. F« Hickman a<iid A» 1). Selby 
{Ohio Sta, BuL 97 ypp, 43-61), — This gives the results of experiiiieiits 
conducted by the authors during 3 years subsequent to 1895. In tlie 
treatments for prevention of wheat diseases, water heiited to various 
temperatures, cox>per sulphate, and x)otassiuin siilphid were compared. 
The efficiency of hot water and copper, snli^hate treatments was plainly 
shown. The effect of seed treatment upon smut-free grain was tested, 
with no apparent increase on the treated plats. 

Further experiments on the prevention of oat smut (E. 8. E., 8, j). 
238) are reported. The efficiency of hot- water treatment and the rela- 
tive efficiency of Ceres pulver and iiotassiiim siilphid, e.ffect of short- 
eiiiiig the time of iinmersion in hot water, and the use of formalin were 
tested. The results of the different tests are tabulated, from which it 
appears that there was little difference between 10 and 15 minutes^ 
immersion of seed in hot water; the Ceres x)iilver and potassium siilphid. 
treatments were less efficient than the others, and 5 minutes’ soaking 
ill water heated from 140 to 144^ F. gave practically the same results 
as have been previously secured by treating the seed for 10 minutes at 
133*^. In conclusion the authors state that much, if not all, the loss 
occasioned by the diseases of wffieat and oats may be prevented by tlie 
proper treatment of seed prior to sowing, and give directions for the 
different forms of treatment recommended. 

Three important fungus diseases of the sugar beet, lb M. Dug- 
gar (J7ew Torlc Cornell Sta, Bui. 163, pp. 337-363^ figs. 15). — On account 
of the recent interest in the production of sugar beets, attent,ioii, lias 
been directed to some of the diseases to which this crop is liable, and 
the author has made careful investigations of three which are more or 
less i>revalent. 

The root rot of beets {Rhimotonia hetae) was first noticed early in 1898, 
and a few days later was foun d abundant at a secon d station. A visit to 
tlie latter place in August demouwstrated that the disease was a matter o.f 
considerable practical importance, an examination of the .field showing 
that probably one-tliird of the beets were affected. The first evidence 
of an attack is manifested in the blackening of the bases of the petioles, 
the, outer leaves first, so that the stalks soon become unable to support 
■■ the blades and the leaves fall to the ground. The disease soon attacks 
the crown and root proper, causing the infested parts to turn brown. 
If the conditions continue favorable for the disease, the whole top rots 
away and the beet, gradually disappears. Ordinarily the trouble, is 
carried throughout the entire field, but numerous small areas indicate 
that the fungus passes rapidly from plant to plant in a row. 

The cause of this root rot of beets is due to the fungus Ehizoctonia, 
as was demonstrated by ■ a, series of inoculation experiineiits. Tu' these 
■■experiments it was shown that 'the fungus readily x>roduces' root rot ' 
" Where' the conditions are favorable, and that moist conditions are essen- 
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tial for the spread of the disease from plant to plant. The special 
characteristics of the fungas are described at some length and atten- 
tion is called to the probable fact that the fungus causing this beet 
disease is also a cause of other types of plant disease. Among those 
mentioned as probably due to this same fungus are the sore shin of 
cottoBj the damping off of lettuce, cabbage, radish, eggplant, etc., and 
probably a stem rot of carnations. 

As a remedy for the prevention of this disease, it is recommended 
that 60 to 70d>n. of air-slaked lime per acre be applied to the soil in the 
autumn or at least before the ground is turned so that the lime could 
be well distributed. 

The leaf spot of tlie beet { Cereospora heticola) is a disease of very 
wide distribution. It attacks not only the sugar beet but many of the 
garden varieties as well. Its occurrence may be noted by the appear- 
ance of small brown spots with reddish purple margins scattered irreg- 
ularly over the leaves. The spots become ashen gray at the centers 
with the border as before, and they may become so immeroiis as to 
cover a large portion of the surface of the leaf. As the leaves begin 
to appear parched and dry they assume a nearly upright position and 
a badly infested field presents a very cliaracteristic appearance. 

The technical characters of the fungus are described, and as reme- 
dies the author states that Bordeaux mixture has proved most efficient. 
It is believed that by beginning the sprayings early, the leaf spot may 
be almost entirely prevented by the use of this fungicide. The theory 
that this disease may possibly be distributed through the medium of 
the seed is briefly considered, and as having a bearing upon this sub- 
ject all seeds were treated before planting with hot water and copper 
sulphate solutions to test their effect upon the germination. In general, 
even a strong solution of coi)per sulphate gave slightly better results 
than where the seed was soaked in water. This may have been due, 
however, to the exclusion of bacteria by the copper solution. 

The beet scab {Odspo7Yb scabies) is ligured and described. This dis- 
ease is well known on account of its occurrence on potatoes and beets. 
The only remedial treatment is to avoid growing beets in any soil which 
for several years i)revious has produced scabby potatoes or beets. The 
bulletin concludes with a list of references to literature of beet 
diseases. 

The root rot of sugar beets, J. Stoklasa {CejitbL. BaM. u. 

2. Ahtj 4 [1898)^ N'o. 17-18 ^ pp. 687-694 ^ Jigs. 4^ ; ahs. in ZtscJir. .BJian- 
zenlcranl'^ 9 (1899)^ Wo. i, pp. 50-51 ). — Pythmm debaryamm^ Phoma 
betce.) and Blmoctonia molacea were found in greater or less abundance 
in the tissues of all diseased beet seedlings. All varieties are not 
equally susceptible to these attacks, and it was found that soaking the 
beet seed in a weak solution of corrosive sublimate prior to sowing was 
'.'efficient in preventing the disease' to a'.great 'extent. ' 'By the nature of 
the seed bolls they are liable to be 'infested by a number of orgiinis'ms 
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such, as bacteria^ etc.^ wliich attack the albiim.ii,ioids in tlie yoiiiig plants 
g'reatljr weakening it. 

A contribution to tlie knowledge of fruit- rots, J'. Behrens 
{CenfilBaM. Par.^ Aht, 4 {1898), Fos, 12,%}]). 514-522; 13, p]). 547- 
553; 14, pp. 577-5S5; 15-16, J>2>. 685-644: 17-18, pp. 700-706; 19, ])%h 
739-746; 20 , pp. 770-777). — An extended study has been made o.f the 
fruit rots. The author vstates that PenieilUnm (jlauemn causes the rot 
of the fruit of apples, pears, grapes, and the outer shell of the walnut; 
P. luteum of apple; Mtieor stoloni/er of pears and tomatoes; Botrytis 
mdgaris of ax)ples, pears, strawberries, currants, grapes, and walnuts, 
and Oidmm frneMyenum on axiples, pears, plums, cherries, apricots, 
peaches, quinces, etc. The xdiysiology of each .fungus, the specializa- 
tion of the different fungi, the changes in the fruit subsequent to the 
attack, and the susceptibility of the fungi to eopx>er compounds are 
reported upon at length. 

The form of injury ]}roduced by each of these fungi is described, and 
means suggested for the prevention of their attacks. In addition to 
attacking the fruit, Botrytis milgaris was found to attack other parts 
of the x)laiit, and the author claims it i)rodiices a poison which is 
destructive of the living protoplasm of the cell. 

Peach-leaf curl and notes on the shot-hole effect of peaches 
and plums, B. M. Dug-gar {Feia Yorlc Cornell Sta. Bid. 164, pp. 369- 
888, figs. 9). — The peach-leaf curl {Exoascms deformans) was tecliiiically 
described in Bulletin 73 of this station. (E. S. E., 6, p. 554) and in the 
present discussion only a general account of the life histo.ry of the fun- 
gus is included. The appearance of the disease, life history of the fungus, 
conditions affecting the abundance of leaf etui, and remedies are dis- 
cussed at some length. The sporadic occurrence of the leaf curl is said 
to be rather remarkable. In many sections of the State there was but 
little of the disease in 1896 while in the same sections in 1897 there 
was an abundance of it, and in 1898 tliese regions were cliaracteii/zecl 
by unusual injuries from this cause. ■ Kiimerous attempts liave Ix^eii 
made specifically to define the conditions which encourage this iUsease, 
but' sufficient is not yet known of the life history to warraiit positive 
statements regarding them. Different varieties vary greatly in t].ie 
■degree of susceptibility to attacks of leaf curl. The earlier experiments 
made to determine the value; of fungicides for prevention of leaf curl 
were unsatisfactory, for ■ the fungicides themselves often injured the 
leaves, and also the best time for si)rayiiig was not known. 

In 1896 an orchard of young trees was affected with leaf curl, and 
the following year the disease was so abundant as to cause almost entire 
defoliation, and there was every x)romise of an abundant reappearance 
of the disease in. 1898, Spraying experiments, with "Bordeaux mixture, 
potassium sulphate, and ammoniacal copper carbonate were conducted' 
"in ''which ap|>lications were 'made at different' periods. The results 
seemed' to, indicate that where Bordeaux inixturo was used before the 
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buds swelled, tlie foliage of the tree was very largely free from ciirL It 
also appears that treatments subsequent to the early treatment of Bor- 
deaux are very iiisigTiificant in preventing the disease, and that the 
early treatment is the one of importance for the protection of the foliage 
during tlie season. An experiment is reported in which winter applica- 
tions of milk and lime, and lime and dextrin were made to 12 trees in 
the center of a block of about 4,000 trees. All the trees were consider- 
ably affected with leaf curl with the exception of the treated ones, wliicli 
were almost absolutely free from it. In spraying for the preveiitioii of 
this disease care must be taken, since fungicides are very liable to injure 
the foliage, and a weak Bordeaux mixture would probably give the best 
results. 

Leaves of the plum and peach have been frequently noticed in -which 
the shot-hole effect was very apparent even where tlie trees liacl been 
abundantly sprayed. The author’s attention was called in 1897 to the 
abundance of the shot-hole effect on Japan plums which had been 
frequently sprayed, and the indications were that the injuries to the 
foliage were due to the chemical agents applied, in general, peaches, 
apricots, and plums of the native anddomestica groux)S were free from 
this eff‘ect, but Japan i)lums generally indicated some injury. Experi- 
ments made with ];)roperly prepared Bordeaux niixture produced no 
injury whatever except on the Japan xffum (Burbank), while iinpro])erly 
prepared Bordeaux mixture affected the peach and Japan plums to a 
marked extent. Careful examination of the leaves of these trees showed 
no indication of fungus, and it must be attributed to the improper appli- 
cation of the fungicides. The author states that after exaraining a 
number of plum orchards, he finds the Japan plains so free from shot- 
hole fungi that there is no necessity for spraying them for x}rotectioa 
against this disease. Where the plum rot is bad, it would be necessary 
to spray, and it will be necessary to disregard the slight injury to foli- 
age resulting from the use of X)rox>erly made Bordeaux mixture. 

Treatment of mildew on grapevines; G. B. Mallf/pt ( (kvrd, Ghron.^ 
3, ser^j 25 {1899)^ Ao. 648^ pj?. 354^ 355 ), — The author reports the success- 
ful rise of hot water for the destruction of grape mildew. In 1898 
unsuccessful attempts were made to stamp out the mildew^ from vine- 
ries ■ by the use of potassium sulpliid and by dusting the viiiCvS with 
sulphur, etc., but the crop of that season was a total failure. Early in 
1899 the vineries were thoroughly cleaned, new soil replaced in bor- 
ders and walks, and the canes of the vines were painted with a strong 
mixture of sulphur and |)otassium sulphid with but little effect, as the 
mildew appeared in several places by the time .the vines ..had reached 
the flowering stage. Acting upon a suggestion, the' author' thorouglily 
sprayed the vines with water heated to the boiling point, whi'Ch; was 
carried a distance of some 00 yards and' quickly : s.|)rayed''; over 
leaves. The vines were thoroughly soaked on two se;parat6 occasions, 
and special investigations showed, not a trace of, living mildew, but 
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brown spots oil the leaves were plentiful. These leaves were removed 
and no trace of the fiingiis has since been observed. There was no 
iiijiiiy observed to leaf or Rower, nor were the tender growing tips 
injured, although adventitious roots on some of the mum were 
blackened. 

Subsequently vines of the White Tokay were sprayed with water as 
near the boiling point as possible, and a few days later a second appli- 
cation of the same kind was given, the vines coming throng] i unin- 
jured, III all, 4 varieties of grapes have been experimented upon in 
this way, and in every case the vines are said to be growing freely and 
the berries are unharmed. 

In a subsequent issue (NTo. 650, y, 388) the experience of several 
others with hot water upon living x>lants is given. In one instance the 
writer had dipped plants, without injury to them, into water heated to 
17(P F. to rid them of mealy bugs. In another case the writer reports 
having sprayed grapevines with water in the method described above 
with identically similar results, 

A copper fungicide containing permanganate of potash, 0. Trou- 
CHOT {Prog. Agr, et Vit, [.Ed, IJEst]^ 20 {1899)^ .Wo. S^pp. 2il-24S).—Th0 
author describes the use and gives the formula for a fungicide which it 
is stated has been very successfully eiu ployed for the prevention of 
black rot of grapes. The fungicide is composed of copper sulphate 1.5 
kg., copper carbonate 2.5 kg., and water 100 liters. This should give a 
slightly alkaline reaction, and to it is added 25 gms. permanganate of 
potash, dissolved in a liter of water. On micouiit of the presence of 
permanganate of potash the author has given the name to the tiiiigi- 
cide of violet mixture.’’ Its action is said to be equal to that of Bor- 
deaux mixture, and in addition it is claimed to adhere to the foliage 
better. 

A study of the fungus parasites of the cultivated Rosaceae, E. Ouvrav 
(Jour, Soc. Mat. Ilort. Frarice, Gontjres Hart. 1899, pjf. 47-61). ’—Tim author biiolly 
describes the fungi which attack the cherry, pluui, peach, apricot, aliuond, apple, 
pear, (juiiice, medlar, service tree, hawthorn, strawberry, raspberry, and rose. Sug- 
gestions are also given for combating tbe fungi, and great stress is laid upon the 
value of Aviiiter treatments and the more extensive use of iron sulphate sol utioiis 
" iS' suggested. 

Botanical, chemical, and toisicological properties of fungus-infested gi'ass 
seeds, J. HoCKHAUr {Verhandl. K. it. Zool. Bot. Gesell. Wien, 49 (1899), No. 9-3, jpp. 
XBO-iBSy.—A. brief summary is given of the different fungi known to exist in the 
grain of cereals, etc., with notes on their chemical and toxicological properties. 

Concerning the attack of Phoma 'betae upon beets, Pbank (ZtBchr. Fer. I)eut. 
Ziiclcerind., 48 {1899), No. 511, pp. 711-717). 

Cacao pod disease, J- H. Hart (Bui. Bot. Dept. Trinidad, S (1899), No. 11, pp. 
167, 168). — A. note is given of a fungus, probably one of the Peronosporete, that 
attacks cacao pods and causes some loss. The disease seems widespread but poorly 
understood, and for the present it is advised that diseased pods be destroyed and 
badly .affected trees sprayed' with copper sulphate solutions. . -It is stated that Bor- 
deaux mixture, unless very dilute, injures foliage in hot climates. 

Diseases' of ' coffee, J. B. Pompeii (Bol. Inst. Jf/r. Sao Faulo, 9 (1898), No. J, pp. 
.$$9,BS0), 
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Leaf Wigiit of ciirraiits, J, E. Weiss (Prakt, Bl. FJianzemclmtz, 2 {lS99)j No, S, 
2 ). f;^). —Notes are given on Q-lwosporium ribis. 

Studies of black rot of grapes, L. Rataz' and A. Bonket (Ann. iSeole Nat. Jr/r. 
Alontpellkrj 10 (1397-98)^ pp. 90-102, pis. 2), — A report is given of studies on the life 
history of the Idack-rot fungus, the germination of the vspores, penetration of the 
tissues, development of tlio mycelium in the tissues, and the x>t"riocI of incubation 
being reported upon. Concerning the latter, it is said to be rarely less than 10 or 
11 days between the sowing of the spores and the appearance of the disease. 

A disease of hops, P. Nypels (Ann. Soc. Beige Micros., 23 (1899), pp. 84-39, pi. 
1 ). — A brief description of a hop disease of uncertain origin is given. 

Peach diseases, H. N. Starnes (Georgia Sta. Bui. 42, pp. 220-225, Jigs. 3 ), — Of the 
diseases jiopiilarly described those due to undetermined causes are x)each yellows, 
peach rosette, gummosis, and crown gall. Of the fungus diseases, peach rot, scab, 
pustular sx)ot, leaf curl, and j)each rust are given, and suggestions offered for their 
control. 

Injurious diseases of pear trees, J. E. Weiss (Prakt. Bl. Pjianzensclmts, 2 (1899), 
No. 2,pp. 9-11, Jigs. 4). 

The peony disease, G, Masses (Gard. Chron., 3. ser., 25 (1899), No. 649, p. 351). — A 
destructive disease, due to Selerotinia pcconia, is briefly described. The disease begins 
on the leaf stalk an inch or less below the surface of the groiin^l. The first symp- 
toms are the curling of the edges of the leaves. All such leaves should be removed 
at once and the plants sprayed at intervals of 4 days with ammoniacal copiier car- 
bonate. The fungus is said not to be perennial in the tissues of the host. Where 
the disease has existed for some time the soil around the crown of the plant should 
be removed and fresh soil mixed with quicklime put in its place. 

A disease of phlox, P. Nypels (Ann. Soo. Beige Micros., 23 (1899), pp. 9-32, pi. 1). — 
Describes a disease of phlox, which is said to be due to Tglenohns demstairix. A list 
c i 4r> species of plants known to be attacked by this pest is appended. 

Concerning a living fluid contagium as a cause of the mosaic disease of 
tobacco, M. W. Beijerinck (Seperat. VerJiandl. K. Akad. Wetemch. Amsterdam, 1898 ; 
ahs. in Bot Centhl., 78 (1899), No. 5, pp. 146-151). — ^It is claimed that the cause of the 
mosaic disease of tobacco leaves is due to what is termed a living fluid contagium. 
The author claims to be able to isolate the poison and to induce disease with it by 
inoculation. It is also claimed that iieach yellows and peach rosette may be due to 
the same cause. 

Concerning the .ffloidia occurring upon the Umbeliferse, H. O. Jtjel (Of vers, lu 
Svenska Vetensk. Akad. Forkandl., 1899, No. 1, pp. 5-20, jigs. 4). 

Studies on plant galls, O, Appel ( XJeker PJiyto- mid Zoomorphosen. Sepahdr. Schr. 
Phfs. Oekon, Gesell. Kihiigsherg, 39 (1899), pp. 58). 

Bacterial excrescences on luniperus phcenicea, F. Cavara (Bnl. Soc. Bot Ital., 
1898, No. S,pp. 241-250). 

Plant diseases due to nematodes, T. Petersen (Natur, 49 (1899), No. 2,pp. 19, 20). 

Winter treatment for plant diseases, J. E. Weiss (Prakt. Bl. PJlanzensckutz, 2 
(1899), No. 3, pp. 19-22). 

Combating mildews, Nessler ( Wclinhl. Landw. Ver. Baden, 1899, No. 3,pp. 26, 27 ). — 
Notes on. Oidium. • 

Apple spraying in Mova Scotia, C. H. Hooper (Gard. Oliron.,3. ser., 25 (1899), 
No. 650, pp. 373, 374). — ^Notes are given on the successful use of jiotash solutions for 
clearing trees of moss and lichens, and on spraying with Paris green, cox>per sul- 
phate, and Bordeaux mixture for the control of insects and fungi on apples. 

Notes on experimental spraying, W. M. Orr (Fruit Growers'^ Assoc. Ontario Mpt. 
1898, pp. 69-77). — Gives a detailed report of the experiments in spraying 30 apple 
orchards in; 1898. The orchards were in many cases widely separated, and upon 
■ nearly every variety the results were decidedly in favor of tlie treatment. Bordeaux 
mixture, to which 4 oz. of Paris green to 40 gal. of water was added, was the fiiiigi.- 
cide used. 
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Siilpliiiriiig grapes, H, Dauthenay (Eev. Hart., 71 {1S9<9), .No. ^07, 5a?).— The 
luitrhor (Taiiiia that sulphur applied to graj^evines in the sun is more efficient than 
upon sluuled vines or during cloudy weather. 

Coiiceiiiiiig tile value of Bordeans: mixtni'e in preventing potato diseases 
and ill increasing the crop (FiihUwfs Landm, Ztg,,4S {1S99), Nos. 4, pp. 14N14S ; 9,, 
pp. If >0-169). 

The effect of ethereal oils on fungi, T. Bokorny (Areh. Physiol [P/hVV/cr], 79 
{ IS9S)jP]j. 559-594; uhs. in Pot. CenthL, 7S {1S99), No. 5,j)p. ISS-lSG ). — The ethereal oils 
are reported as quite poisonous to fungi, oil of turpentine being antiseptic when 
used in the proportion of 1 : 60,000. 

A new fungicide of great adhesiveness, J. F. Favarb {Ilev. JPort., 71 (1899)^ 
No. 4, pp. 87, 88). — A solution of copper sulphate, sodium carbonate, and water, to 
which resin is added, is described. 

Investigations on the adherence of copper fungicides and the causes for 
variation in fungicides as formerly prepared, J. M. Guillon and G. Goxjirand 
(Pev. Fit., 1898, No. 965, pp. 99-35). 


EOTOMOIOGY. 

The economic status of insects as a class, L. O. Howard 
[Smeiice., n. ser.y 9 (1899)^ No. 216^ pp, 233-247), — In an address as retir- 
iiig president of the Biological Society of Washington the author 
reviewed the econoioic status of insects, dividing them into two groups, 
as follows: (1) Injiirions insects — those which destroy crops and other 
valuable plant life; those destroying stored foods, dwellings, clothes, 
books, etc.; those injuring live stock and other- useful animals; those 
annoying to man, and those acting as carriers of disease; and (2) bene- 
ficial insects — those which, destroy injurious insects, destroyers ■ of 
noxious plants, pollenizers of plants, .scavengers, makers of soil, and 
those which serve as food for poultry, birds, fishes, etc. Thebenefiiiai 
insects are said to embrace 113 families, and the injurious 116 families, 
while those belonging to both classes or undetermined represent 71 
families. 

Report of consiiltmg entomologist, E. ,S, MaoDoito-all (.Trmn? 
Moy, Scot Arbor. Son., 15 (lS98)j pt, 5, pp, 307-3:16),— The author gives 
notes on Goes wdiicli occurred iii oak timber shipiied to Great 

Britain from the United States. Economic and biological notes are 
given on the small brown pine weevil {Pmode^ notatus). The insects 
are said to lay eggs for two seasons. The egg laying takes xdace from 
April until September. As a x>reventive measure against this beetle 
the author recommends allowing sickly or diseased treeS: to stand as 
places for the insects to deposit their eggs« These , trees may then be 
destroyed. 

A' description and the life history of the Sireiv gigas is given. , Oon- 
ceriiing S, jtivemm the author relates' the' life history at considerable 
..length. An iclmeiimon fly {Ehyssa persumorui) 'was seen depositing its 
eggs ill bark which contained the larvm of sirex. Asa remedy against, 
this species the. author suggests .burning the felled trees and waste 
timber in infested forest areas. 
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Tlie pear midge {Biplosis pyrivora) is reported as increasing in iiiim- 
bers and barmfulness in Great Britain. Notes are given hy way of 
description of the appearance and habits of the iiiseetj and the usual 
remedies are recommended. 

Tlie insect record for 1898, 0, M. Weed (New Hampshire SUl But 
59j pp- 199-215^ figs, 12 ), — The author gives notes on the life history and 
damages resulting from the work of the forest tent caterpillar {Clisio- 
eampa disstria) and the American tent caterpillar (0. americana). In 
the case of the latter insect, an efficient method of destroying the 
larvm while in the tent was found to be the application of a small 
quantity of kerosene, being careful not to saturate the bark of the 
twigs. In one town in the State the school children were offered 10 
cts. per hundred for the egg masses; 8,2o0 egg masses were collected 
at an expense of $8.25, which would. seem an effective means of reduc- 
ing the number of these caterpillars. 

The aiitiopa biitterdy {Vanessa antiopa) is reported as feeding in col- 
onies on the elm trees and defoliating large branches. It is recom- 
mended that the branches infested with the caterpillars be cut off and 
the caterpillars crushed. 

The fall webworm {Ilypliantria e%mea) wUvS especially prevalent during ^ 
the year. The branches upon which this larvm are feeding should be 
removed from the tree and the larvie cruslied or burned. Edema albh 
caused considerable destruction to the leaves of various species of 
oak. The caterpillars were i)reyed upon extensively by the common 
ruffed grouse. Popular notes are given on the ceeropia moth and on 
the lima moth. 

The rose beetle (Macrodaetylus sitispimsm) committed depredations 
on young hydrangea shrubs. The most effective means of combating 
these insects seemed to be brushing them into a pail or iiaii containing 
water with a film of kerosene upon it. 

Some experiments were made with regard to remedies for the cabbage 
worm {Fieris rajxefi One family is said to have heeu made ill by eating 
cabbage which had been sprayed ivitli Paris green. Pyrethrum applied 
dry, either undiluted or thoroughly mixed with an equal quantity of 
flour, or applied as a decoction in the proportion of 1 oz* of pyrethrum 
to 1 gal. of boiling water, proved to be an efficient remedy and not dan- 
gerous to man. 

The bean weevil {BnwJms obteetus) iS' said to have been, especially 
injurious during the year. As a remedy it is recommended that the 
beans be inclosed in a tight vessel and fumigated with bisulphid of 
carbon. 

Some pests likely to toe disseminated from, nurseries;:,, 
nursery inspection laws, H. Garman (Kentuelcy Sta. BuL 80j pp, 201- 
27Sj figs, P).— This bulletin contains a general account of spraying , 
machinery and directions for making the standard ' insecticides, . The 
author discusses a number of' insects .,and fungus diseases which are' ; 
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likely to be introduced upon nursery stock and wliicli are to be giiardecl 
against. Brief descriptions with recommeiidations as to the kind of 
treatment to be applied are given in each case. 

The insects mentioned as especially injurious are: San Jose scale, 
woolly aphis, oyster-shell bark-louse, scurfy bark-louse, apple apliis, 
apple-leaf skeletoiiker {Gcmarsui hammoncU)^ apple-leaf cmiiipler (Mri.- 
apple-tree tent caterpillar, white- marked tussock iiiotli, 
bagworm, cherry-tree aphis, black peach aphis, pear-leaf blister mite, 
and strawberry crown borer. 

Of injurious fungus diseases the author mentions the following: 
Apple scab, apple-leaf rust, cherry-leaf spot, currant-leaf spot, grape 
mildew, peach rosette, peach yellows, i)each-ifuit spot, pear blight, 
black knot, quince-leaf spot, raspberry anthracnose, and strawberry- 
leaf blight. 

The law of Kentucky regarding inspection of nursery stock is 
reprinted, as well as forms of the various certificates. 

Butterflies and moths injurious to our fruit-producing plants, 
O. IjUGGEB {Minnesota Sta* Bui, 53-8S4j figs, 287^ pis. 24 ), — In 

the first iO pages of the bulletin the author gives a brief account of the 
general and special anatomy of butterflies and niotlis, together with 
some details as to their classification, habits, life histor.y, and metamor- 
phosis. The remaining i)ortionpf the bulletin is occupied with economic 
and biological notes on about 170 species of butterflies and moths. 
The most of these species are figured, some in all their stages. The li fe 
liistory and the methods of artificial treatment which are most approved 
are mentioned in each case. 

The bulletin constitutes a quite complete compendium of inforinatioii 
on the subject of the common butterflies and moths which are known 
to attack fruit trees and fruit plants. An index is appended. 

Two destructive orchard insects, V. H. Lowe {Wew York titate 
Sta, Bid, 152^ pp. 277-801^ pis, 3), — The appledree tmt mderpillm'j |>p. 
277-297). — The bulletin contains ai*esume of tlie histoiy of our knowl- 
edge concerning the apple-tree tent caterpillar, together with siiggi^s- 
tioiis regarding its means of distribution, a list of its food |)laiits, and 
technical .descriptions of the egg, caterpillar, and adult. Tlie caterpil- 
lars' are said to molt 5 or, exceptionally, '0 times. Descriptions are 
given of the tent and the method and place of pupation. 

Among the natural checks* the author mentions cold weather and 
rain storms while,, the larvie are just hatching, and a considerable iium- 
ber of species of birds were observed to feed upon them.. ' . A'inong pre- 
dacious insects the author records Oalosoma serutatOTy C, ealidum^ and 
Podisus spmosus. Of ,' the parasitic dTelemmus ■ elismcampm 

attacks the eggs of the tent caterpillar, and the following. specieS; p'rey 
upon the larvm : Pimpla eonquisitor^ P, pedaliSj P, ammlipeSj Tkeronia 
fulmscem^ T, melmweephala^ Spiloeryptus ( Cryptus) esotrematiSy Dibrachys 
'"bauc'hmnmy ApanteleseongregaltisysbT.rufocowaUSy and Frontim frenchii. 
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A bacterial disease is reported as liaving been especially jirevalent 
^luring warm moist weather and to have destroyed liiiiiibers of the cat- 
erpillars* The author recoraineiids the destruction of wild cherry trees 
and neglected apple trees and brush such as are fed upon by the cater- 
pillars. Collecting the egg masses is also to be encouraged; and the cat- 
erpillars may be destroyed by spraying with arsenical poisons. Green 
arsenite at the rate of 1 lb. to 150 gal. of water was applied 3 times. 
The second application was usually sufficient to destroy nearly all tlie 
caterpillars* The arsenite of lime and Paris green were tried in a simi- 
lar way and with equally good success. The caterpillars may readily 
be destroyed in their nests by saturating with kerosene and burning. 
A list of the more important jmblications concerning the tent caterpil* 
lar is appended to these remarks. 

Bp'aymg expermients against the s^^ring canlcerioorm (pp. 208-301). — 
In the experiments against the spring cankerworm Paris green was 
used upon 1 plat which consisted of about 100 trees. The Paris green 
was applied 3 times at the strength of 1 lb. to 150 gal. of limewater. 
The first application was made as soon as tlie young caterpillars 
appeared; the second about a week later, and the third 4 days after the 
second. A second plat consisting of 14 trees was sprayed with green 
arsenite in the x)i‘oportioii of 1 lb. to 150 gal. of limewater. Four 
days after the second application a very few live caterpillars could be 
found. The results were practically the same on the 2 plats.^^ 

In comparing these 3 arsenicals, the author remarks that the results 
were about the same with each, lifo damage was done to the foliage in 
any case, the effectiveness of all 3 poisons was about the same. Paris 
green is the more expensive of the 3. Arsenite of lime, which has the 
advantage that it can be made at home, costs about 3f cts. per barrel 
ready for use, while Paris green costs about 10 cts. per barrel of solu- 
tion of proper strength and green arsenite about 5 cts. per barrel. 

The potato-stalk weevil {Triehoharis trinotata)^ E. E. Faville 
and P, J. Pae-eott {Kansas Sta, BuL 8^^ 12, Jigs\ 15 ). — The food 

plants of the stalk weevil besides tbe i)otato are Solanmm caroUnense^ 
S. rostratiiMy Xanihium eanadense^ Datura stranionimn^ Physalis longi- 
folia,. The weevil is said to be more common in the last-named plant 
than in the potato. The various stages of the insect are figured and 
described. Egg laying commences the first of June; the larva hatches 
inuboiit 10 days; the pupal stage lasts from 8 to 11 days, and there is 
„ but one brood per year. The adult passes the winter in the plant in 
which it has gone through with its transformations. 

As remedies, therefore, the author recommends the destruction of, all 
potato vines as soon as possible after tbe potatoes are:dug,"ahd. also ,of' 
the other food plants mentioned above. ■ Spraying, with PariS' green or 
'Lond,.Qn purple is also' quite' successful. ■ In small plats of ''potatoes the 
we'Cvil may be captured by sweeping' the 'vines with an insect net. The 
only parasite mentioned is Bigalphns ' ourmUMis, ', . 
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Some comparative trials of insecticide pumps in relation to 
tlie treatment of tea bliglits, and experiments in tlie treatment 
of red spider, W. Fleet ( Tridian jM us, N'otes^ 4 [1899)^ Wo, pp, 
113-117^ ph, Tlie author used a number of patented dust blowers 
iiiid spraying iiiacliines for the destruction of tlie red si'iider {Tetramj- 
elms hioeulatus), A luiinber of insecticides were iisedj and the best 
results were olitaiiied with pure sulphur blown upon the buslies in the 
early laorniiig before the dew was gone. The insecticide is cheap^ 
easily applied^ and very efficient. 

Spray pumps and spraying, W. Paddock {New York State Sta, 
BuL 121^ App,j p, 6’j Jigs, 2 ), — The bulletin serves as a supplement to 
Bulletin 121 (B. S. E., 9, p, 262). It gives a description of the Kero- 
water machine for making a mecbauical mixture of kerosene and water. 
The author calls attention to the advantages of a removable top to the 
spray barrel. Brief notes are given on the relative value of the copper 
sulphate solution j Paris green dissolved in ammonia, London purple, 
green arsenite, arsenite of lime, and the kerosene and water mechanical 
mixture. Injury to the leaves is said to result frequently from the use 
of the kerosene and water mechanical mixture as well as from the cop- 
per sulphate solution and Paris green dissolved in ammonia. 

The State entomological department (MecldeL K, Zcmdtdr, Sti/r., 1898, No, 48, p-p, 
B79--3S6,pL l,fujs. 9). — This is a brief report, accompanied with a photograph of the 
exterior and the plans of the interior of the entomological building and insectary. 

Collecting insects, AY. J. IP>lland (Pop. jSci,, S3 (1899), No. 6,pp. 199, 193), — Gives 
general directions and descriptions of apparatus. 

Molting of insects as a means of defense, K. D’IIercitlais (ConqH. Rend. Acad. 
ScL Farts, 198 (1899), No, 10, pp. 690-099). — On account of the free (‘asting off of the 
skin and lining of the trachea, it was found diUicult to infect certain grasshoppers 
■with liiiigus diseases. 

Apiculture, J. Pons (El Agrimltor, 1 (1899), No.S,pp,6,7)* 

Bees and ho'w to manage them, A. Gale (Ao^'- SoiifJi JFales, 10 (1890), 

Nos. lypp. S4SG; 9, pp. 194.-196, pi. I). — Contains a detailed description of the Laogs- 
trotli. liivo with direction for its use. 

Demonstration of the sense of hearing in bees, Sylviac ( IJ ApUmllmr, 43 (INW), 
No. 5, pp. 904-906) .—PToved by the ordinary test of n/Bponding to the stimuli of 
« various sounds. 

Life in a winter bee cellar, G. E. Walsu, (Set. Amur., SO (1899), No, 93, p. 380).— A 
plan for the management of bees in a winter cellar. 

The Hotr© Dame beehive and wintering device, B. J. Chkysostom (Amcr. Ike 
JoMr,, 39 (1SB9), Na, 94,pp,B69, S70). — A description of the hive and records of tem- 
peratures taken at different times in the i)acking about the hives. 

A second plan for ventilating bees, W. T. Gkawi^orb (Southland Queen, 5 (1899), 
No. Lpp, ^1-7).’— 'Details of a plan of construction of hives for the 'pnrpose of gaining 
the benefits of currents of air. 

The advantages'of preventing swarming by artificial means, R. Pincot {JJ Api- 
cal teur, 43 {1899), No, 3, pp. 198-909). — Prevents the excessive . production of drones 
and insures the collecting of a greater quantity of honey. 

Comb honey, A. Gale (Agr. Gaz.Neu) Sozith Wales, 10. (1899), No. 4, pp. 947-949, pl$, 
9). — Gives directions as to arrangement of supers so' as to get the' most perfect comb 
honey. ' 

Poiil brood and its treatment, L. Forestieu (Fee. Internat. A])iGuU., 21 (1899), 
No, 6, pp. 99-98, fig. 1), — The symptoms of the disease are described in detail. The 
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rciuedies rotjommended are ]>eta-nax)lithol and formic acid. Tlie ordinary' i)reveBti\"e 
measures are described. ’ ■ 

Foul brood in Burgundy, P. Jules {Rev. Jnteniat. Aj/wulL, 21 {1899), No. 4, 
68-74).— A, discussion of the xjredisposing causes of the disease^j of the means of 
contagioiij and of remedies to he ax)X)lied. 

Oil tile properties of cocoons of the various silkworm races of Japan, 

J. Kawara Unir. Col. of A(jr. [Tohjo'] Bui., S {1S9S), No. 5, pj>. 50S-620).—A 

r©x)ort of ail investigation of the ductility^ strength, size, and other properties of 
silk thread from different races of cocoons. 

A preliminary study of ticks, E. F. Niles ( Virfjiuia Sta. Bui. 86, pp. 25-30, ;ph. 4).— 
The hnlletin contains technical descriptions and notes on the life history of the 
following* species of ticks: The Lone Star Tick’* {AmMijommct unipnneiata), the 
cattle tick {BoopMlus hovls), the wood tick {Dermacentor americanus), the cattle tick 
of California (i). ocddentalis and {Ixodes riomus). All the species are figured as well 
as some of their anatomical details. 

The systematic position of the Pnlicidae, K. Heymons {Zool. Jois., 22 {1899), 

AA. 5SS, 223-240). — From a detailed study of their anatomy and morxihological 

relations, the author concludes that fieas should be considered an indeiiendent order, 
Siphonaptera. 

Entomology, M. V. SlingerlaND {Tram. New York State Jr/r. Soc., 1897, pp. 
507-525). — Brief notes on plant lice, pear T)sylla, apple-tree tent caterxiiilar, canker- 
worms, San Josfi scale, and the quince curcniio. 

Insect pests, W. W. Froggatt {Agr. Gaz. New South Hales, 10 {1899), No. 4, pp, 
268-271, 2 ^'^^ A3 ). — Notes on the fig-branch hover (Mglcsiniis iwrcatus) and the lucerne 
weh moth. {Tortrix glaphyriana). 

The wood-boring insects of fruit trees, SckHlr {Wohrihl. Landw. Ver. Baden, 
1899, No. 5, pp. 50-52). 

Two apple pests and how to check them, F. H. Hall and V. H. Lowe (New 
York State Sta. JBuh 152, popular ecl.,pp, 8, figs. 3).— A popular summary of Bulletin 
152 of the station (see x>. 170). 

Insect enemies of the peach, H. N. Starnes (Georgia Sta. Bui. 42, pp, 225-229, 
figs, 7). — Notes on nematode galls (lIeterode7'a radicicola),pesL<ihhovev {Sanuina exiiiosa), 
fruit-l>ark borer (Scolijtiis rugiilosus), curciilio {Conotraehelus nenuphar), and San Jos6 
scale ( J spidiotua pernidosus) . 

Insect and fungus enemies of fruit trees and their remedies {Agr, Gaz. New 
South Wales, 10 (1899), No. l,pp, 26-21). — A popular account of Phylloxera with sug- 
gestions as to remedies. Also contains a description of white rot, anthracnoae, and 
sun scald. 

The San Jose scale in Idaho, J. M. Aldrich {Idaho Sta, Bid, 16, pp. 16, pis. 2, 
figs, 3), — The bulletin, contains a description of the scale and a x>opuiar account of 
its habits and life history. The insect has become established in Idaho at two points, 
Lewiston and Boise. The sulphur, lime, salt, and lye solution was applied with 
good success. 

The San Jose scale (Amer. Florist, 14 (1899), No. 574, pp. 1309-1211).— the 
opinions of a number of economic entomologists on the value of an inspectors 
certificate. 

The San Jose scale, G. Stars (Tijdschr. Flanienziekten, 4 (1898), No. 2, pp. 45-60, 
figs. 7).— The author gives a description and illustration of the insect, together with 
an account of its life history and habits. Its parasites and other natural enemies 
are mentioned, and the chief remedies are discussed, among them fumigation and 
the various washes. ' ' ^ 

, ... ' , Asia' as the home of the San Jose scale, -K. Sajo {Him, Bandw. Ztg., 96 (1898), No. 
96^^, fi/967).—Gi^m midmm for the belief that the San Josd scale originally cam© 
from Asia. 
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Tlie Iiome of tlie woolly aphis, J. Jablonowski { Boi \ Lajmh.y G { 1809 )^ Xo. 

%}}}. ,C^ 7 - 56 '). — The author gives evidence for the view that the woolly aphis is native 
to America. 

ScMzsoiieura lanigera on fruit trees {Dent, Landw, Presse, fJG 41, ■]), 467, 
///s. p5).-“FigiireB and describes the insect with an account of the common insecti- 
cides. 

The grass or harvest mite as a' pest of held workers {Dent. lAindiv, Fresm, 
(1898), No . 98, p. 1016). — A popular account of the vexation caused by the presence 
of large numbers of this pest with mention of remedies to be used. 

The red spider or spinning mite (Tetranychiis telarins), G. Staes (Tijilschr. 
Planten^ieMen, 4 (1898), No. S,pp. 88-9^, figs. .5) .—Contains a description of its method 
of attack upon plants with suggestions of a nnmher of remedies^ such as flowers of 
sulphur, liver of sulphur, kerosene emulsion, and lysol. 

Biological observations on forest Hymenoptera, L. G. Seukat (Bui, Mus . Hist. 
Nat. [Pum], 1898, pp. 864-869) . — A longicorn beetle (Callidium sa^guinetim) which 
attacks the oak is preyed upon by the following hymenopterous parasites : Doryctes 
galUcuH, Helcon tardator, and Phyiodictus corvinus. 

May beetles and white grubs, E, S. Zujrn (FithUng’s Landw. Ziy., 48 (1899), No. 9, 
pp. 346S50). — An account of the injuries caused hy white grubs with a discussion 
of remedies. May beetles when cooked are said to be excellent food for cattle. The 
constituents of tlie body of the May beetle are tabulated from a chemical analysis. 

Xiepidopterological notes, O. J. Lie-Pettersox ( Bergen Museum Aarbog, 1898, 
Afhand, No, 14, pp. 18). — Gives notes on various butterflies. 

Notes on butterflies with descriptions of new species, H. Skinner (Fiit. News, 
10 (1899), No. S,pp. 111-218).— New species of Pamxihila are described with notes 
on their habits. 

The orchid bug (Phytocoris militaris), G. Staes ( Tijdschr. Plantenziehten^ 4 ( 1898), 
No. $, pp. 61-64, fig. 1), — The insect is described and figured. Quassia chips are 
recommended as a remedy for preventing its injuries. 

The orchid beetle (Xyieborus perforans), G. Staes ( Tijdschr. PlanienzieUen, 4 
(1898), No. 4, pp. 98-97, figs. 8). — The beetle is figured and an account is given of Rs 
injuries and of remedies to he recommended for use against it, among them being 
the burning of infested stems. 

On the destruction of ground fleas, R. Thiele (Ztschr. PflanzenJcrank., 8 (1S9S), 

' No. 6, pp, ■848-344). — The remedies which were used against this insect were lime 
dust and tobacco dust with various sulphur preparations. A concentrated sugar 
and gum arable solution was added to make the insecticides adhere. 

The destruction of fruit pests, A. H. Benson (Queensla^id Agr. Jour., 4 (1899), 
No. 4, pp, 864-880, pis. S). — General directions are given for the preparation of the 
better known insecticides. For the convenience of horticulturists, insects are clas- 
sified according to their habits, and an alphabetical list of fruit trees is arranged in 
parallel columns with the common diseases to which they are subject and the 
remedies to be applied. 

The author gives a description of the method and apparatus for applying the gas 
treatment to living trees. ' ■ 

Cochylis and lantern traps, C. Mestre (Prog. Agr. et Pit [Fd. L’Est], 80 (1899), 
No. 80, pp. 599-608).— Notes on the use of the lantern trap and the cost of its 
■ operation. ; ■ . ■ ■ 

Cyanid of potassium as an insectioide, H. Dixon (Gard. Chron., S. ser,,84 (1898), 
No. 685, pp. 488, 488).— A. brief discussion of its use and value for fumigation. 

Insecticides and sprayingcalendar, S; T. Maynard (Maasaehusetts Hatch Bta. '.But 
60, pp. II).— Gives directions regarding the choosing of spray pumps and nozzles and 
regarding the x)reparation of the following insecticides and fungicides : Paris green, 
arsenate of lead, kerosene emulsion, kerosene water, pyrethrum, hellebore, Bordeaux 
mixture, and oopx>©r Bul|>hat6 solution. 
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A spraying" calendar is appended to tlie bulletin and covers a number of the more 
coniiiioii diseases of fruit and garden vegetables. 

Tlie rational destruction of insects attacking fruit trees, F. Decaux {Jour, 8og, 
Nat. Sort, France, S. ser., :dl {1S99), jpp. 158-184. jigs, S ). — Notes on the use of insecti- 
cides and parasites for controlling injurious insects. 

A practical and simple insect band for fruit trees, O. Staes (Tijdschr. Flanien- 
zieMmi, 4 {1898), No. 2,pp. 35-44, figs. 9). — A description with figure of a tarred paper 
baud to be used against various fruit enemies. 

Experiment witli beiizoiin, D. G. Jonesen {Ztsclir. Fjiansenicr attic., 9 (1899), No. 1, 
pp. d.9).— Benzolin was used for the destruction of phylloxera without success. 

The timely plowing under of stubble fields and its influence upon certain dis- 
eases of cereals, J. R. Bos {Tijdsclir. PlantenzieMen, 4 (1898), No. 5,pp. 1$5-146). — 
Mentions the effect of plowing imder stubble fields at the right time upon the grain 
aphis, Hessian lly, and frit ffy. 

foods— ANIMAL PEODDCTIOM. 

The nntritive value of soldiers’ bread, 'K, Pannwitz {Ber naJir- 
wertli ies Soklatenbrotes, Inaug. Biss. Berlin, 1898, pp. 123). — A large 
number of experiments with meu are reported on the digestibility of 
army bread made from rye flour containing 15 per cent bran 5 bread from 
coarse decorticated rye flour containing 7.5 per cent bran ; bread from 
decorticated rye flour containing 15 per cent bran 5 bread from finely 
ground decorticated and undecorticated rye fioiir containing different 
amounts of bran, from finely ground wheat, and from finely ground 
bran j pumpernickel; and bread made from rye soaked and crushed 
without grinding. The principal conclusions were that ordinary army 
bread may be improved by removing the outer covering of the grain, 
even if the resulting flour is not more finely ground than at present. 
If finer grinding is practiced there is a still further improvement pos- 
sible, since by the use of finer sieves the percentage of bran may be 
diminished from 15 to 25 per cent. Eemoving the outer covering of the 
grain has less eflect upon the digestibility than the fineness of grind- 
ing and the amount of bran. The more completely the bran is removed 
the better the flour. Even if finely ground, bran is not a satisfactory 
food for man. Coarse breads are not regarded as satisfactory for feed- 
ing large numbers of persons, especially soldiers. 

Beef cattle and swine, T. Shaw (Minnesota 8ta. Bui. (lO, pp, 54, 
Jigs. 4).— Tests are reported (1) on the possibility of profitably fattening 
steers in Minnesota; (2) on fattening range steers; and (3) on raising 
pork.' 

Growing beef in Minnesota (pp. 1-20). — ^To test the truth of the belief 
that steers can not be profitably fattened on farms in Minnesota in com- 
petition with western ranges, the author fed 2 calves from birth until 
about 30 months old. The foods selected were such as could be secured 
on any farm,, and the care and management such as could be easily given 
, by 'farmers' in general.' ' The calves chosen were a cross of grade Short- 
■ 'horn ''COWS and Shorthorn bulls. They were dropped in the fall. When 
taken from the cows they were fed new milk ancl , later , skim milk, meal, 



176 


EXPERIMENT STATION RECORD. 


hajj ground corn, sorgliiiin silage, and roots, and were pastured during 
tlie summer moiitlis. The grain x^ation included bran, oats, corn, barley, 
wheat, and oil cake. These were all ground and fed in such coiiibiiia- 
tions as seemed desirable^ The hay consisted chiefly of clover with a 
little tiBiotliy. The feeding stuffs were valued at market prices which 
varied considerably during the experimental period. The food corn 
sinned by the steers until 1 year old, between 1 and 2 years old, and 
after reaching the age of 2 years, is recorded. At the close of the test 
they were slaughtered and judged by experts. One steer was valued 
at $4.75 and the other at $4.40 per 100 lbs. Including the value at 
birth, the entire cost of raising one steer .was , $45.17 and the other 
$40.21« When slaughtered, the weights, making allowance for a shrink- 
age of 3 per cent, were 1,392 and 1,280 lbs,, respectively. The profit 
on the first steer was $20.95 and on the second, $16.11. ^^Biit little fat 
was laid on externally, and the percentage of internal fat was not high. 
The outcome in the carcasses was not far different,^^ The meat of both 
carcasses was of a very superior quality. Throughout the loin and rib 
cuts and also in other parts of the carcass the admixture of the fat and 
lean . . . was . . . perfect. Particles of fat of more or less size flecked 
the lean in all the best ciits,^’ 

The principal conclusions from the test follow ; 

Since the steers were sold for $37.06 above the cost of production, under the con- 
ditions stated, it is just to conclude that a good profit can be made from growing 
beef in Minnesota, even when grown on the intensive plan. 

^^The method of growing meat thus is applicable to average farm conditions in 
the State, since the foods fed may all be produced on the farm, except the bran and 
oil cake. The quality of meat thus grown is of the very best, and should therefore 
command the highest price in the market. 

growing beef as in this experiment, the farmer can get much better values 
for the food products which he grows by feeding them at home than by selling them 
directly.^^ . 

Fattening range steers in winter (pp. 21-38). — A test was made with 
9 steers, the principal object being to compare results obtained from 
fattening on large and smaller quantities of grain and to ^Vgather 
information as to the behavior of range steers while under full feed2’ 
After a preliminary iieriod of 9 days, the test proper began Ifoveinber 
15, 1897, and covered 194 days. The steers, which were part of a lot 
purchased in Montana, were about 2 years old, and showed Short- 
horn-Hereford and Aberdeen-Poll blood. They were divided into 3 
lots of 3 each. It was the anthor^s intention to feed lot 1 a light grain 
ration, lot 3 a heavy grain ration, and lot 2 an intermediate grain ration. 
The grain consisted of bran, barley, and corn in different proportions. 
It was not possible to, complete tbe experiment on these lines, and the 
gains made by the individual steers are recorded. 

The , financial statement is based on bran at $7.50, oil cake at $22, 
mixed hay, at $4, and corn silage at $1.25 per ton; barley at 18 eta, 
and com at 22 cts. per bushel. The value of the steers at the beginning 
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of tlie test Tras $2.69 per 100 lbs., and at the close $4.62-J, Tlie average 
weight at the beginning was 1,038, and at the dose 1,317 lbs. The 
average daily consumption of meal per steer during the entire period 
of feeding was 12,19 lbs., the average daily consumption of food being 
23,89 lbs., and the average cost of food per pound of gain was 5.92 cts. 
The net profit on feeding the 9 steers, deducting the freight, was $141,54. 
Some of the steers were very restless when tied in stalls, , and the 
author believes that range steers are not very suitable for fattening in. 
this way. The tests are discussed at some length and compared with 
earlier work of the station. 

Feeding pigs of different grades (xip. 39-54).— In the authorls opinion, 
it is desirable to breed pigs which shall have the characteristics of 
the so-called bacon hog; that is, the carcass shall not show an excessive 
amount of fat. In his opinion, such pigs may be secured by selection 
and by crossing. 

A test, which began July 13, 1896, and covered 112 days, is reported 
with 6 first cross Yorkshire-Tam worth pigs and with 6 second cross pigs 
of the same breed. The special object of the test was to compare the 
relative merits of first and second crosses from Improved Yorkshire 
sires for fattening, and to compare corn and barley as foods for pigs. 
The pigs were divided into 4 lots of 3 each, lots 1 and 3 being made 
up of pigs of the first cross and lots 2 and 4 of pigs of the second 
cross. All the pigs were 108 days old when the test began. The 
test was divided into 3 periods of 28 days. In the first period, lots 1 
and 2 were fed oats and corn 3:1; daring the second period, the same 
foods in equal parts; and during the third x)eriod, in the proportion of 
1:3. During the fourth period, corn only was fed. The rations fed 
lots 3 and 4 were similar except that barley was substituted for corn. 
The grain was ted ground and was soaked in water 6 or 12 hours before 
feeding. The pigs were given all they would eat up clean with a relish. 
They were given green food in season, either corn, second growth clover, 
rape, or cabbage. 

The financial statement is based upon oats at 14 cts., barley at 16 
cts., corn at 18 cts. per bushel, and green food at 75 cts. per ton. An 
allowance of 5 cts. per sack was made for grinding the grain. At the 
close of the test the pigs were sold for $3.15 per 100 lbs. ■ The results, 
which are recorded in detail for the different lots and different periods, 
are summarized in the following table : 

lieBulU of feeding harley mid com to crom-lred 



Food conaumed. 

Wei^jlit 
at bOjSfiu- 
ning. 

Gain in 
■weight . 

Cost of 
food per 

I pound 
of gain. 

Profit, 

Oats. 

Corn. 

■ i 

Barley. 

Green 

food. 

1.011 (corn). 

Lotj 2 {com)' * 

Lot 3 Charley)' 

Lot 4 ■ {barloy ) 

Pounds. 
414 
440.5 , 

m. . 

.^•458: ; 

Pounds. 

980 

1, 033.6 

Pcmids. 

808 

Pounds. 

■[ ■■ , 822 

:207 

Pounds. 

247 

275 

247 

279 

Pounds. 

m 

. 328 

' '■ 279 

1 1 288 

Cents. 
1.C5 
1. 89 
1.83 

$5, 68 
4. 53 
4. 04 
■■■■ 3,94 
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Tlie con, elusions are as follows : 

Because of tlic iow relative, gains nia<le by tlie ];)igs in all tlie lots dTiri,ng’ tlie first 
period of feeding and because of tlic i‘elative increast^ in the gains si!bsc<|iieiitly as 
the proportion of the oats fed "vras lessened, the conclusion would seem to hi‘. legiti- 
mate tliat a diet in whicli oats is a predominant fixetor is not the most Rui,tahl(,^ one. 
than can be* fed to jugs while ].)eing gi'own and fattened. 

[Owing to] tlie low consninx>tion of food by thi‘- jiigs to wliicli barli^y was ted, 
the eonclusioii w^ould seem to be legitimate that the free use of ],iarley long c<uitinucd 
ill growing and fattening pigs tends to weaken the a^ipetite at least to some extent. 

[On account of] the low gains made by i>igs to wliicli barley was fed, tlie coii- 
cliisioii would seem to be fair that a barley diet long continued is not <piite so aycII 
fitted to make increase in w^eiglit as a corn diet, the other adjuncts being the same 
as in the experiment. 

Since the pigs of the first cross made somewhat better gains and on less food 
than those of the second cross tliis experiment favors tlie yIcav that tliey Avere Ui little 
more easily kept. 

Because of the smallness of the difference in the relative gains of tlie Jiiuimnl of 
the two resxiective crosses, the exi»erimont does not proA^e that one cross, as such, has 
any superiority over the otlier in capacity to make gains. 

With the prices of food and meat as in the ex])eriment, 100 lbs, of piork may be 
produced at a cost of $1.83 and yielding a jirofit of $1.32.” 

The cost of raising calves, F. W. Morbb {New Hampshire Sta. BuL 
58ypp. 157-f66). — To secure data in regard to the cost of raising a dairy 
COW3 the amount and cost of food consumed by a number of calves from 
the time they were weaned until 10 months old were recorded, as well 
as statistics of the breed, ages, weights, and weekly gains. The records 
include statistics of 13 animals and cover all seasons of the year. The 
financial statement is based on the following prices per 100 lbs. : Milk 
$1, skim-milk 20 cts., flaxseed $3.25, middlings 80 cts,, bran 70 cts., 
linseed meal $1,25, oats $1, catena 05 cts., mixed grain (middlings, oat 
feed, and linseed meal 2:2:1) 90 cts., hay 50 cts., and green barley 
fodder 15 cts. 

It was found that 8 calves under 5 weeks old made an average weekly 
gain of 7.0 lbs. at a cost of 40.0 cts.; from 5 to 9 weeks the average 
weekly gain was 9.1 lbs. and the cost 36.7 cts. The same , number' of 
calves from 9 to 13. weeks old made an. average weekly gain of 11.8 IbvS. 
at an average cost of 43.1, cts. Eight calves from 13 to 20 weeks old 
gained per week on an average 10 lbs. at a cost of 53.9 cts.; 0 calves 
from 4 to 8 months old made an average Aveekly gain of 11.1 lbs. at 
a'cost of 03.7 cts.; 2 calves from' 8 to 13 months old made an aver- 
age weekly gain of 5.25 lbs. at a- cost of 58.3 cts.; 4 heifers 13 to 10 
months old made an average weekly gain of 6.12 lbs, at a cost of 05,1 
cts. per week; 4 of the heifers were maintained on pasture from July 
24 to October 20, 1897, and the total gain in weight of the 4 animals 
was 313 lbs. 

The author discusses the results in detail, quoting the work of other 
stations: , " 

tbe:;feed^ periods . . . comparisons were made between cooked 
ground fiaxsoed. and. cooked middlings as a substitute for tlie fiit in milk, and also 
between rations including the cooked food and those without it. 
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^^[In one trial] the calves were between 5 and 8 months old and the midcilinos 
proved to he a satisfactory substitute for the ground flaxseed, the cost being less 
and the gain in iveight large enough, for the purpose, though a little Bnialler than 
on the flaxseed. 

“The calves [in another trial] were also over 5 months old. The substitution of 
the dry grain lessened the cost, and the gain was sufficiently large, although smaller 
than in the previous period. 

“These trials show that for calves at the age of those described there, is no object 
in using anything but dry grain and hay along with the skim milk, iiuless the great- 
est possible amoniit of growth is desired. 

“ [The cost of rearing a calf dropped October 1 is calculated as follows:] For 5 
months, or 21| weeks, the cost according to our own data would be 44.2 cts. per 
we€ik, or $9.57. For the next 3 months, or 13 weeks, our data rvould make the cost 
63.7 cts. x)er week, or $8.28. 

“The pasture season would now he at hand and continue for 5 mouths, and the 
cost would vary with the location. The figures that we have obtained for calves 
range between $1.50 and $2,50 for the season. 

“The remaining 3 months would cost according to our data 65.1 cts. per week, or 
$8.46 for the 13 weeks. The total cost for the food consumed by the heifer during 
the 16 months would then be $28.81 and she would weigh from 600 to 700 lbs. . . . 

“In conclusion . . . high-priced foods, viz, whole milk, flaxseed, linseed meal, 
and oats, will cause the cost of the weekly ration to increase out of proportion to the 
gain, if fed freely. Flaxseed can not be used with economy except in the earliest 
stages of growth, the first 2 or 3 months, and whole milk should he discontinued as 
soon as possible. 

Fattening lambs and wethers in winter, T. Shaw [Minnesotci M(l 
B uL 59 j pp. 511-560^ figs, 3), — A number of tests made during the 
winters of 1896-97 and 1897-98 on fattening lambs and wethers are 
reported. They include the following topics: Fattening home-grown 
lambs, potatoes and field roots as food factors in fattening lambs, and 
fattening range wethers. 

Fattening home-grown lambs (pp. 511-526), — Two tests are reported. 
The first was made with 10 wethers bred from pure- bred Dorset sires 
and common-grade dams. They were grown On the station farm and 
had been fed almost entirely on summer forage other than grass. 
They had grazed with their dams from May 1 until about ISToyember 1, 
neither receiving any grain the greater portion of the season. After 
a preliminary period of 14 days, the test proper began ISTovember 23, 
1896, and covered 16 weeks. The lambs were fed a grain ration con- 
sisting of oats, bran, barley, and oil cake, 3:3:3: 1, together with 
native hay of poor quality, and mangel-wurzels and carrots in about 
equal parts. The grain was fed unground and the hay uncut. They 
received all the hay and grain they would eat up clean, and what in 
the author’s opinion was a liberal allowance of roots. They had access 
to a shed and yard with a southern exposure. 

The financial statement is based on bran at $6,60, oil cake at tf 14, 
and native hay at $3 per ton; corn. at IScts., barley at, 16 cts.,, an."d '.oats 
at 14 cts.'per, bushel; and .roots at 9 cts. per, TOO; lbs.; average 
weight of the lambs at the beginning of the preliminary period was 90 
lbs., at the ,,'beginning, of the, experiment ' proper^ 93.2 lbs., and at the 
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close 134.2 lbs. During tlie test proper tlie iiverage amount of food 
consumed per lamb per day was .5.09 lbs. Shortly after the close of 
the test the lambs were sold and slaughtered. They were valued at 
$3.50 per 100 lbs. at the beginning of the test and were sold for .$5.50 
l)er 100 lbs. The total profit per lamb was $2.4.3. In the opinion of 
experts, the mutton was of high excellence. Notwithstanding its high 
finish, the imoportiou of leau to fat was unusually large and the blend- 
ing or intermingling of fat and lean was very satisfactory. 

The principal conclusions drawn from the test were that “ it is pos- 
sible to so fatten lambs that the finish will be of a high order without 
unduly loading them with fat.” 

^^Sucli a diet [as given] is eminently adapted to the production of large gains, 
sine© during the ©x])eriment proper it produced monthly 11 lbs. of increase. Such 
a ration is also eminently adapted to sustaining the ratio of increase during a, long 
feeding period, 8inc<3 the lambs gained about as much during the last part of the 
feeding period as during the first part. It is admirably adapted to the cheap pro- 
duction of mutton, since 100 lbs. of increase was made daring the entire period of 
feeding at a cost of but $3.41. The growing of lambs on forage other than grass 
pastures leaves them in a fair condition for being successfully fattened.^’ 

The second test, which was made with 9 iambs (all wethers but one), 
began IN'ovember 15, 1897, and covered a period of 112 days. The 
lambs were dropped at the station farm iii the spring of 1897, and were 
what remained after the best had been sold or selected for breeding 
purposes. ‘^They were not really culls, but they were under the aver- 
age of well-grown ferm Iambs. Nearly all of them were from a Dorset 
sire and grade ewes.^^ 

The lambs were confined in a shed with a yard and were fed a grain 
ration consisting of oil cake, bran, barley, and oats, 1:2: 3:4 In addi- 
tion they were given clover and timothy hay, the former predoininatiiig, 
and during the last 70 days of the test sorghum silage in addition. 
The barley and oats were fed whole: the hay was uncut. The lambs 
were given silage in the evening only 5 all other foods twice a day. 
This lot was compared with range lambs fed in a similar way (E.S. R., 
.6,p.576). 

The financial statement is based on oil cake at $ 22 , wheat bran at 
■ $7.50, hay at $4, and silage at $1.20 per tonj barley at 20 cts. and oats 
at 17 cts. per biisheL 

, -The averageweight 'of the lambs at the beginning of the test was 
72.6 lbs,; the- average gain per lamb, 34.9 lbs . 5 and the cost of a pound 
of gain 4.07 cts. , Shortly after the close of the test the lambs were 
sold and slaughtered. They were valued at $3,41 per 100 lbs. at the 
beginning of the tOKSt and $5.60 at the close. The totah profit per lamb 
was $1.83, or 28 cts. more than was obtained with the range lambs fed in 
a similar way. The explanation is found in the greater weight of the 
, home-bred-lambs at the beginning of the experiment and the increase 
in value put upon the., original weight by fattenirig tlie Iambs,' And 
this result is probably the most important fact to be emphasiised in the 
bulletin;^ 
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Potatoes and field roots as food factors infaUening lambs (pp. 527-537) 

The value of potatoes and roots for fattening lambs was tested with 36 
lambs divided into 3 lots of 12 each. They were the culls of a carload 
purchased in Montana. After a preliminarj^ period of 7 days the test 
proper began November 22, 1897, and closed February 28. All the 
lambs were fed a grain ration consisting of equal parts by weight of 
corn, barley, and oil cake, with uncut clover and timothy hay in addi- 
tion, the clover predominating. In addition lot 1 was fed potatoes, lot 
2 mangel-wurzels, and lot 3 sugar beets. The potatoes and roots were 
sliced and fed with the grain, which was ungrouud. The lambs were 
fed twice a day. They were gradually led up to a full ration and 
were given all the grain they would eat up clean. 

The financial statement is based on hay at $4 and oil cake at $22 
per ton, corn at 22 cts., barley at 20 cts., potatoes at 20 cts., mangel- 
wurzels at 6 cts., and sugar beets at cts. per bushel. The lambs 
were valued at $3.34 per 100 lbs. at the beginning of the test, and 
were sold for |5 per 100 lbs. (shrunk weight) at the close. 

The 3 lots consumed practically the same amounts of grain, hay, and 
roots. The principal results of the test are shown in the following 
table: 

Besnlts of feeding jyotatoes and roots to lamhs. 



Average 
weight 
per lamb 
at begin- 
ning of 
prelimi- 
nary 
period. 

Average 
weight 
per lamb 
at begin- 
ning of 
test 
proper. 

Average 
gain per 
lamb. 

■ 

Food 
consumed 
l)6r lamb 
per day. 

C 08 t of 
food per 
pound 
of gain. 

Total 
proOt per 
lamb. 

Lot 1, potatoes 

Lot 2, inanjLsel-wurzels 

Lot sugar 1)60 ts 

Pounds. 

49.6 

49.8 

49.6 

Poimds. 
50. 6 

1 50. 8 

1 50.6 

I Pounds. 
32. 9 

30.6 

34.6 

Pounds. 

3. 52 

3. 52 

3. 57 

Ce7its. 

4. 94 
4.20 i 
3.78 

$0. 86 
1.07 
1.24 


The coiiclugioTKS drawn from the test were the following: 

La, mbs of but indifferent development may be led at a substantial profit with 
food and meat at tbe values named in this experiment. 

feeding lambs, potatoes compare favorably with mangel-wurzels and sugar 
beets in j)roducing increase in weight, but they are more (‘ostly food than the roots 
named. Because of the greater cost of potatoes as compared with mangel-wurzels 
and sugar beets, they should not be grown as food Ibr lambs where tbe latter can bo 
grown successfully. 

^Mudging by the results obtained in this one experiment, sugar beets are a more 
valuable food for fattening lambs than either potatoes or mangel- wiirzels.^' 

Fattening range tvethers (pp. 538-560). — ^Two tests are reported on 
fattening' range wethers. The first began November 16, 1896^ and 
covered 84 days. It was preceded by a preliminary period of 6 days, 
:and. w,as made with 20 wetliers selected from a carload pnrcliasecl 
in/.lf'Ontan^ They, were grades, Merino blood predominating, and 
Were , from;: l ' They W6're:,:;giv6n grain ration of oil 
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cake, bran, and corn, and oats, 1: : 3: 4, and in addition native bay of 
nil sat i sf ac tory q iial i ty . 

Tiie iiiiaiicial statement is based on oil cake at $14, wiieat bran at 
$6.50, and native liay at $3 per ton; corn at 18 cts. and oats at 14 cts. 
per biisbeb The average weight of the wethers at the beginning of 
the test was 11(18 lbs., and at its close 140.3 lbs. They were valued at 
$3.37 per 100 lbs. at the beginning of the test and at $4 per 100 lbs. at 
the close. The average net. profit per wether during the test was 30 cts. 

The results obtained in feeding wethers were compared with tliose 
from feeding lambs. The greater profit in the case of the lambs in the 
author’s opinion was due to the greater gains made by them, and also 
to a relatively greater advance in the value of the product. as 
much profit is to be made from feeding wethers as from feeding lambs, 
it would seem to be necessary to buy them at a considerably smaller 
price per 100 lbs.” 

The second test, which was i>receded by a preliminary i)eriod of 6 
days, began Isovember 8 and covered 87 days, 20 wethers selected from 
a carload purchased in Montana being used. They were regarded as 
somewhat better than the average range wethers, though inferior to 
those raised on the farm. They were fed a grain ration consisting of 
oil cake, wheat bran, corn, and oats, 1: 2: 3: 4, with clover and timothy 
hay, the former predominating. During the latter part of the test 
sorghum silage was also fed. The corn and barley were ungromid and 
the hay uncut. The wethers were fed all they would eat up (dean. 
This lot was compared with the lambs described in a previous publica- 
tion (E. S. E., 10, p. 570). 

The financial statement is based on oil cake at $22, wheat bran at 
$7.50, hay at $4, and sorghum silage at $1.20 per ton; corn at 22 cts., 
barley at 20 cts., and oats at 17 cts. per bnshel. The wethers were 
valued at $3,80 per 100 lbs. at the beginning of the test, and were sold 
for $4.50 per 100 lbs. shrunk weight. The average weight at the 
beginning of thetestwas 117 lbs. andatthe (dose 150 lbs. The average 
amount of food consumed per day was 5.27 lbs.; and the cmst of food 
per pound of gain 4.83 cts. ■ The profit per liead was $2.30. The |;)rin- 
cipal conclusions follow : 

When wethers and lanil)s are bought at the same price per pound ajid art*) .fat- 
tened nuder similar conditions, the lambs are likely to bring cousiderably more 
profit. This increased profit is likely to arise first, from the great(?r relative ad vaiujo 
at which the lamhs will prohahly he sold, and second, from the greater rcdativ© 
gains which the lambs are likely to make on a given amount of food. 

This profit may be exxiected to increase with the decrease in the differenco 
between the weight of the wethers and lamhs respectively at the time of purchase, 
because of the iniiuence which weight at the heginning of an experiment exercises 
upon any advance made in mutton values.^’ 

' ' Alfalfa ' hay, for fattening hogs (Kansas Sta. Press BuL 25^ p, 1).— 

, A test of the value of alfalfa hay for pigs is briefly reported. Forty pigs, 
weighing' on an average about 125 lbs., were divided into 4 lots of 10 
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each. Lod 1 tos fed dry Kafir-corn meal 'and alfalfa liay, lot 2 whole 
Kafir coriij lot 3 dry Kafi.r~corii meal, and lot 4 wet Kafir-corn meal. 
The alfalfa hay was of the best quality and carefully cured. It was 
fed dry in a large feeding trough. The iiigs were confined in large 
pens with open sheds. The .test began November 24, 1898^ and, covered 
9 'weeks. Lot 1 gained 90.9 lbs. or 10.88 lbs. per bushel of dry corn 
meal and 70,83 lbs. of alfalfa; lot 2- gained 59,4 lbs. or 8.5G lbs. per 
bushel of grain; lot 3 gained 52.4 lbs. or 7.48 lbs, per bushel of grkiii; 
and lot 4 gained 63.3 lbs. or 8.09 lbs. per bushel of grain. 

These results are not due to fclio feeding value of the alfalfa alone, hut also to 
its influence in aiding the hogs to better digest the Kafir corn. The alfalfa hay 
also gave a variety to the ration, making ifc more appetizing and inducing the hogs 
to eat more grain. . . . The hay-fed hogs ate more grain and gained more for each 
bushel eaten. 

In a former experiment at this college xiigs were pastured through the summer 
on alfalfa with a light feeding of corn. After deduethig the probable gain from the 
corn, tbe gain per acre from the alfalfa pasture was 776 lbs. of pork. 

These facts indicate that to produce pork most cheaply the Kansas farmer must 
haA'’e alfalfa pasture in summer and alfalfa, hay in winter.” 

Silage for liorses, B. O. Kourse ( Virginia Sta, Bui, 6’d, pp, 97 j 98 ). — 
111 view of tfie scarcity of forage crops in some parts of ^ Virginia, the 
author made a number of tests in which corn silage was fed to 2 horses 
and 6 niules. The animals were given small amounts of silage for 
some weeks before the test proper. After the jireliminary period they 
were fed for 6 weeks all the silage they would eat, with hay and corn in 
addition. The amounts of food consumed and the weigh tsof the animals 
are recorded. The silage was not as readily eaten by horses as by cattle 
and in the author’s opinion horses, after becoming accustomed to silage, 
eat no more than they can easily assimilate. 

Some trouble has been reported in feeding silage to horses. The 
author believes this may be attributed to feeding too large quantities, 
at the start. In his own tests — 

“There waw no falling off in flesh and this though all the animals were constantly 
at work, except during stormy weather. They all made gains in weight, hut those 
fed silage, corn, and hay, and the others fed corn and hay alone, gained about 
equally, so this fact amounted to nothing except an indication of good health. As 
a whole it would appciir that silage ivould make good coarse fodder for horses when 
used ill connection with hay or stover and grain, but that tbe animal should become 
accustomed to the food by degrees, and that this is as important as -when changing 
from old to new corn, or from hay to grass.” 

Culinary encyclopedia, 0. H. Senk {London: Spotiiswoode 4‘ Oo., ISSSypp, 96), — 
This is a revised and improved edition. The names of foods, utensils, condiments 
and beverages, and technical terms pertaining to them are defined. 

Plain words about food, Ellen A. Richarbs (ifosfon ; JLome '' Smenoer PmMiiMwj 
Co,f lS99f pp, 176 ; rev, in Amer. Kitchen Mag,, 11 {1899), Ko,.Sl, pyUl), 

.Diet in ancient' times, J. Marc use No. S, 
pj). historicahstudy 

' ' Hesearches on bread, E.' Poda {Ahs, in Jour. Hijg., f '4 {1899), No, 1177, p. 117).— A. 
study of the comparative value of whe^t..affd'''rye^bfead:v,/';''^ ' ' 
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Mushrooms as food, C. F. La ncj- worthy {Plant World, 3 (ISDO), S, pp. 1S4~ 
136). — A popular suiiiiiiaTy of the suhject pointm^? out the fact that mushrooms have 
very little food Taloe, hut are valuable as condiments. 

Oil the value of sugar for the production of energy- by man, 8 chumbiiro {ZUclir. 
iJidieL ii. Flips, Ther., 3 (1S9S), Xo. 3ppp,lS5-lSS). 

The value of sugar as a nutrient, Ohauveau (Bid. Med., 1S93, Mar. 33; ahs.in 
Ztschr pNitet. //. Phi/s. iJ'hcr.^ 1 (ISBS), Xo. 4^ pp. 339,360). 

Effect of alcohol on metabolism in man, K. Rosemanx (Ztschr. JHiitet. u. Fhys, 
Tlwr.j 1 (1S$S), Xo. A pp.. 13S-1SS). 

The function of water in metabolism and in the feeding of man, A. Bexnig 
(ZtseJir. inUfeL u. PJiys. Ther., 1 (1898), No. 4, pp. 38X299, dgms. 4; 3 (1898), Xo. 4,pp. 
392-333, iiijs. 7). — A mimber of experiments are rexiorted in ‘which the balance of 
income and oiit,t>o of nitrogen was determined. 

Bigestioii and assimilation of nursing infants in health and disease, together 
with the rational method of feeding infants, L. de Jager (Die Verdaumig und 
Jssmihdion des gesnnden inid krankeii Saugllngs, nehst emer raiionellen Methode sur 
Siiugllnysariidlmiiuj. Jkriin: Osear CoMeniz, 1898, pp. 43; ahs. in Hyg. Bmulscliau, 9 
(1899], Xo. 9, pp. 466, 467). 

The nutritive value of the food constituents for infants, A. Vaxderpoel (Xew 
York Med. Jour. 1S9S; ahs. in Ztschr. DUltef. n. Pkys, Ther., 2 (1S9S), Xo. 4, pip. 333, 336.) 

Pood adulteration, Carwody ( Proc. Tieioria . Inst. Trinidad, 1899, pt. 3, pp. 197- 
212). — A papei* (with discussion) read before the Victoria Institute. 

Boron food preservatives and their influence on the human organism (London: 
Perkins, Bacon Lid., pp. 63). 

Digestibility of protein preparations, Vis and G. Teeupel (Miinclien. Med. 
li^ehnsehr., 45 (1898), Xo. B; ahs. in Ztschr. IHdiet. u. Phys. Ther., 1 (1898), Xo. 1, pip. 
S3, 84). 

Gains in body weight and the transformation of fat into glycogen, Bo ugh A E 
(Semaine 3£ed. Paris, IS (1898), Oct. 19; rev. in Ztschr. Diiltet. u. Phys. Ther.,2 (1S9S), 
Xo. 3, pp. 346, 347). ' 

General animal production, L, Hoffmaxx (AUgemeine Tkiermcht. AStuUgart: E. 
Ulmer, pp. XTI-Y 547, figs. 25). — The subtitle states this is a text-l>oolc and hand- 
book for students, and for practical use. 

Calculating the rations of animals, G. IVIartinet (Fed. Soe. Agr. Suisse Iloinimde, 
pp. 10 ). — A general discussion of the subject. 

A new system of pa.sturing sheep, T. Shaw {MinneajioUs, Mmn. : Xortlmip, King 

Co., lS9S,p}p. 17, figs. 9). — On the basis of inyestigations carried on at ‘Mie Miiine- 
sota Station the author adyoeates growing forage crops for sheep. 

On the care of horses, F. Pogsox (Proc. Victoria Inst. Trinidad, 1899, pt. 3, pip. 
274-3S4). — A general article .(with discussion) read before the Victoria Institute, 

DAIRY FAEMmO—DAIEYim 

The effect of food oii the quality of milk, E. O. Arenandee 
{Mori.' Mejerl Tii%.^ 14 {1899), JSfos. 6ypp. 76\77; 7, j). 91 ). — Analyses of 
about 2,(100 samples' of milk delivered at creameries in i^orrlaiid 
(Sweden) were made at the chemical plant-biological station at Liileh 
ancl published in the report of the station for 1897. The results show 
in a striking manner that the fat content of milk may be reduced 1 to 
2 per -cent below normal by scant feeding. , During the period from 
January to AIayj Foniandcows^are in general fed only a meager allow- 
ance of ma^h hay or old stock hay^and hence are in a very poor condi- 
tion when turned out on pasture iir June. .The results of the analyses 
^published point clearly to three periods of feeding, namely. (1) pasture 
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(June to September), (2) ample stable feeding (October to December), 
and (3) scant stable feeding (January to May). The variations in the 
fat content of the milk daring these periods are shown in the following 
table : 

Fat content of milk as affected by qaantity of food. 


Tiiriixtions in lar ronteiit. 


Poriod. 1 — 1 

j Maximum. 1 

Minirmim, | .Axua-age. 


Per •cent. 

5. 0-5. 8 
4. 1-4. 2 
4, 0-4. (.5 

Per amt. Pn* eetif. 
2.6;V2.0 3.71-1.25 

2. 3U~2. 9 3. 52 

1.10-1.9 ' 3.20-3.30 

2 (October to December), ample stable feedinit 

3 to Mav), scant stable feeding 



The average fat coatent for the year was 3.35 x^er cent. The author 
concludes that the fat content of milk can not be increased at will by 
increasing a normal ration, but on the other hand that it can be greatly 
decreased by scant and i^oor rations. If a change is made from a 
deficient to a normal ration the fat content of the milk will again be 
raised to the limit determined by the inherent qualities of the iiidividiia! 
cow. 

The high fat content of milk from coWvS on pasture is considered 
remarkable, and is attributed in part to the effect of the healthiul 
summer climate of northern regions. — p. w. wonn. 

Do cows of moimtain breeds yield milk richer in fat than those 
of other breeds ? P. HELLSimoM id 

M7-254; 17, pp. 268-272).— While the inountaiii breed of northern 
Sweden x)rodiices considerably richer milk (0.2 to 0.1) per cent) during 
the summer months than cows in southern or middle Sweden, the aver- 
age percentage of fat in the milk for the whole year is very nearly the 
same in both regions. It is shown, ho\veyer, that all cows in the 
northern latitude behave similarly in this respect, irrespective of breed. 
The author concludes that the power of x>rodiicing rich milk must be 
considered an individual rather than a race characteristic, and that 
since the pure Swedish mountain breed x>roduces on the average less fat 
during the year than the common mixed breed, the latter is, on iLe 
whole, the more i)rofitable breed. — f. w. vyoll. 

State and mnnicipal milk legislation, A. T. Neale 8ta. 

Bid. 43, pp. 15-19).— The hardship which the milk inspector of Phila- 
deli)hia works to the farmer is illustrated by several cases in which 
milk, containing over 3.6 per cent of fat and over 12.3 per cent of solids, 
was condemned as below the standard in solids-iiot-fat (9.5 per cent). 
This standard ax>peo.rs to be an arbitrary one adopted by the city 
inspector, who holds that milk below it has been watered, and uses it 
as ^‘ the factor by which the percentum of adulteration is determined.’’ 

The variations which may result between'iiight’s and morning^ milk 
where' the interval betweeTi milkings differs considerably, is shown by 
Ihe record of a cow. If the ■iai‘mer...sel].s milk to the city retail trade, 
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is absolutely essential that the intervals between daily liiilldiigs 
shall be as nearly equal in length as is possible, tor by this iiieaiis only 
can he obtain a daily, output uniform in quality.’- 

A discBssioix of farm dairy methods, G. H. True (Michigan Sta. 
BuL '16i\ pjK 113-126^ fig. 1 ). — A popular discussion of ditterent inetliods 
of creaming milk, luindling* cream, and packing and printing butter, in 
which various tests made at the station are noted. 

A comparison of deep setting in standing water and in mnniiig water 
at the same temperature showed no difference in the efficiency of creanu 
ing. Milk was set in deep cans immediately after milking, a half hour 
after, and one hour alter, the water in all cases being at the same tem- 
perature and the milk never above The fat content of the skim 

milk in the three cases was 0.216, 0.25, and 0.26 per cent, respectively. 
Tests of two separators at different rates of speed are briefly reported. 
Two trials comparing setting in shallow pans, cold deep-setting, and 
separating by means of a hand separator showed a saving of from 8 to 
20 per cent of butter in favor of tlie separator method, witli but little 
difference between the other methods. Creaming by dilution was 
tested in a 2-wmeks’ trial of a can known as the Wheeler Cream Sepa- 
rator. The average loss of fat amounted to 0.7 per cent; the skim milk 
being diluted about | with water could not be fed to advantage, and 
the cream soured rapidly. With churns filled 1, and f full, other 
conditions being uniform, the time required for churning cream aver- 
aged 31, 56, and 64 minutes, respectively. The loss of hit in the butter- 
milk was practically the same in each case. 

■ A strange property of the fat ■ globules of milk, H. Atwood 
( Virgifda Farm Bevieiv, 7 {1899)^ No. o^pp. 129-182 ). — A number 
of churning experiments are reported with cream from deep setting 
which w^as cooled to differeii^ temperatures and either held there for 
some time or churned ' almost immediately. Where the cream was 
cooled' too rapidly or was not held at the low temperature a sufficient 
time ^vthe globules in the cream were still too sott for good results, and 
this explains the reason for the larger amount, of fat left in the butter- 
' milk and the shorter time required for churning.” This result wms 
verified in a number of other experiments, 

■ ^‘Tlie' 'hardness of, the fat glohales of milk at any particular time does not de|>eud 
'entirely upon the temperature 'Of- the globules -at that time, hut is iniluenced mate- 
rially by the previous temperature of the globules. In other words, the luirdnews 
. 'oi' softiiesS' ,of the fat glohiiies changes more, slowly than the. change in, temperature 
of .the, milk or cream when this change is' so'me what rapid.-’^ ' ' 

Constraction of cheese-curing rooms for maintaining tempera- 
tures of 58 to 68^ P., P.'H. 

■i5^).-^Eeferenc6 18,1110x10 to the previous';'' studiC'S of ' the ; .station '.'on''' 
effect of temperature on the .ripening of cheese (B. 'S, li.,, ,16,"p'.,7<S7'), and 
records are^ given 'Of the temperature'' of the, soil and 'ground W'fater' and 
of the air in Wisconsin, ' In papers read before the >¥1800118111 Cheese 
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Makers’ Association in 1893 aud 1897 the author called, attention to the 
possibility of utilizing' the lower temperature of the subsoil and of the 
ground water for tliepuiiiose of cooling curing rooms. Since that ti,ine 
a number of factories in the State have been equipped with siibearth 
ducts, either horizontal or vertical. A number of these are described 
and records given of their operation and effectiveness. Experiments 
are briefly noted in using an air blast for drawing air from a well and 
cooling a lecture room in the uniyersity. 

Advantage may be taken of the night air for cooling curing rooms 
when the temperature is sufficiently low. Eor this purpose the air 
should be taken in through a wind funnel rising not less than 15 ft. 
above the ridge of the roof of the factory. The employment of hori- 
zontal or vertical siibearth ducts is regarded as more satisfactory. The 
horizontal duct should be at least 12 ft. below the surface and at least 
100 ft. long, being connected at its outer extremity with a vertical 
terminating in a funnel about 50 ft. in height. The duct may be con- 
structed of a single line of large tile, but the author recommends either 
3 rows of 10-in. drain tile or 5 rows of 8-in. tile, the cost being about 
the same tor both sizes. These may be placed side by side, or the ditch 
may be dug narrower and deeper and the tile placed one above the other. 
The flue maybe made of plank, with an opening 12 in. square, or of gal- 
vanized iron tubing 12 in. in diameter. The latter is regarded as pre- 
ferable, as it is essential that the flue should be perfectly tight. 

In cooling by vertical subearth ducts, a well 25 to 30 ft. deep should 
be dug, where the water is sufficiently far below the surface, and the 
flue communicating with the funnel should extend to the bottom of 
the well, where it leads into a series of 13 lines of 6-in. drain tile or 
5-in. galvanized iron conductor pipe, which communicates with the 
curing room. Tbe earth is packed firmly between the pipes to facili- 
tate the cooling. Where it is not practicable to go deeper than 15 or 
20 ft. without striking water, sandy soil or fine sand may be filled in 
around the air fines, and this wet once a week or oftener with cold 
winter from the well to assist in lowering the temperature. Where this 
is done, galvanized iron fines should be used in place of drain tile to 
avoid percolation of water.' 

The air may be cooled in a similar way by leading the pipes into a 
cistern 12 or 15 ft. deep, which is filled with water. In such case the 
Tines should have a water-tight coimection, with a drum at top and 
bottom to' prevent the entrance of water. The water may be changed 
from time to time as is necessary to keep it sufficiently cool. 

In all the above cases a wind funnel is depended upon to supply a 
sufficient ciiiTent of air. It is suggested that where practicable a small 
blower might be used with advantage, at least when the wind is very 
“'light.:' ''' 

' , The 'efficiency of these methods'.; for cooling curing rooms depends 
very largely on, the jiroper construction of the curing room. , The author 



188 


EXPEEBtENT STATION EECOKD. 


givers lietailetl directioiis for the construction of wooden uiid masonry, 
above-groiiiul curiiig rooms and of underground curing rooms. Com- 
meiiting upon the expense of the farm of construction recoinmendedy 
the author says : 

‘‘ It sliOLild l)e kept, in iiiiiid that two important points must ho seciiml if aiiy- 
tliinglike full effeetiveocss of the siibearth duct is desired; (1) the walls must he 
so tight that the pressure and suction of the wind on the building does not drive 
out the cool air and leave in its place the warm air of the outside, and (2) the walls 
must he a sufficiently poor conductor to permit a relatively small movement of air 
through the siibearth duct to remove all of the heat which penetrates the walls. 
The curing' room is pexiect in construction only when its walls are so tight that no 
air can enter tlie room except through the siibearth duct, or at another specially 
provided opening whi eh is used only when the air from the duct is too cool or too 
dampd’ 

Dairying in Denmark in 1898, B. Boggili> (TidssJcr. lAiuddkon, 1S99, No. 3^ pp, 
ISS-IOS).^ 

Pacts for consideration by dairy farmers, G. S. Thomson {Jour. Agr. and Ind., 
South AusiTalia, 3 {1899), No. By pp. 7SS-741 ), — Urges the sterilization of utensils and 
the use of tiihercnlin. 

The conformation of the dairy cow, A. M. SounK (Hoard's Dairyman, 30 (1899) j 
No. 19y p. 376 ). — A x>opular address delivered before the Rural Science Club of the 
University of Tennessee. 

The evolution of a rational system of cattle feeding, W. H. Jobdxn ( Vermont 
Dairymenh Assoo. llpt. 189Sy2)p. 69-88 ). — A popular paper on feeding dairy cows. 

Twelfth Annual Report of the Iowa Dairy Commissioner (/owa State Dairy 
Com. M2ft.J.S9S, pp. 80 — Text of the dairy laws of Iowa and various statistics 
and discussions relating to the dairy interests of the State. 

A grade daii'y herd, C. D. Smith (MichUjan Sta . Bui. 166y pp. 103-113, figs. 3 ). — A 
financial account for one year is given of a. grade dairy herd of 29 cows purchased to 
repTesent the average cows of southern Michigan and given uniformly good care and 
feed. The average production of milk per cow for the year was 7,009 lbs., the largest 
yield being 10,310 lbs. The average production of fat was 259.91 lbs,, estimated as 
einivaleat to 304.89 lbs. of butter. The net profit from the herd, not including the 
manure, amounted' to $277,58, Notes- are given 'on the record 'of individual cows, 
including tabulated data on, the total milk and butter production of each. 

, . The' college herd, C. W, Burkett (New Hampshire Sta. Bul.,59y pp. 193, 193).— 
Brief statistics are given on the milk xmoduction of the college herd for the year 
ending October 30, 1898. 

■■‘•The herd has been c<|nivaient to^309'milcb cows and 94 dry cows for one month,' 
and has produced 173,011 lbs. of milk and 9,376.89 lbs of butter, making an average 
monthly yield per head fbr .403 cows, 429 lbs. of milk and 23.3 lbs of butter, or 5,148 
l.bs. of milk ■and 280 lbs. of butter for the year.'’' 

Uniformity in the composition of milk, how to maintain it, 0. B. Lane (Trans. 
New .Norh State Apr. Bog. lS97y pp.' 350-339). 

How can we improve the factory milk-test system? J. L. Hinns ( Vermont 
DiiirymenJ 8. Assoc. Bpt. 1898, 2 )p. S4S1 ). — A popular article. ■ ' 

Water content of b'ntter,' E. H. Farrington {Breedm^ Gaz., SB (1899), No. SO, 
p. 597 ). — From the results of an investigation comparing the appearance and watt^r 
content of salted and imsalted butter the author explains the apparent dryness of 
foreign butter as due to the absence of salt or tbe presence of only a small quantity. 

Second report of the periodical Finnish butter exMbitions in Hango (HeMng- 
fors, Finland, 1890^ pp, Four hundred and fifty tubs of butter from 175 different 
creameries were exhibited and judged during the year, llie average water content 
of the butter was 12,3 per cent., tbe maximum being 16 per cent and tbe minimum 
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9.2 per cent. Of tlie exhibited 83 leaked 10 or more grams of brine during 
storage, tlie jiverage amount being 181 gm. and tbe maximiiin 985 gnu Of the 175 
creameries ])articipatiug in the butter exhibitions, 28 manufactured over 350 tubs 
per year; 71 made. 150 to 350 tubs, and 76 less than 150 tubs; 165 were separator 
creameries, 3 used both sex)arator and the ice-creaming system, and 7 used the latter 
system only ; 29 pasteurized all their cream or milk and 4 used pasteurization to 
some extent. Fifty-eight creameries used jiure culture starters. — f. w. woll. 

VETERIl-AEY SCIENCE AMD PRACTICE. 

Veterinary studies, A. T. I^ealb (Delaware Sta- Bui. 43^2^]?- 4-lo ). — 
Brief notes are given on rabies, tetanus, and Texas fever. Mimeroiis 
tests liave been made by tlie station in cooperation witli private veteri- 
narians, of tuberculin in dairy herds. Tbe tuberculin is considered 
practically infallible. A number of vaccination experiments were tried 
upon cattle suffering from anthrax with good results. The station is 
attempting to secure sterilization of the waste which escapes into the 
water and causes anthrax in certain localities. 

Oerebro-spiiial meningitis in horses has been studied by the station. 
The question has been investigated as to whether the bunt in wheat 
and certain aspergilli and other fungus diseases upon food plants may 
cause cerebro spinal meningitis. The station hopes to be able to verify 
or disprove the theory that Diplococmis intraaeUidaris is the specific 
germ of the disease. 

Brief notes are given on the remedies for swine diseases as well as 
the serum treatment of those affections. 

The condition of bovine tuberculosis in Europe, H, W. Oonn 
( Connecticut Storrs Sta,. B id. 19 ^ 7;2).— According to statistics gathered 
from slaughterhouse inspection and from tuberculin tests, tuberculosis 
is rapidly spreading in European countries. It is much more prevalent 
In the northern countries of Europe than in the southern, and in herds 
which are closely housed than in those which are allowed to range freely. 
Fifty per cent of the cattle of northern Grennany and Denmark are 
estimated to be tuberculous, and the cattle which were imx^orted into 
Kiel from Denmark during 1897 were tuberculous to the extent of 06 
per cent. 

The tuberculosis of man and that of animals seems to be slightly dif- 
ferent. The disease is readily transmitted by contagion from one ani- 
mal to another, but it is becoming more and more doubtful in the minds 
of most scientists whether it is ever transmitted from man to animals, 
and the danger of transmission from animals to man is considered mucli 
less than was formerly believed. 

In order to combat the disease, it is necessary in the first place to 
discover every case of tuberculosis, and for this purpose the use of 
tuberculin is considered essential. All animals which respond to the 
'tuberculin test should be' separated from the healthy animals, and m,r 
be cared for by, separate' attendants in order to prevent the disease f ■ 
'4505— ■ 
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again breaking out in the liealtby herd. Strict measures of this sort 
have been adopted iii Dermiark and carried out for a iiiimbex of years 
lYitii yery promising results. 

Tetanus, C. IIcCitlloch {Virginia Sta. Bui. 85^ pp. 13-22^ figs. 2),~ 
Tetanus is ioyari ably produced by the iotrodiictioii of the tetanus bacil- 
lus into a wound. Tlie bacillus is said to be especially common in the 
dust of old floors, stables, and gardens. A detailed description is given 
of the appearance of the tetanus bacillus and an account of its biology 
and behavior in the incubator and upon nutrient media. Tetanus is 
particularly common in the horse, mule, sheep, and pig ; less so in cows, 
calves, and lambs. There are two forms, acute and subacute, of which 
the acute is much more common. Death may occur in from 5 to 8 days 
and recovery is rare before tbe third week. 

Ill the sheep and pig the mortality is about 100 per cent; in the horse, 
SO; in the ox, 50. The only aflections with which tetanus is liable to 
be coiifoiiuded are strychnin poisoning and cerebro spinal meningitis. 

As a preventive treatment, careful antiseptic washing of -wounds is 
recommended, and, wdieiiever the disease develops, theiiseof the tetanus 
antitoxin is strongly advised. 

Canine distemper, G. McCulloch ( Virginia Sta. Bui. S7, pp. 33-^ 
distemper is caused by a micro-organism and is eoiita- 
gioiis. It is found in the doggcat, fox, wolt^ hyena, monkey, and has 
been found in the human family. The symptoms are depression, con- 
junctivitis of the eye, constipation or a fetid diarrhea, and a catarrh 
of the nasal passages. In weak subjects cerebral symptoms predomi- 
nate and are characterized by stiix3efaetion. The temperature usually 
rises, sometimes to 104^ F. The mortality is from 50 to 61) x)er cent, 
and the prognosis in young animals is generally unfavorable. 

Treatment shoiild be symptomatic, to relieve the symptoms as they 
develop. Calomel in 1-grain doses 3 times a day gives good results. 
For the eye, I to 1 per cent solution of sulphate of zinc, or | to 2 per 
cent solution of nitrate of silver acts well. For the nervous symptoms, 
a sedative, such as bromid of soda 24 divxms or chloral hydrate 2 
drams, gives favorable results. For the reduction of the fever, 2 
grains of aeetanilid may he blown into the mouth every 2 hours until 
the' temperature begins to drop. 

"/.Report of the Royal Veterinary College for 1898, J. McFadyean 
{Jonr. Bog. Agr.:8oc. .Eng!afidj S. ser., 10 {1899)^ pt. i, pp. U2-155).--iIl\m 
report contains an account of work done by the laboratory of the 
Eoyal Veterinary College for the -year 1898 on the following diseases : 
Cxlaoders, anthrax, tuberculosis, swine fever (hog cholera), the conta- 
gions origin of v'arts, and milk fever. Some success has been had with 
vaccination according to the method introduced, by Pasteur for anthrax. 
Statistics are given for tuberculin tests nxiou 4, 319, cows, of^ which 31.7' 
'j)er cent reacted. It was shown that warts, such as occur on the inside 
'Of the lips and on the tongue of clogs, may be transmitted by inocula- 
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tion. Good success' is reported with the use of iujectioiis of iodid of 
potassium into the udders of cows saftering from milk ferer. 

Deliomiiig, E. P, Niles ( Vinjinm Sta. Bnh S4, 2>P- 12, figa. 6). — A Mef liistory is 
gh^^n of tlie deiiorniiig nietliocls practiced in different parts of iEe United States. 
Tlie saw and liorn clipper are not recommended on account of tlie unnecessary pain 
caused, and of the liability to subsequent trouble in the healing of the wound. The 
author recommends the ordinary caustic potash treatment, which is to be applied to 
young calves a few days after birth. Horns up to an inch or two in length can be 
removed by this method. 

The gape worm of fowls ; the earthworm, its immediate host, H. D. Walkef; 

{ FrankUnvUle, N. Y., 1S97, pp. 30, pi. 1). — The author relates a number of experiments 
in which the disease known as the gapes was ]>Toduced in ehiokeos by feeding' them 
earth worms (Lnmbriciis terrestris). Chickens which were prevented from eating- 
earthworms did not acquire the disease in any ease. The laiwic of tlie gape worm 
(Spnga^nns iraclimlis) were found in the earthworm, and artilieial enltures of the 
larvio were made in the serum of blood. 

For the prevention of the gabies in chickens, the author recominends the destruc- 
tion of earthw'ovms wdiere the chickens are allowed to run by iiieau& of common salt 
or lime or "with ashes in the soil. 

Oil the cause of epizootic-catarrhal fever of dog.s, P. Jess {Ji&rlin. Tierarzil. 
JVchnschr., 1899, No. 19, pp. 227-230, Jigs 3). — Gives a description of tlie germ, wdtli 
an account of the experimental inoculation of guinea pigs. 

Rabies in England, M. E. Leclainche (Iitr. Vet. Toulouse, 24 {IS99), No. (>, pp. 
3oS-S02). — Discusses the question of the relative efficiency of central and local 
authorities in controlling this disease. 

Gangrenous mammitis of the goat, P. Leblanc {Jour. Med. Vet, et Zoot$eh.,3. 
ser., $ (1899), pp. 373-374).-— The cause was found to he a microcoeems. 

Chronic arthritis of the stifle joint, Cauiac and Mateion {Jotir, Med. Vet, et 
ZooUoh., S. ser., 3 (1899), p>p» 257-262). 

Lmig-worm disease of goats caused by Strongylus capillaris. A clinical, 
pathological, anatomical, and zoological study, M. ScHLEtxEL {AtgIi, Wlss. u. 
Fral't. TMerh., 25 (1899), No. 3-4, p>p. 137-171, pis. 4). 

Bots, or worms, in the head of sheep or goats, D, Hxttcheon (.ilr/r. Jour. Cape 
Good .Hope, 14 (1899), No. 10, pp. 667, 66S). 

Iiime and sulphur dip, A. G, Davison (Agr. Jour. Cape Good Hope^ U (ISSO), No. 
10, pp. 644-051). — From experiments the autlior considers this the most eff ective dip 
to he used against sheep-scab mite. ^ 

Easy method of dipping sheep, C. S. Plumb (Aiuer. Jgr. {w'ul, ed.), o3 (ISW), 
No. 24, p. 751). — AVhen the number of sheep to he dipped is small, a w'agon box of 
double lioight was found to he a convenient place to allow the sheep to enter while 
dripping. 

Saturnism in the horse, Mo.sselman and Hebuant {Ann. 21ed. Vet., 48 {1899), 
l,pp. 13-21). — All account of cases of lead poisoning in horst's. 

Diaphragmatic hei'nic/iii horses, Pegus ( Jour. Med. Vet. et ZooieoK, 5. ser., 3 {1899), 
pp. 262-271). — A detailed account of clinical symptoms and of the autopsy. 

The colic of horse's 'from a diagno.sUc, genetic, and' therapeutic view. The 
causes, prevention, and cure by means of extensive irrigation with certain 
fluids, Dreymann {IkrUn. TlerurHL IFchnschr., 1899, No. 21, pp, 251-256). — The author 
had best success with enemas of from 20 to 50 liters of lukewarm water. 

American horses and worm diseases, Dr. (FuhlinffB Landiv.Zig,, 47 ' 

{ISOS), No. 19, pp. 736-739). 

'/'Observations on liog' cholera, G. Gerosa and G. BillitZ' (€lm. Yet, 22 (1899), ■ 
No. 16, pp. 181MS5).—A differentiation ..of ■hog ■nholera' ' and swine ■■ plague, together 
with a. disscrlptlon of the pathological anatomy of the disease and the, inctluuh' 
producing immunity. 
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Azotiiria, 0. 0. Xoa<:'1v (Jour. Comp. Med. avd Vet. Arch,, 20 [1829), Xo. J, pp, 
277~2S2'9 — Tlie disease is said to be caused by poisons wliicli are liberated in the 
intestines. Tlie treatment recommended is the giving of aloes, followed by a cliola- 
gogiie and then bicarbonate of soda. 

Directions for using ReindFs process for, combating infectious abortion 
(Zisdir, Lamfw. Kaum er Sachsen, 1899, Xo. 2, pp. 43-47). — The stalls are to l>e disinfected 
with ammoiiiacal soda in boding water. The external parts of the aiiiinals are to 
be washed with the same soda solution. 

Contagious vaginitis of the cow, Mathis (Jour. Med. Vet. et Zootech., J. scr., 3 
(1899), 2 W- 293-302).— A clinical record of a number of eases, with suggestions for 
antiseptic treatment. ■ 

Contributions to the treatment of parturient apoplexy according to Schmidt, 
0, Schwarzkopf (Ferrin. TierdrzU. iVchnschr., 1899, Mar. SO, pp. 156-738). — Critical 
test of the iodid of iiotasb, treatment, with results which indicated it to be a doubt- 
ful success. . 

A contribution to statistics on the treatment of parturient apoplexy with 
iodid of potasli, C. Saass {Berlin. TierdrzU. Wchnaelxr., 1899, Akir.SO, p^p. 155,156). — 
Sixty cases were treated with iodid of j)otash and 45 were cured. 

The icteroid bacillns and its toxin, J. B. x>k Lacehda and A. Radios (Arch. Med, 
Erper. et Anal. Path., Paris, 11 {1899), No. S,pp. 37S-J9S ). — Experiments with virulent 
cultures on rabbits and dogs gave iiositive results. A serum prepared by Sanarelli 
was not elective in preventing the disease. 

The action of strychnin and chloral on animals aifected with tetanus, Roger 
(Compt. Ikmd. Soc. Biol. Park, 11. ser., 1 (1899), No. 17, pp, Chloral Vhs not 

effective in stopping the contractions of tetanus. 

An experimental study of tetanus, J. Binot (Compt. Bend. Soc. Biol. Paris, 11» 
ser.,! (1899), No, 17, pj). 409, 410). — The fatal dose of toxin is found to vary according 
to the place and method of in^jection. 

Vaccination against the foot and mouth disease, W. Flatted (Berlin. TierdrzU. 
Wclinschr., 1899, No. 3,.pp. l5, 16). — The injection of seraphthiii serum into the jugular 
vein produced positive though not well marked effect. 

Foot and mouth disease, L. Anderson {Maanedsslcr. Uxjrlwger, 10 (1899), No. 10-11, 
a detailed account of outbreaks of the disease in a number 
of herds. Tabulated statistics of the herds are given showing the number of ani- 
mals in the herds, the number of cases of foot and mouth disease, and the number 
of deaths. 

Some further remarks on red water, or Texas fever, A. Edington' ( Proe. Bog, 
So^ {Londonl, 65 (1899), No. 414, pp. 111-114) evidence of the communicability 
of Texas fever through blood from animals which have long recovered or from ani- 
mals which were inoculated months before their blood was used. 

Texas fever, or red water, Koch (Agr. Jonr. Cape Good Hope, 14 (1890), No. 10, pp. 
658-667). — Record of exi>eiiments in conferring immunity and destroying ticks 

Studies on the cattle plague, Nicolle and Adil-Bey (.hm, Inst, Pasteur, IS (1899), 
No. 4, pp. 819-3S6). — An account of experimental inoculation with virus and the x>ro- 
diictlon of immunity with a record of the experiments" and charts, of curves'' of 
.'temperatures, 

Mj experience with blackleg vaccine, M. Y.' Btees (Jonr, Comp. .Meel and Vet. 
Arch., 30 : (1899), No. 4, pp. 2X9-331).— hundred animals were vaccinated. The 
author prefers vaccination in the tail rather than in the ear.or in the shoulder., 

Riiiderpe.st and tsetse, Koch (M/r. Jour. Cape Good Mope, 14 (1899), No. 37, pp. 
55?-5Gtj,figs. 3). — Inoculation with bile followed by tirulent blood is reported as being 
a very snceessfoi means .for combating rinderpest. The disease is said. to he rapidly 
decreasing ill South Africa. " ',' 

The tsetse or surrai disease is confined to cattle, horscvs, elephants, and dogs. The 
parasite is ol the trypanosoma type and is carried from aiiiuml to animal by the 
.tsetse iiy. 
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Furtlier investigations on immunity to' splenic fever, G. Sobeknheim (Zischr, 
Hyg. u, InfectionslcranKj SI {1S99), No. S9~132). 

Experiences in vaccination against splenic fever according to Pastern; 
Baricow {Dent. TierlirzU: WeJinsch7\, 7 {1S99), No. 17, pp, 153, 154). — Of 330 animals 
vaccmated, only 1 died. 

Contribution to tlie treatment of actinomycosis with iodid of potash, Remy 
(Dent. Tierarstl. Wohnsclir., 7 (lS99),No.l9,pp.l69-lr3). — A record of 8 cases of acti- 
nomycosis. Potassium iodid was used in all cases and was shown to be a specitic 
even in advanced stages of this disease. 

A bibliographical index of works published on the subject of tuberculosis 
in 1899 {Zpp. Rev. Tuherculose, Paris, 6 (1S99), No. l,pp* 13). 

Phagocytosis in the pigeon with reference to the tubercle bacillus of birds 
and of man. A contribution to the study of natural immunity, DEMiiiNSKi {Ann. 
Inst. Pasteur, 13 (1899), No. 5, 2>P‘ 4-6-434). — The phagocytic reaction in the pigeon 
varies, depending upon whether the bird bas been inoculated with the bacillus of 
birds or of man. After being inoculated with the bacillus of birds phagocytosis is 
very active, and three stages can be. distinguished — polynuclear, mixed, and mononu- 
clear. After inoculation with the bacillus of man, polynuclear and luononiiclear 
leucocytes appear at the same time. 

Several cases of tuberculosis in cattle with accompanying meningitis, 
IlAUOm (Ann. Med. Vet, 48 {1899), pts. 3, pp. 75-SS; 3, pj). 136-143; 4, pp. 190-199).— 
Calls attention to the necessity of observing the nervous symptoms in this sort of 
tuberculosis. The disease is said to be accompanied frequently by meningitis of the 
spinal cord or of the brain, or both. The symptoms are une(]uivocal and character- 
istic. 

Contribution to the question of the infectiousness of the milk of tuberculous 
cows and on the value of the tuberculin inoculation, L. Rabinowitscii and W. 
Kempneh (Ztschr. Hyg. %i. InfeeUonsIraiilc., 31 (1899), No, 1, pp. 137-153). 

Tuberculosis in a goat, P, Schlatholter Tierdrztl. WeMscJir., 7 {1S99)^ 

No. 30, pp. 179). — The goat was reared on cow’s milk. 

A case of foetal tuberculosis in a calf, M. P. RxVVENel ( Vet. Jour., 48 (1899), No^ 
3SS, pp. 417, 418). 

On tuberculous meat and milk, J. Niven (Jour. Sanit. Inst., 19 {1898), No. 4, pp. 
534-554). — Recommends the creation of a veterinary public health service, greater 
facilities for inspection of outside cows, and prompt notification of disease. 

On traumatism and tuberculosis, Lannelonoue and Achard {Compt. Rend. 
Avad.ScL Paris, 138 (1S99), No. IS, pp. 1075-1078). — The tul>ercle bacillus placed in 
wounds** did not bring about an infection. 

Tuberculosis and variola, P. A. Lop (Rev. Tuherculose, Paris, 6 {1899), No. V pp. 
38-44), — Variola is shown to be a i)redisx)o.sing cause to tuberenlosis. Variolous par- 
ents are apt to have tuherculous offspring. 

Tuberculosis, N. Rouci-iits (Jour. Agricole [Parisi, 10 (1899), No. 110, gp}. 79-Sl), — 
The disease is reported as being rare in the .Department of Seine, only 5 out of every 
100 cows responding to the test. 

Tuberculous cattle (Agr. Student, 5 (1899), No. 9, 174, 175),— A record of 

tuberculin tests with 13 cases, and notes on post-mortem conditions. 

The application of the tuberculin test in cattle, Ostertag (Mitt. Deui. Landw. 
Qeselt, 1S98, Feb.pp. 4 ). — Recommends further and more stringent laws for the 
thorough suppression of tuberculosis. 

Tuberculosis among cattle and means of combating it, 0. E. StenstrOm (Med- 
del. K. Landtbr. Styr., 1899, No. 54, pp. 40). — A general account of the nature of tuber- 
culosis; the means by which it is transmitted from animal to animal, or from ani- 
inais to man, andwceaersa; and directions for using the tuberculin test, together 
with a discussion of its value. ' ' ' 

Tuberculosis and methods of fighting. It, Vv:B,T,'CRdESB'^^ (Judleer. 

Mijks. Landhouwschool, 11 (1899), No, IS i,pp. 89-94). — Gives a discussion of the nature 
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and .•^ymptoiiis of the disease. For controlling the disease, it is urged that all cattle 
he te.sted with tubereuliii, that the healthy he strictly separated from the diseased, 
and that the usual precautions be taken to prevent contagion from one animal to 

another. 

Tuber ctiiiii testing and combating tuberculosis among cattle, A. Ebeh (Tuder- 
lidinjn'ohe und Tnherlc uloseheMnrpf inig Imin Jliude, Berlin: Paul Bareij, ISQSj pp. S4 ), — 
This work gives a discussion on the significance of hovine tuherciilosis, the diag- 
nostic value of tiihercolin, the efthcts of tiiherculin upon cattle, and the x>revaieiice 
of tuheroiilowsis among cattle according to the results gained from tuberculin tests. 

Treatment of Liiberculosls by subcutaneous injections of artificial serum in 
small doses, M. G. Morard {Compt Bend. Soe, BioL Paris, 11, ser,, 1 (1899), Bo, 15, 'pp, 
$35, 3SG ). — Saline serum injections in small doses checked the disease in about one- 
half the cases. The dose which operated mo.st favorbly was one of from 2 to 3 cc. 
per day. 

Tuberculin and its use, G. J. Bernier {Bet, Facult, Agron. y Vei. La Plata, 4 ( 1898), 
Bo, 3,pp. 77-93, 2>'^- f)- — A discussion of the nature and value of tubereuliii and direc- 
tions for its use in making tests for tuberculosis. 

Investigations with tuberculin (MeddeL K, Landtbr. Styr.,lS9S, Bo. 48, pp. 358, 
359). — Kotes on tuberculin tests with 13,768 animals. 

Combating tuberculosis in domesticated animals, G. Regner {5Ieddel. E, 
Landihr. Styr., 1899, Bo. 55, p)}), 39 ). — A dialogue in the form of questions and answers 
concerning practical methods of recognizing tuberculosis and of applying the tuber - 
oiiliii test for separating diseased animals from healthy ones. 

Tuberculosis in man and beast, H. Maxwell (Bineteenih Century, 1898, Pee.; al)s. 
in Ret. of Beviews, 1899, Jan.,pp. 101. 103). — The author calls attention to the dangers 
of infection from the milk of tuberculous cows. 

Bacteriolytic enzyms as tlie cause of acquired immunity and the cure of 
infectious diseases by means of them, R. Emmerich and 0. LOw {Ztschr, liyg. n. 
Infeciionsl'ranl:.,ST {tS99), Bo. l,pp. 65). — Enzyms are produced during tlie growth of 
bacteria, which check the growth of the latter. In several cases an enzym is pro- 
duced which destroys the activity of other species of pathogenic bacteria as well as 
of that species which produced the enzym in question. 

A contribution to the knowledge of the infectious diseases of animals and 
man which are caused by aneerobic bacteria, E. vgn Hibler Bakt. a. 

■Par., 1. ' AM., 35 (1899), Bo.. 17, pp. 59S~S1S). — Gives biological notes on certain anau’obic 
bacteria which are distinguished from the (Edema haeillus and the Teiamm iMwiUus. 

B^rtracts from the report on tlie work of the Kharkof Bacteriological Station 
: ioi 1B9B (Selsk. Klioz.l Lyesov., 193 (1899), Mar.,pp..o5S-556).-—QiYm a brief Account 
of the activity of tlie station along various bacteriological lines. 

An. expeiimental study on the efifect of toxins and antitoxins introduced 
into' the digestive canal of animals, G. Carriere (Ann. Inst. Pasteur, 13 {1899), 
AT). 5, pp, 4^d'^‘Md).~Ptyalm had no effect on the activity of antitoxic serums. The 
artificial gastric juice did not change the antitoxic sennii, hut had a slight effect on 
■ antiveiiom serum. ■ The bile of cattle had no inodifying' effect on the antitoxins 
' which were,, studied'.: Pancrea tin ■ changed them very _ much, and even destroyed 
'Them. The mtestln.aF micro-organisms also had a strong modifying eliect upon 
'them.; ' „ 

Motes on' Bacillus anthracis similis, J . McFarland ( Cenfbl Bakt. u. Par., 1. AM. , 
34 (1898), p. 566 ; ahs. in Jour. Boy. Afim'os. Soc. [Aoadoa], 1899, No. l,p. 73). — An . organ- 
ism isolated from the pus of an abscess, 'the' colonies' of which were .iclenticai with 
B. anthracis, is described. It is a large '.bacillus with' slightly rounded'. ;ehds,' and 
forms long .filaments with transverse sejj.ta. In bouillon; cultures. '4 days .old 'there 
w^ere no spores, but in agai* cultures 3 weeks old they were exceedingly- abundant. 
In agar and gelatin cultures the organisms, are similar' to those of B. antUraeis. The 
growth on the j>ota.to is luxuriant. On bouillon there forms asiirfiice mycoclerii and 
a sediment from constantly precipitating bacillary masses. B. anthracis shyiilis 'ls 
said to be nonpathogenic to gm,nea pigs, mice, or rabbits. 
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Report of tlie bacteriological station of the Kazan Veterinary Institute for 
1897 {Kazan, 1898; rev. hi Selsk. Khoz. i Lyesov., 191 {1898), Xov., p, 480). 

Twenty -fourth annual report of the government institution for the cultiva- 
tion of vaccine virus in the government veterinary school at Utrecht, A. H. 
WiRTZ C Kiev en twlntigstejaarverslag van de liljhsinrichting tot tiveeking van koegyokstof. 
Utrecht: J. Van Driiien. 1897, jrp. 31 ). — The paper gives a record of a number of experi- 
ments made on the cultivatioji of vaccine virus in calves. Tables are given v^hieli 
show the effect upon the calves of the inoculation, and the method of obtaining a 
prepisration of the vaccine from the calves is explained. 

Annual report on the literature in the field of veterinary medicine, Ellex- 
BERGERj ScHUTZ, and Baum \ ■Jaliresherieht iiher die. Leistiimjen anf deni Gehiete-der 
Veterindr-JIedicm. Berlin: August Hirsch wald, 1898, pp. 240 ). — A classified bibliog- 
raphy of books, pamphlets, and periodical articles on the subject of veterinary med- 
icine in all its branches. 


AGEICIJLTUEAL EMGIl-EERIHG. 

Proceedings of the seventh aiinnal session of the Mational 
Irrigation Congress, held at Cheyenne, Wyoming, September 
1 - 3 , 1898 {Ckei/enne: Busmess Meu'S Club of Cheyenmj 1899j pj). loff 
pis. 4 ). — This report, compiled by R. 0. Morris, contains discussions and 
papers ou a variety of toi)ics, including among others storage reser- 
voirs, obstacles to settlement of the arid region, national legislation on 
the reclamation of arid lands, successes and failures in canal building, 
and other enterprises; the ineasiuement of streams; wluit Congress is 
doing for irrigation; national forcvst reserves; cession of arid lands in 
connection with irrigation; sociological questions con nected with irri- 
gation; laws and regulations to promote the best use of water in time 
of scarcity; irrigation work of the agTicultural exi)erimeiit stations, etc. 

The resolutions adopted contain the following, which i.s of especial 
interest to the Departnient and the experiment stations: 

•‘Wc cordially approve the beginning of an iiivestigotion of these problems by the 
Department of Agriculture. This Department can, l>y continuing and extending this 
work, do much to assist tb© creation of homes in what are now arid Wiistes, in aug- 
menting our national wealth, and in promoting the prosperity and contentment of 
the farmers of this country, both in the East and West. . . . 

“ We tavor the creation, in the Departnient of Agriculture, of a Division <d’ Irriga- 
tion, to carry out the work outlined above, and the making by Congress of liberal 
appropriations for its support. 

“We express our cordial appreciation of the value of irrigation iiivestigationB 
already made by several of the agricultural experiment stations within the arid 
States. The value of the results already secured warrants an extension of this work, 
and we recommend that the experiment stations of the arid States give increased 
attention to tliis class of problems and a liberal support to those engaged in these 
investigations.'^' 

Experiments with windmills, T. O. Peeey ( Water Supply and 
Irrig. Papers.^ U. S. GeoL Survey^ jS9>. 20uFP- 12jfigs. 39). — This 

is an account of dynamometric experiments carried out during the years 
1882 and 1883 for the United States Wind Engine and Pumi) Gompaiiy 
of Batavia,. Illinois, with a, detailed disoussion of the results as applied 
to the constructibn of windmills of the highest elliciency. “As a result 
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of these experiBients radical changes and iiiiprovemeuts were made in 
tlie wiiidiiiiils. As a matter of business policy tlie company did not 
desire that the results of these tests should be made known for some 
years. After the expiration of a certain time^ however^ the data Imve 
been placed at^ the disposal of the public through the kindness of the 
officers of the company and the efforts of Mr. Perry. Although as the 
result of this work great changes, have been made in windmills, many 
of the suggestions made have not yet been put into practice and may 
serve as a ..foundation for further work along this line. The importance 
of the windmill as a means of utilizing the water resources of a part of 
the country is so great that all available information on the subject 
should be diffused and brought to the attention of x>ersons who can 
make use of the Ihcts.'' 

All earlier xiaper of this series giving an account of experiments with 
windmills and discussing their value for irrigation has already been 
noted (E. S. E.j 9, j}, 706). 

Operations at river stations, 1897 (Jrafvr Supphf and Irrig. Papers, 'U. S, (leol, 
Surveg, Xos. Id, 10, jpj), -100), — Brief descriptions of the ^i^'er stations at which work 
was carried on by the DiYision of Hydrography of the U. S. Geological Survey dur- 
ing 1897j together with tables (»f daily heiglit. 

Irrigation near Bakersfisld, California, 0. E. Gruxsky (Water SKpjPg and Irrig, 
Papers, U, S. Geoh Surrey, So. 17, pp. 04, pis. 14, jigs. 21). — This paper is the lirst of 
three relating to San Joaquin Valley, the others l>eing entitled, respectively, Irriga- 
tion near Fresno, California, and Irrigation near Merced^ California. (See below.) 

this, the first paper, some space has been devoted to a general description of 
Ban Joatpiin Valley as a whole, and of the irrigation districts which have been 
organized within it, the history of these being brietly outlined. There is also added 
a description of the inetliods of irrigation conmionly employed, as this has especial 
interest in connection with the more detailed statements regarding the individual 
canals and ditches. Following these more general matters, Kern River is taken up, 
its drainage basin discussed, aud each of the numerous systems of water supplj^ 
depending upon the river is described at some length. Then the creeks lying to the 
north, Poso and Deer, are described, as well as Tiile River. 

Although a relatively high degree of development of irrigation has been rcaached 
in this part of the arid region, yet the results are far below the possibilities.’* 

Irrigation near Fresno, California, C. E. Grunsky ( Water Supply and Irrig. 
papers, U. S. Geol. Surrey, So. IS, pp. 94, pis. 14, Jigs, 21). — This paper, which is the 
second of a series of three devoted to irrigation in the San Joaquin Talley, ^G’ela tes 
mainly to the irrigation systems deriving their water supply from Kaweah and 
Kings livers and covering the agricultural lands on the east side of San Joaquin 
Valley between Visalia and Fresno.*’ 

Irrigation near Merced, California, C. E. Q^vi^sky (Water Supply and Irrig. 
Papers, W. S. Geol. Survey, So. 19, pp. 60, pU. 11, Jigs. Fi).— *mTis paper describes 
the irrigation systems deriving their water supply from San Joaquin, Chowchilla, 
Merced, Tuolumne, Stanislaus, aud Mokelumue rivers.” 

Stream measurements in 1897, F. H. New'EIX (Sineteenlk Jn. Lpt. P. S. Geol. 
Surrey, 1S97~9S, Pi>* 022, p)h. 70, Jigs. 207). — This is a detailed account of stream 
measiiremeiits in all parts of the Fiiited States, the main results of which have 
already been reported in. Water Supply and Irrigation Papers' 15 and 16 of the U. S. 
Geological Survey.' (St^ above.) The methods pursued in these measurements are 
described, and some account is given of the character of the various river or drain- 
age basins and of the present and pro.specth'e use of the ditferent strejims. The data 
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^^are given' numerically by iiiontbs, the daily changes being graphically expressed in 
diagrams/^ 

Preliminary report of an investigation of rivers and deep ground waters of 
Ohio as sources of public water supply (Clevelaud: J, B, Savage 'Press, 1S9S, pp. 
959'). — The investigations were made under the auspices of the State Board of Uealtli, 
State irrigating canals (Montayia Bureau Agr, Labor and pid. Ept. 1898^ pp, 64-76). 
Tests of pumps and water lifts, 0. P, Hooi> ( JVater Supply and Irrig. Papers, 
U. S. (real. Survey, 14, pp. 91, pi. 1, Jigs. 58). — This is an account of tests made at 
the State Agricultural College, Manhattan, Kansas, of the efficiency of various pumps 
and water lifts and of the various sources of frictional loss, with a diseiission of the 
results. 

Steel tracks for wagon roads (Amer. Agr. {mid. ed. ), 63 (1899), Xo. 21, p. 670). 
Sprinkling roads with oil {Country Gent., 64 {1899), JS'o. 2420, p. 465). 


STATISTICS— MISCELLANEOUS. 

Tenth Annual Report of New Hampshire Station, 1898 (Neiv Sarny sliire Sta, 
Bnl. 59, pp. 169-219 ). — This contains a tinancial statement for the fiscal year ending 
June 30, 1898 ; a subject list of the publications issued by the station since its organi- 
zation; and reports of tlie director, vice-director, agrieultiirist, horticulturist, bac- 
teriologist, entomologist, and meteorologist, X3arts of which are noted elsewhere. 

Eleventh Annual Report of Tennessee Station, 1898 (Tennessee Sta. Ejyf. 1898, 
pp. 5-17, 28 ). — This contains a financial statement for the fiscal year ending June 30, 
1898; reports of tlie secretary, chemist, horticulturist, botanist, entomologist, and 
librarian, setting forth the station work for the year, and a brief descrixition of a new 
T>arn built at the station. 

Report of Virginia Station for 1898 {Virgin la Sta. Bpt. 1898, pp. A^)."-This 
includes brief reports by the director and heads of dex)artments on the station work 
for the year, and a financial statement for the fiscal year ending June 30, 1898. 

Report of the Agricultural Department of Sweden for 1897 (Meddel. E. 
Landtbr. Stgr., 1898, No. 48, pp. 424).~T\\q report is made up of the annual reports 
on meteorology and crops in Sweden during 1897; reports of county agricultural 
societies, agricultural educational institutions, the various x)iiblio agricultural func- 
tionaries, tuberculin investigations, the i)iscicultural and entomological iustitntes, 
tlie diemical and seed control stations, and the chemical i^lant biological station at 
Lnlea. 

According to tlie re]>ort of the chemical control stations, 51,859 samples, of whicli 
44,374 were dairy x^roducts, were examined at the 8 stations in operation during the 
year. The 18 seed control stations in oxieration during 1897 made 10,333 seed exami- 
nations, the average results of which are given, — i'’, tv. woll. 

Reports of the Ploty Agricultural Experiment Station {Compt. Pend. Ann. Sta. 
Agron. Ploty, 1895, pp. 24; 1896, pp. 124, figs. 2, charts o).-^ThiB station was organized in 
1894 by Prince Paul Troubetskoi. It is situated in the government of Podolia, 
southern Knssia, on the chernozem soils, where the climate is entirely continental. 
Tlie station Is e<xuipped with an agricultural laboratory, a meteorological station, 
and ('Xperimental fields. 

These, the first two, reports record analyses of soils and water, exx>erimeiits with 
fertilizers and methods of culture on various croxis, experiments with grapes, and 
meteorological observations, especially as related to the growth of crops. 

Agriculture in Denmark in connection with the general development of that 
country, N. A. Kkukov (St. Fefershirg: Beparimeni of AgrienilUre of ilie Ministry of 
Agriculture and Imperial Domains, 1899, pp. XII -}- 827 p 'rev. in 'Selsh. Khoz. i Lyesov., 
192 {1899), Mm\, pp. 707, 7^/^). “-According to the author the high degree of develox)- 
ment of agriculture which Denmark has attainedj in spite of the unfavorable natural 
conditions, is duo, on the o.ne l,iand, to the extensive, development of mutual-aid asso- 
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ciations of farmers, and, on tlie other, to Government measures, sncli as the mainte- 
nance of a considerable staff of sjiecialists in various branches of agriculture, the 
tinancual assistance to the agricultural associations, etc. One of the essential 
features of all these measures is the support and the intellectual development of the 
small farmers, which constitute a large proportion of the Danish landowners. — P. 
l!UREI\IAN. 

Report of tlie Spalato (Dalmatia) Agricultural Cliemical Experiment Station, 
1894“1898, P. Guozdenovic (Ber. Thatigkeit Landwirth.-Cliein. Versuchs^ in Spalato, 
]>!?. d;?; separate from Zfschr Lmidw, Versuchw, Oesierr., ;2 (1899), No. S). — This is a 
summary statement of the woi'k of the station from its organization until Decem- 
ber, 1898. 

Third annual report of the Ploti Agricultural Experiment Station, in the 
government of Podolsk, 1897 {Odessa, 1898, pp, 158, ‘ rev. in SelsJc. EJioz. i Lijesov., 
192 {1899), Fel)., pp. 473, 474). 

On liorticiiltural stations, P. Novik {Tidssl'r. Norske Landhr., 6 {1899), No. 4,2}p. 
143-173). 

The asylum farm of Bois de Cery (Gavillet, Bacvekd, and Gillikron-Duboux 
{La Forme de VAsile dn Bois de Cery. J.ausanne: A. Borgeaud, 1899, pp. 68, pis. 10, 
Jigs. 21). — A description of an asylum farm and its management. The farm is located 
near Lausanne, in Switzerland. 

Fourth annual report of the superintendent of farmers’ institutes of On- 
tario, 1897-98, F. W. Hodsox {pp. NIF,A2)p., pp. 44d).— This includes a brief sum- 
mary of the work of the year; a list of institute officers ; data showing the member- 
ship of local farmers^ institutes, meetings held, attendance, receipts and expendi- 
tures; a report of the women^s institute at Saltffeet, including a financial stateinent 
and text of constitution and by-laws; and an appendix containing 141 selected 
papers read at different institutes during the year; a review- of investigations con- 
ducted at various European and American experiment stations, and reports by the 
directors of Connecticut Storrs, North Dakota, Illinois, Kansas, Maine, Michigan, 
Massachusetts Hatch, Eew Jersey, Nebraska, Ohio, Rhode Island, and Washington 
stations. The report sho-wed that during the. year 658 meetings were held, 3,270 
addresses delivered, and 126,094 persons attended the meetings. 

Review of the Polish agricultural literature for 1897, F. Lubanski {Sehk. 
Khoz. i Lyesov., 192 {1899), Mar., pjy. 681-693). 

Suggestions to auxiliary clubs (South Carolina Sta. Bui. 39, pp. d*). —Brief popular 
suggestions for conducting experiments with fertilizers and for testing dairy cows. 

Index to preceding bulletins {Firyinia Sta. Bui. 83, pp. 133-140). — This is an 
index to Bulletins 1-82 of the station. . 

Trade of the. Philippine Islands, F. H. Hitchcock {12 S, Bept, Ayr., Section of 
Foreign Markets Buh 14, pp. 160). — ^A statistical revieNV of tlie foreign trade of the 
Philippine Islands, showing the nature, txnantity, and value of the principal imports 
and exxiorts. The total imports in 1894 amounted to $14,250,717 and tlic exports to 
$16,54i,842« . The principal agricultural imports are wines, rice, wheat Hour, and 
canned goods. The principal exports are manila hemp, .sugar, copra or cocoanut 
kernels, leaf tobacco, and cigars and cigarettes. The quantity of manila hemi) 
exported in 1897 was 112,786 tons, and of sugar 452,687,620 lbs., the two products 
amounting to more than 75 per cent of the total export valuation of tlie islands. 
During the years 1892 and 1893 manila hemp and sugar were sent chiefly to the 
United Kingdom and the United States, and tobacco and coffee to Spain, Detailed 
statistics are given on the trade of the Philippines by countries.' Among the coim-' 
tries receiving imports, from the islands the' United' Kingdom ranks first, the United 
States second, and Spain third for the period from 1887 to 1896. .'.As regards,,' exports 
to the 'Philippines, Spain, the United Kingdom, and Germany rank in the.prder'men- 
tioned for the years 1892 to 1896, inclusive. ' ■. 
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Arkansas Station. — W. G. Yineen heller, a jirofesslonai orchardist, and for the 
past six years State eomniissioner of agriculture, has been ai>poiiited xxjmologist and 
institute worker. Tlie experimental work of the horticulturist will he with truck 
crojis and small fruits. 

Colorado College and Station. — The following new mem]>ers have heen ap- 
pointed on the governing hoard: P. A. Amiss, of Pruden, and Harlan ThoiiiLcs, of 
Denver, rice A. S. Benson and M. A. Leddy, retired; and Jesse Harris, of Fort Collins, 
rice J. J. Eyan, deceased. P. F. Sharx), of Piiehlo, has heen elected president (jf the 
board, vice A. L. Kellogg, and A. M. Hawley, secretary, vice J. E. I>u Bois, deceased. 
The executive committee, which has charge of matters ]>ertaining to the station, 
consists of the president of the hoard, P. F. Sharp, B. F. Rockafellow, of Canon City; 
J. L. Chattield, of Gypsum; P. A. Amiss, and Jesse Harris. Henceforth the director- 
ship) of the station is to he sepiarated from the piresidency of the college. B. O, 
Ay les worth, of Denver, former president of Drake University, Iowa,, has been elected 
president, and Ij, G. Carpenter, director. 

Illinois Station, — The chemist of the station, C. G. Hopikins, has heen granted 
leave of absence for a year, to' he devoted chiefly to the study of agrieuitiiral chcni- 
istry in Germany. L. H, Smith, who has heen associated with the department during 
the past four years, will he left in charge as assistant chemist. 

Indiana Station. — A new piggery, designed especially for feeding purposes, has' 
been erected. The first lioor is of cement, and all piartitions and woodwork, except- 
ing a limited number of posts, are clear of the floor by about an inch and a half, so 
that the whole floor can be flushed with water and kept clean. Steel troughs for 
feeding are placed immediately over the gutter in front of the pens. Ampile pro- 
vision is made for storing difierent kinds of grain or feed in the second story. The 
building contains a small hospital room, bedroom for watchman, scales, stoves for 
heating water, etc., and is pirovided witli ventilating chutes. It is not intended 
for 'housing thepiigs at night except in spiecial cases, and to meet such cases 4 special 
pens are connected directly witli sleepiing rooms. Ordinarily the pigs sleep in small 
houses placed in yards or fields adjoining the feeding house. 

Iowa College and Station. — John J. Eepp has been elected veteriiiaiiaii of the 
station, nee M. Stalker, It has been decided to appoint an additional assistant in 
animal husbandry to meet the increased demands in that branch of the college ami 
station work. The iiuinber of students in the four years’ course in agriculture has 
reached 165, having more than doubled during the past year. Great need is felt of 
Increased facilities for instruction and investigation. 

Kansas Station. — The governing board and the station staff are at present uoii- 
Btituted as follows: Board of regents—President, E. T. Fairchild, of Manhattan,; 
vice-president, J. S. McDowell, of Smith Center; treasurer, W, T. Yoe, ofilnde-' 
peudenco; lYilliam Hunter, of'BlueRapnds; Mrs. Susan J. St. John, of Olathe; Carl 
Vrooman, of Parsons ; J. M. Satterthwaite, of Douglass. Station staff— -J, T, Willard, 
chemist and chairman of 'station council; 'A. S. 'Hitchcock, botanist; "Paul Fischer,' 
veterinarian; H. M. Cottrell, agriculturist; ..E.,A,-,Popenoo, entomologist and horticul- 
turist; Loreiia E. Clemons, secretary ; Oti^, .assistant in dairying; P. J. Parrott, 
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assistant eiit(:>molo, 2 ,ist; E. Clothier^ assistant- chemist ; J. M. Westgate, assistant. 
Ijotaiilst; R. B. Miteliell, assistant in veterinary department; Albert Dickens, assist- 
ant liorticiilturist ; J. G. Hailey^ assistant in feeding and field work. 

^rixxE.S0TA Station. — Thomas Wilson, of St. Paul, has been elected a member of 
til© governing board of the station, vice M. E. Todd. 

Nebraska Station. — T. L. Lyon has been made acting director of the station, aiid 
William H. Tack lias lieeii promoted to be laboratory assistant in animal pathology. 

New Hampshire College and Station. — At the last meeting of the board of 
trustees Frederick Symines Johnston, of the Ohio State University, was elected 
assistant professor of agriculture and assistant agriculturist at the college and sta- 
tion, and will give special attention Jo the work in agronomy and soil physics. 

Noeth Carolina College and Station. — George T. Winston, formerly president 
of the universities of Texas and of North Carolina, has been elected president of the 
college and director of the station., W. A. Withers, who has been acting director of 
the station for tlie past two years, will in future devote his entire time to the chem- 
ical work of the college and station: B. Irby, who formerly held the chair of 
agTiculture in the college, becomes professor of agriculture and agricnlturist, suc- 
ceeding F. E. Emery. C. W. Hyams, assistant botanist, has also been made assistant 
entomologist. Cooper Curtice has severed his connection with the station to accept 
the position of veterinarian to the State board of agriculture. On July 1, 1899, in 
accordance with the act of the general assembly, the State hoard of agricultn)-© 
assumed direct supervision of the fertilizer control, and B. W. Kilgore, formerly of 
the Mississippi College, has been appointed State chemist in charge of this work. 
The memhers of what had been the fertilizer control division of the station, A. W. 
Blair, C. B. Williams, 0. D. Harris, F. G. Kelly, W. 0. Haywood, H. E, King, and Miss 
M. S. Birdsong, were transferred to the State hoard of agriculture. The executive 
work of the North Carolina commission for controlling crop pests has been assigned 
to the commissioner of agriculture instead of the director of tlie station. The sta- 
tion is not charged at present, therefore, with police work of any character. 

NoRTii Dakota College and Station.— A 'combined sheep and pig frame l)arii, 
30 by 48 ft., one and one-half stories, is about completed, as is also an addition to 
the mechanical Imilding, 22 by 36 ft., for instruction in blacksmithiiig. , A. depart- 
ment of steam engineering has been established in connection witli the mechanical 
course, intended more particularly to accommodate young men desirous of operating 
steam traction engines. Several additions have been made to the faculty of the 
college. C. H. Mallarian has been elected instructor in German, French, and philos- 
ophy; F. Y. AVarren, instructor in steam engineering and mathematics; Albert T, 
Aiills, instructor in history and civil government; L. E. AYaHron, assistant In the 
botanical la1)oratory,. rice Merton Field,- resigned, and E. A. Shattiick, nccouiitant 
anV] instructor in bookkeeping, rice P. AA". Farnham. 

Ohio Station. — Liitlier M.’ Strong, of Kenton, has been appointed a member of 
the board of eontrol, lice S.' H. Ellis, whose fourth term of continuous service on 
this lioard has expired. ' ' ■ ■ 

Oklaho'Ma Station. — F. C. Burtis, of the Kansas Station, has been appointed 
agriculturist and horticulturist of the station. 

AJroinia College and Station. — D. M. Cloyd has been appointed a member of 
tli<? board of control in place of S. H. Graves. A. T. Eskridge, assistant chemist of 
the station, has been transferred to the college staff. A new" barn, designed in part 
for station use, bas been ordered by the college at a cost of $5,000. The college has 
completed a new cannery and cider ^nd vinegar factory, which will also be used by 
the station for exi>eriniental purposes. 

AVashington College and Station.— E. E. Elliott has been elected 'assistant 
in agriculture in the college and stati.ou and superintendent of the farm. 


O 
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The recent dea-tli of Henry Leveqiie cle Yilmorin marks tlie passing 
of an eminent exponent of |)lant breeding, wliose family for three gen- 
erations has been prominently associated with the iniproTement of cul- 
tivated i)]ants. Grandfather, father, and son were ardent students of 
plant breeding, and to their efforts are due many highly developed 
varieties of vegetables, grains, and ornamentals which to-day are 
regarded as staiKlards.' Their investigations taught us much regard- 
ing the possibilities of plant breeding and selection from a scientitic as 
well as a practical point of view, and furnished important contribu- 
tions on the methods of conducting such work. Acting upon the well- 
founded theory that plants, like animals, are plastic,” and can be 
profoundly influenced through systematic selection and breeding, they 
pursued their labors with a thorough, scientific spirit and an untiring 
energy that are worthy of emulation. 

Prominent among their originations are varieties of sugar beets, car- 
rots, wheats, and potatoes, as well as many ornamentals. The improve- 
ment of the sugar beet, which has made that crop one of such great 
commercial importance, is very largely due to the e.fforts begun by 
Louis de Yilmorin and continued by his son. The latter was also 
greatly interested in wheats, and two cross-bred varieties, Date! and 
Lamed, are rapidly gaining favor, not only in France but elsewhere. 

In 1893 Henry de Yilmorin visited this country and presided over 
some of the deliberations of the Horticultural Congress held in con. 
nectioii with the World’s Columbian Exposition. He took a prominent 
part in the Hybridization Conference held during the past summer in 
Loudon, at which time he announced the successful hybridization of an 
aiiiinal and a perennial poppy, explaining the peculiarities of the plants 
and exhibiting water-color sketches of the parent plants and the results 
df the crossing. 

Although not a prolific writer, he contributed the results of his inves- 
tigations and observations to a number of journals, and prepared sev- 
eral more elaborate works. A recent article by him in this journal 
gives an excellent description of the methods of selection and its efiPects 
on cultivated plants. That he did not write more is possibly due to the 
fact' that he was at the head' of the seed, firm of Yilmorin- Andrieux & 
Co.," the largest establishment of its kind imFranee, and gave personal 
attentioii to much' of their work in-Lhe .improvement of varieties. He 
was a iiieinber of 'a' large;, number’ of learned and scientific societies, 
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and had been decorated a number of times by various European gov- 
ernments in honor of his services in the promotion of agricultural and 
horticultural science. In 1896 he was the recipient of the Veitch medal 
in recognition of his contributions to horticulture. 

With the greater specialization in the field of agriculture there is 
evidence of a growing interest among the experiment stations of this 
country in the work of selection and plant breeding. It seems not 
unlikely that eventually this may in large measure replace the indis- 
criminate testing of varieties, for which there has been such a popular 
demand. It is perhaps a quite natural outgrowth of variety testing, 
for its aims are similar and in a measure it anticipates the work of 
seedsmen and nurserymen. ■ 

Scientific selection is the refining and systematizing of a process 
which in one form or another has been going on since the beginning of 
cultivation, and which is practiced by a few farmers in nearly every 
neighborhood. Combined with plant breeding, its possibilities are 
almost unlimited, and it affords opportunity for the exercise of the 
qualities which characterize the trained experimenter. It requires a 
thorough knowledge of the plant and the conditions of its growth, and 
the ability to discriminate between that which is inherently good in a 
plant and tliat which owes its excellence to superior environment. 

The records of the experiment stations already furnish many striking- 
examples of the benefits of selection and breeding in improved quality, 
yield, or hardiness of a number of agricultural plants. Probably the 
most extensive work of this kind at any American station is that con- 
ducted by Professor Hays in Minnesota. A recent bulletin of that sta- 
tion gives the results of ten years’ experimentation in breeding wheats, 
and describes in an interesting manner the methods which are employed. 
In the course of this work many crosses were made, the object being to 
first induce as great variation as possible, after which desirable varie- 
ties were obtained by systematic selection. Increased production was 
the chief desideratum, and varieties were obtained that were from 10 to 
25 per cent more prolific than the originals. Similar experiments are 
in progress with corn, barley, flax, beans, field peas, millets, and other 
forage crops. At the West Virginia Station the improvement of tim- 
othy by selection has been pursued for a number of years, and some 
very distinct and promising varieties have been obtained. A number 
of stations are investigating the possibility of increasing the protein 
content of maize by selection, and sugar-beet breeding has become a 
popular line of work. Sugar-cane selection has been carried on with 
very marked success by the Louisiana Stations for a number of years 
and promising results in improving sorghum by selection have been 
seeured by the Delaware Station. The breeding of upland cotton has 
been conducted at a number of stations in the South, and the very 
careful experiments with sea-island cotton are tolerably familiar. 



EDITORIAL. 


203 


One thing must always be kept in mind by the plant breeder, and that 
is the ideal plant for which he is striving. If hardiness is sough t^ every- 
thing must be subordinated to this idea. If greater productivity is 
desired, that, too, must always be preeminent in every selection. Some- 
times selections may be made for more than one point of excellence, but 
.certain antagonisms in plant breeding have been pointed out that at 
present seem iinsurmountable. For example, extreme eariiiiess and 
great productivity are not to be looked for in the same plant Great 
size of fruit, flower, or other organ, and extreme fecundity are not 
usually attained in one selection. 

The unit of every selection should be the individual plant. When- 
ever average individuals are selected average products may be expected. 
Selection based on the individual may be slower in bringing results^ 
'but in no other way can the ability of a plant to transmit its desirable 
qualities be so surely established. 

That plants may, on the whole, degenerate under selection is not 
generally understood, but there is abundant evidence in proof of this. 
A careful study of all the characteristics of the selected plant is neces- 
sary to success. It not infrequently happens in improper selection that 
a new variety is produced which is desirable in many ways, but that in 
the process of its selection undesirable traits are developed that more 
than counterbalance all that has been gained. A cereal of increased 
productivity may be bred but so liable to fungus attacks as to be 
worthless when sown as a crop. Hardiness may be secured at the 
expense of quality. Flavor and color of fruit may be secured at the 
sacrifice of some equally desirable attribute. The intelligent plant 
breeder will consider all of these factors before announcing a new 
variety. 

In every selection adaptation to environment must be considered. 
What may be valuable in one region may be worthless in another. In 
testing new varieties the conditions under which they were produced 
iiiiist be considered. This greatly restricts the range of operation, while 
multiplying the opportunities for such work. Greater success is likely 
to accrue from experiments in which an improved variety for a restricted 
range is sought rather than one of wider adaptation. It is quite possi- 
blc3 that the variety best adapted for a given region may ultimately be 
found to be one bred in that region. 

There is no more attractive . field for work in horticulture than in 
plant breeding, and yet this is a subject which has attracted the atten- 
tion of but few station horticulturists. The results secured by some of 
the leading originators show the wonderful possibilities in this liiie. 
There is a demand for work of this character, as evidenced, for instance, 
by discussion at the recent meeting of the American Pomological Society. 
It, is, believed that at least a portion of the present extensive testing of 
.'varieties might well be replaced by .experiments directed toward the 
improvement of f3:,uits and vegetables. 



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS, i8q9. 

E. W. Allen, Ph. B., 

Office of Experiment Staiiom. 

The sixteenth aBnital convention of the Association of Offithal Agri- 
cultural Chemists was held at San Prancisco, Cal., July 5-7, 1809. 
The convention was held in conjunction with the convention of the 
Association of American Agricultural Colleges and Experiment Stations, 
but its sessions were all separate except one. The sessions were held 
in the assembly hall of the Mills Building and in the Academy of 
Sciences. About 60 chemists and visitors were in attendance. 

The president, Dr. E. C. Kedzie, of Michigan, presided over all of the 
sessions and delivered the presidential address at a joint session of the 
two associations the first evening of the convention. He considered 
the encouraging progress which the Association had made in testing 
and perfecting methods of agricultural analysis, and pointed out that 
the deliberations of the Association had become a subject of interna- 
tional interest. He called attention to some of the important advance- 
ments in methods and appliances for chemical analysis which have 
taken place in recent years, enabling far greater rapidity on the part of 
the official chemist without impairment of accuracy. He compared the 
problems for agricultural investigation in the East and in the West, 
and illustrated, the difference in agricultural conditions and in the 
themes presented for study. In conclusion he urged continuing the 
study of methods of detecting food adulterations, and especially of 
identifying spurious dairy products and detecting adulterations of 
wheat flour with corn flour and other foreign substances. 

Owing to the unusually short time which had elapsed since the last 
meeting of the Association, held the prerious November, the reports 
of the referees on the different subjects included less analytical work . 
than ordinarily. In home eases only two or three chemists were able to 
complete the examination of the samples sent them in time for report- 
ing to the referee, and consequently very few recommendations were 
made for changes in the present methods. ■ 

The secretary of the Association, H. 'W, Wiley, read a paper entitled 
^^Historical sketch of the Association of Official Agricultural Chem- 
ists.’^ This was an ■ interesting review of the 'origin' and development, 
of the Association, covering a period of nineteen years. It included an 
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accoimt of tlie meetings held previouvS to the organization of the present 
Association, and of the fifteen annual meetings of the ■ latter. The 
reports of the earlier meetings were compiled from correspondence with 
persons who attended them. Following in this line, the referees on most 
of the subjects gave reviews of the progress of the Association in their 
respective subjects. As the reports of the earlier meetings are, some of 
them, very rare or entirely lacking, these summaries, giving a complete 
record of the progress of the Association, will ])rove of much interest 
and permanent value, 

FERTILIZERS. 

Potash , — The report on this subject, by B. E. Boss, gave a review of 
the work on methods of potash carried on by the Association since its 
organization, including the initial methods of the Association and the 
modifications and changes made from time to time. The report also 
gave the results obtained by 20 chemists on the samx^les distributed 
the past year, which were quite concordant. ^^The results bear strong 
testimony to the accuracy attained with the use of our present official 
method in the case of comxilex mixtures containing potash derived from 
a number of different sources,” 

The referee made no recommendations for changes, bat suggested 
that the use of 1:1 sulphuric acid be allowed as an option for saturat- 
ing mixed fertilizers jireparatory to ignition. 

The results obtained by the use of tared filters as compared with the 
Gooch crucible for collecting the platinum precipitate indicate that it 
is possible to secure quite satisfactory results with the former. The 
referee described a process which is being tested at the Alabama Sta- 
tion laboratory with a view to avoiding the second- evax)oratioE and 
ignition required by some fertilizers after treatment with sulphuric 
acid. ^^The residue in the dish is removed without addition of hydro- 
chloric acid, rubbed with a pestle, and transferred to a beaker. It is 
next boiled with 300 cc. of water, as usual, and just before the conclu- 
sion of the boiling a small quantity of barium carbonate suspended in 
water is added and the boiling continued for a short time. The barium 
carbonate efiects the precipitation of iron, alumina, some of the phos- 
phates, and a part of the lime and magnesia. The solution, after cool- 
ing, is made ii}> to 500 cc., an aliquot is filtered out, and a few drops of 
hydrochloric acid added and then an excess of platinum chlorid. The 
process is then continued as in the Lindo-Gladding method, using 
ammonium chlorid wash water.” The results thus far obtained by this 
method are said to agree quite closely with those obtained by a solu- 
tion in. water by the regular Lindo-Gladding method. 

It wa^ voted to submit this method to further trial. ' , 

PMsphorio mid. — B. G. Runyan gave an interesting resumd of the 
work of the Association in testing methods for phosphoric acid, and 
traced especially the development of the volumetric method for more 
rapid work. Only a small number of' results had been reported on the 



EXPERIMENT STATION RECORD. 


206 

saaiples mnt out, and tliese were not sufficieBtly complete to report 
upon, 

B. W« Kilgore spoke of bis investigations on precipitating plios- 
pkoric acid in tbe volnmetric method by shaking, in coiitiniiatioii of 
his work the previous yenT. The precipitations were made at, a labora- 
tory temperature of about 20^ 0. or more, and no trials were made at 
a very low temperature. He reported the results as, uniformly satisfac- 
tory, the precipitation being complete. A very large excess of molyb- 
date solution could not be added without making the results too high. 

M. A. Scovell gave the results of adding the phosphoric acid solution 
to the molybdate, instead of vice versa. This procedure was found 
satisfactory, the crystals not being so fine, the results concordant, and 
the molybclic acid not being precipitated. The solution filtered better 
and the precipitation was complete if sufficient iBol3!^bdate of ammonia 
was added. 

0. B. Williams presented some results obtained in making solutions 
for total phosphoric acid when aluminum phosphate was present, show- 
ing that the nitric and hydrochloric acids did not dissolve all of the 
phosphoric acid: and this was followed b}’^ a discussion of solvents to 
be used in ease of different kinds of phosiihates, the opinion being that 
individual judgment must be exercised largely. 

Mtrogen.-— The report on this subject, submitted by P. S. Shiver, in 
addition to the review of the progress in studies of methods for nitrogen 
determination, gave the results of a further study of the permanganate 
methods for determining the availability of organic nitrogen. With 
the alkaline-permanganate method (Jones) ^4t appears that many of 
the analysts experienced difficulty in securing concordant results.” 
The referee considered the results very unsatisfactory in some cases, as, 
for instance, with cotton-seed meal and ground fish, the relative avail- 
ability of the nitrogen as shown by this method being too low. With 
the neutral permanganate method (Street) the results were quite satis- 
factory on the whole. . . . Practically everyone seemed to secure 
good duplicates.” The method is considered very promising, not only 
because of the uniformity of the results obtained by its use, but also 
because of the agreement of these results with those of vegetation 
tests.” A finer grinding of the substance than that prescribed by the 
Association (to pass a sieve with holes 1 mm. in diameter) was found 
to slightly increase the amount of available nitfogen, and it was sug- 
gested that in future a sieve with 50 meshes to the inch be used. 

The referee recommended that the neutral perinanganate of potash 
method (Street) be subjected to trial another year. 

SOILS AND ASH. 

The referee on this subject, B. L. Hartwell, stated that so, little work 
had been: done daring the past year it was determined to postpone 
reporting it" until another year. He gave a review of the history of 
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soil investigation j compiling the results obtained by the Association 
and reviewing its work- in determining the more active constituents of 
plant food. It was shown that the analytical results obtained with the 
use of strong solvents were not in accord with what would be expected 
from the history of the fertilizing and cropping of the soil This was 
thought to be clue in part at least to faulty sampling of the soil, and 
extreme care was urged in this respect. Referrence was made to the 
occurrence in many soils of phosphoric acid largely associated with 
humus, in which form it is quite readily available to plants but not dis- 
solved by weak hydrochloric acid. The belief wa^s expressed that 
success in drawing right conclusions in regard to the value of a sol- 
vent must depend in a very large degree u^on our correct knowledge 
of the productiveness of the soil and to our carefulness in obtaining 
representative samples.” 

A. Goss suggested that the differences in results with the use of weak 
acids were frequently due to the neutralizing action of lime and mag- 
nesia in the soil. Other speakers emphasized the necessity of great 
care in sampling soils, i. e., taking samples at a sufficient number of 
places in the field and thoroughly mixing them. 

The question of dividing the subject of soils and ash, which hereto- 
fore has been assigned to one referee, was discussed and it was voted 
to have a separate referee for each in the future. 

FOODS AND FEEDING STUFFS. 

The report of the referee, Thorn Smith, reviewed the work of the 
Association on this subject and especially on the determination of car- 
bohydrates, and urged that more work on the latter subject be doue. 
The results for the last year were not received in time for reporting. 

The associate referee, 0. A, Brown, jr,, sent a paper on the determi- 
nation of starch, which was principally a review of the work of the 
Association. 

A. Goss read an interesting paper on “ The protein factor of 0.25 as 
applied to beef,” based upon analytical studies of a side of beef. He 
showed that the factors for different cuts varied from 5.95 in the case 
of the navel to 6.24 in the case of the sirloin. In a general way it 
would seem that for such cuts as the sirloin, sirloin steak, and round 
steak, in which the greater part of the sample is pure muscular tissue, 
the 6.25 factor is more nearly correct than in the case of such cuts as 
the navel, lower thin flank, and leg, in which tendon and connective 
tissue is present in comparatively larger quantity.” He suggested the 
factor 6,14 as the average for the whole side. 

C. D, Woods called attention to the loss of nitrogen in drying meat, 
and believed that the protein factor must be obtained by separating 
the difierent kinds of tissue. 

jPoodl The rei>ort of the committee on food standards, 

presented by W. Frear,, reviewed the work which has been done at the 
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request of tlie conimittee by chemists throughout the country with a 
Yiew to securing data to serve as a basis for standards. This work 
has been divided by topics among different chemists^ and is progressing 
so well that it is the belief of the committee that it will soon be pos- 
sible to forniiilate a system of standards such as the food bills now^ in 
Congress call upon the Association to provide. The committee asked 
. authority to publish the system of standards as soon as it was possible 
to do SO5 and this was granted and the committee continued. 

PUNGMCIDES AND INSECTICIDES. 

The report on fungicides and insecticides, sent by L. A. Yoorhees, 
associate referee, was of special interest, as it was the first report on 
this subject which has been presented before the Association. It traced 
the growth of the study of fungus diseases and insect- enemies of 
cmps, and the increasing practice of spraying, which has resulted in a 
large demand for insecticide and fungicide materials. Certain of 
these, as copper carbonate, potassium cyanid,- potash lye, formalin, 
tobacco preparations, Paris green, London purple, and other arsenicals, 
are either subject to adulteration or substitution, or vary wi<lely in com- 
position as the result of the method of preparation and the degree of 
purity. “ It would seem that analytical work on insecticides and fungi- 
cides is much needed, and at present should include the following de- 
terrainatioiis : Copper, cyanogen, alkalis, formalin, nicotin, and arsenic.^^ 
NTo analytical work was reported, but provisional methods were pro- 
posed wMeh were adopted as such. by the Association. 

B. W. Kilgore suggested that ‘^the best work which this Association 
could do would be to determine the definite form of the compounds in 
the arsenical insecticides/^ since the injuries from the use of such ma- 
terials are frequently traceable to free arsenic, the effect of which may 
be neutraliised by adding lime. . ■ ■ 

R. E.Biouin, of Louisiana, gave an account of the Paris green inspec- 
tion in that State, which is provided for by law, and of the methods of 
analysis employed. ' ■ ■ ■ ' 

(,T. W. Shaw stated that he had found the potassium chlorate method 
most satisfactory for arsenic; and'R. C. Kedssie , spoke of the arsenid 
of lime which was coming into use and the practical method of its 
preparation. 

DAIRY PRODUCTS. 

The report of the referee, J. B. Weems, revieweii the work of the. 
Association relating to this subject,' and ' presented' returns received 
from 7 chemists on the determination '-of the proteids of skim milk :wMoh ' 
had been preserved with formalin. ’-/IS'o'' recommendations were 'in',ad©,'' 
but the suggestion, was offered that' the investigation of "methods for 
f this particular branch of the subject be continued, another ye,,ar.. 

No reports were presented by the referees on liquors and' fbod adpl- 
sugar, and. tannin. . / 
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MISCELLANEOUS. 

' B. W. Kilgore presented a brief report for tbe coramittee on voM- 
metric standards. This related principally to tbe question of tempera- 
ture of laboratories and showed that 20 to 22° G. was more nearly the 
working' temperature of southern laboratories than 15° G. H. W. Wiley 
referred to the discussion of this subject before the International Con- 
gress of Chemists at Yieima, at which the suggestion was made that 
different standard temperatures ■ be adopted by different countries to 
suit their conditions. It was thought that 17.5° C, would be better 
adapted for Germany. The congress at Vienna voted unanimously to 
adopt the absolute standard of measure and to discontinue the use of 
the so-called Mohr liter as soon as possible. 

The committee on rewriting the methods of the Association reported 
and presented revised edition of Bulletin 46 of the Division of 
Chemistry of this Department as the result of its work. 

The report of the committee on abstracting was presented by E. W. 
Allen. This rei)ort showed that the abstracting of literature relating 
to analytical methods had been continued by the members of the com- 
mittee as in former years, the abstracts being published in current 
numbers of the Experiment Station Kecord. 

The thanks of the Association were expressed to the various com- 
mittees who were instrumental in entertaining the Association during 
its meeting, and especially to M. E, Jaffa, chairman of the local com- 
mittee of arrangements, and to the retiring president, E. G. Kedzie. 

OFPIOERS OP THE ASSOCIATION. 

The officers elected for the ensuing year are as follows: President’ 
B. W. Kilgore; vice-president, L. L.Yan Slyke; secretary, H.W. Wiley; 
additional members to the executive committee, M* E. Jaffa and A. Goss. 

Following the suggestion offered in the Association, the incoming 
president continued the referees for another year as far as this could 
be done, in order that tliey might have further opportunity than had 
been afforded by the short period since the last meeting. The referees 
and committees as announced are as follows: 

Phosphoric acid: Eeferee, B. G. Eiinyan, Washington, I). (3.; asso- 
ciate referee, H. K. Miller, Lake City, Fla, 

Mtrogeii: Eeferee, F. S. Shiver, Clemson College, S. G. ; associate 
referee, W. E. Perkins, Agricultural College, Miss. 

Potash: Eeferee, B. B, Eoss, Auburn, Ala,; associate referee, L. S. 
Munson, Washington, D. 0. 

Soils: Eeferee, B. L. Hartwell, Kingston, E. I.; associate referee, 
M. B. Jaffa, Berkeley, Cal. 

Ash: Eeferee, A. E. Shuttle worth, Guelph, Canada; associate referee, 

' G.'S, Fraps,'Ealeigh, K. C. , . 

Dairy, products: Eeferee, J. B. Weems, Ames, Iowa; asso(*iate ref- 
eree, F. W. Woll, Madisop,: Wi^.' ■ ■ 
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Poods aad feeding stuffs: Eeferee, Thorn Smitli, Moscow, Idaho; 
associate referee, 0. A. Browner., State College, Pa. 

Liqnors and food adulteration: Eeferee, H. A, Weber, Ooluinbus, 
Oliio; associate referee, W. D. Bigelow, Wasliington, D, Cb 
Sugar: Referee, E. Fulmer, Piiiiman, Wash.; associate referee, G.Lr 
Spencer, Washington, D. C. 

TanEm; Referee, O. Carr, Cony,- Pa.; associate referee, E. J. Haley, 
Eidgway, Pa. 

• Fungicides and insecticides: 'Referee, E. A. de Scliweinitz, Wasliing- 
toii, I). C.; associate referee, L. A. Yoorhees, Few Brunswick, J. 

Abstract committee: E. W. Allen, Washington, B. 0.; J. T. jAiider- 
SOB, Auburn, Ala.: W. H. Beal, Washingtoii, D. C. ; E. E. Eloiiin, Eew 
Orleans. La.; VY. F. Hand, Agricultural College, Miss.; G. W. Shaw, 
Corvallis, Oreg%; J. P. Street, Yew Brunswick, Y. J. ; H. Snyder, St. 
Anthony Park, Minn.; C. B. Yhlliaios, Eaieigh, Y. 0. 

Committee on food standards: H. W. Yuley, Washington, B. C.;- 
H. A, Weber, Columbus, Oliio; M. A. Scovell, Lexington, Ky.; E. H. 
Jenkins, Yew Haven, Conn.; W. Frear, State College, Pa. 

Committee on fertilizer legislation : H. W. Wiley, Y'^asliiugton, B. 0. ; 
B. W. Kilgore, Eaieigh, Y. 0.; H. B.-McDoniieli, College Park, Md.; 
H. A. Huston, Lafayette, Ind.; B. B. Eoss, Auburn, Ala. 

Committee on volumetric standards: E. W. Kilgore, Eaieigh, Y. 0.; 
G. L. Penny, Yewark, Bek; E. E. Ewell, YLishingtoii, D, C.; G, C. 
Caklwell, Ithaca, Y, Y.; H. W. Yhley, YMshington, B. C. 
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CHEMISTEY. 

All examination of commercial flour, Kuaemer (Jour, Amer, 
(Jhem. Soe,^ 21 {1899)^ (No, c9, pp, GoOAlOS^ figs, 2 ). — Directions for tlie 
qualitative and quantitative examinations of Hour witli especial refer- 
ence to adulteration witli corn meal are given. The reagents for the 
(liialitative examinations are enumerated, together with their effects 
upon the flour. The same reagents are used in the quantitative exami- 
nation of the flour, the method proposed depending upon the inspection 
of a sample of known weight with the microscope. The author’s prin- 
cipal deductions follow : 

[Commercial f ours may be divided into] (1) those that produce a stiff and cohe- 
sive dough in the proportion of 14 to 15 gm. of four to 10 cc. of water j as, for exam- 
ple, a good spring wheat flour; (2) those that do not produce a stiff and cohesive 
dough in the proportion of 14 to 15 gm. of flour to 10 cc. of water. 

These may be further divided into the following subclasses : (A) Those that form 
a smooth, jelly-like paste upon boiling 1 gm. of flour with 15 cc. of water for about 
1 minute; as, good winter wheat and some of the blended flours. (B) Those in 
which a more or less granular or liquid paste results. 

“ This subclass may be further subdivided into (a) those which give off an odor of 
roasting corn when heated in glycerin to boiling for a few minutes, as samples con- 
taiiiiiig corn meal, (b) Those that do not give off an odor of roasted corn when 
heated to boiling Avith glycerin, as lower grades of flour. 

“The (juality of these fours may he still further determined by a luicroscopio 
exauiinatioii of either the flour or the gluten mass after removal of the starch, when 
the presence of fungi and other foreign suhatances are revealed. 

“ It aiipears that in certain sections of the country the adulteration of flour, as of 
other powdered commei’cial products, is still practiced, yet it may be said that as a 
rule the article as found in the Eastern markets represents a higher grade of product 
than has formerly been reported.’’ 

Wotes on milk analysis, L. de Koningh (Analgst^ 24 {1899)j Juni\ 
pp, 142-146), — Sour milk m prepared, for analysis by tbe addition, of a 
definite volume of ammonia or caustic alkali, preferably sodium liyffrate 
solution of 1.030 sp. gr., after wbieli fairly accurate hydrometer readings 
(using given corrections) and centrifugal fat testvS can be carried out. 

The presence of cane sugar in milk ivS detected by a blue coloration 
upon heating 10 cc, of the sample with 2 cc, of saturated solution of 
■ammonium molybdate and 8 cc. of hydrochloric acid (1 to 8) i]i a water 
bath' fer 5 mimites at 80^ 0« 
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Ill testing for boric acid 100 cc. of milk is lieated to boiling in a cov- 
ered beaker, 8 cc. of nitric acid (3 to 50} added and tben cooled and 
filtered. Tlie filtrate is evaporated to dryness with J gm. of sodium 
carbonate, and burned to a gray ashy the soluble portion of which should 
be exaintned as usiiaL — E. B. hoIiLANB. 

Mote on boric acid in milk samples, E* G-. Clayton {A^ialyst^ 24 
(lS9fr)^ Jmie^ pp. 141-143 ). — A report on the examination of 403 samples 
for boric acid by testing the acidulated ash with tumeric paper, con- 
finiiing the same with alkali. In the discussion following it was stated 
that the reaction is very readily obtained by heating J cc. of milk 
directly with a slightly acidulated tincture of tumeric. — e. b. Holland. 

Oxidation of the ammonia produced by the ferments of the 
soil, E. Demoitssy {Ami. Agron.^ 25 (1899)^ No. 5, pp, 232-244). — Cul- 
ture solutions containing monomethylamin, trimethylainin, anilin, 
pyridin,aiid qiiiiiolio were inoculated with soil bacteria and the forma- 
tion and oxidation of ammonia was observed. The amins underwent an 
a]>i>arently constant cycle of transformations when submitted to the 
action of the micro-organisms of the soil. Carbon was eliminated in the 
form of carbon dioxid, the excess of hydrogen as water, and the organic 
base was converted into ammonia, which was tranformed first into nitrous 
acid and finally into nitric acid. This held true even for the simplest 
amins closely analogous to ammonia. In no case was direct transfor- 
matioM of amins into nitrous acid observed. The more complex amins 
yielded ammonia and underwent nitrification very slowly. 

A wash apparatus for the determination of nitric nitrogen 
according to G-. Kiihn, O. Foerster( Ghem. Ztg., 23 {1899). No. 19^ pp. 
196 j 197 j Jigs. 2). — rather complex tube attachment to the distillation 
flasky by means of which all gases and vapors must pass through water 
before reaching the coudeiiser, thereby preventing the ammonia from 
carrying over with it into the condenser any alkali from the flask. At 
the same time, the wash liquid and accumulations from condensed 
steam are allowed to flow back into the flask, after they have reached 
a certain level.— J. T. ANDERSON. 

A practical ■ shelf for desiccators, H. Bombbrger {Ghem. Ztg.j 
23 (1899)^ N0.23j p. 359^ Jig. 1 ). — ^The shelf is made of porcelain, with 
circular, open-bottom, eup-like depressions of different sizes, to receive 
beakers, watch crystals, etc., as well as crucibles. A water bath also 
is' described, on which this shelf takes the place of the usual copper 
rings;. Substances go be dried, in suitable containing vessels, ■ are 
],fi'ac:ed on this shelf ' on the water hath, and when the " drying is com- 
|,.dete the shelf with its contents is transferred bodily to the 'desiccator 
for cooling.— t. anderson. 

^ Outline of mdustiial chemistry— a text-book for students, E. l-I. Thobp (New 
York: TM Mamilim lS9S,pp. XY-f 

" ,A text-book, of , physiological and pathological chemistry, G. von Bung,e 
{Lekrhuehder phgYmhgischm nnd patkoIogiBchett-Chmiie. Leipsw: F.C, W, Togel^lSDO^ 
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Report of tiie ciiemist, R. H. Forbes (Jri:^ona Sla. lipt. ISOS, pp. 170- ISl^ f\tj. 1).— 
In this report a brief account is given of the work of the chemical department of the 
station during the year ending June 30, 1898, in the following lines: InA^estigations 
of soils, especially of the Sait River Valley (see also Bulletin 28 of the station, 
E. S. R., 10, p. 420); experiments with canaigre (see p.240) and chemical studies of 
cauaigre extract; and analyses of sugar heets, sugar cane, water, milk, and 
fertilizers. 

The use of compressed oxygen iii elementary organic analysis and of soda- 
lime ill the quantitative determination of carbon dioxid, F. G-. Benedict and 
O. F. Tower {Jour. Amet\ Ghem. Soc., 21 {1899)^ Xo. o,pp. SS9-398). 

The determination of oxygen in water, L. Mutsghler (Ztschr. Untersuch. Sahr. 
tt. GemissmU.j 2 (1899), No. 6,pp. 481-484, jig. 1 ). — A modification of MohFs method is 
described, in which the reagents are introduced into the flask of water to be tested 
in sealed tubes which are broken, after the flask is closed, without access of air. 

Determination of calcium and magnesium in ashes, J. K. Haywood (Jour. Ainer. 
Chem. SoG., 21 (1899), No. 6, pp. 508-511). — An abridgment of the method adopted by 
the Association of Official Agricultural Chemists in which washing of the iron aad 
phosphoric acid precipitate is avoided. — l. h. Merrill. 

The determination of phosphorus in organic substances, E. Lecocq {VLng. 
Agr., 9^ (1899), No. 10, pp. 611-617). — A brief review of the various methods which 
have been proposed for this purpose. 

The volumetric determination of iron in a hydrochloric acid solution, H. 
Pellet (Bui. Assoc. Ckwi, Siicr. et Distill., 16 (1899), No. lO^pp. 980-982). 

A method for the exact determination of ash in the molasses of sugar facto- 
ries and refineries, V. Zamaron (Bui. Assoc. Chim. Suer, et Distill., 16 (1899), No. 10, 
pp. 967, 968). 

On the determination of invert sugar, G. Bruhns (Ztschr. Ver. Eiibenz. Ind., 1899, 
M. 519, pp. $70-876). ^ 

A new test for formaldehyde, N. Leonard and H. M. Smith (Analyst, 24 (1899), 
April, p. 86). — Milk doctored” with formaldehyde when heated with an excess of 
hydrochloric acid containing a trace of some oxidizing agent, as ferric ehlorid or 
bromin, takes on a violet color. The test is said to be sensitive to 1 part in 
1,000,000.— B. B. HOLLAND. 

Note on a possible source of error in modifications of the Leffmann-Beani 
method for estimation of fat in milk, H. D. Richmond and F. R. O^Shaughnessy 
(Analijst, 24 (1899), June,pp. 146-148). — In the Gerber modifications of the Leflmann- 
Beam method, whereby the hydrochloric acid is eliminated, it was proved advisable 
to first add the sulphuric acid, then the milk, and finally the amyl alcohol, because 
if the sulphuric acid and amyl alcohol are left long in contact it has the tendency, 
especially in hot weather, to give high results.*— E. b. hollaKD. 

The estimation of fat in milk, using petroleum ether as a solvent, H. D. Rich- 
mond and C. H. Rosier (Analyst, 24 (1899), July, pp. 172-175). — The authors, working 
on a theoretical basis, evolved a process whereby the fat is separated as in the Ger- 
ber method, extracted from the acid liquid by petroleum ether, the ethereal solution 
washed several times with water and transferred to a tared flask. ‘‘This method 
compares well with others.” — e. b. Holland. 

On the determination of added water in milk, A. G. Woodman (Jour. Amev. Chen. 
Soc., 21 (1899), No. 6,pp. 503-508). — The method rests upon the constant composition of 
milk serum. The milk is warmed with dilute acetic acid, cooled, filtered, and the 
specific gravity taken by means of a AVestijhal balance. Tables are given show- 
ing the specific gravity of the serum of pure milk and of milk of varying degrees 
of dilution,— L. h. Merrill, 

The estimation of pentosans and its application to the analysis of foods, 0. 
Hehner and W. P. Skertchly (Analyst, 24 (1899), July, gyp. 178-183 ). — The amount 
of pentosans, estimated by the phloro-glucin method, is used as an index of purity 
in certain foods. — e. b, HOLLAND. 
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Analysis of cliicory, J. Wolff (Eei\ Ckm. Anahji. ei Jppl, -l (1S99), 157- 

162; 6^pp. 187-193 ), — Tlie methods followed by the author for the analysis of chicory 
are given and also the composition of typical samples.— h. snybek. 

A gliicosid of millet, E. F. Ladd (yorth Dakota jSta. Bui So, pp, 32S-325 ),—^Mb 
was abstracted froiti a. more extended account (E. S. R., 10. p. 794). 

On the pectins, E. Boi-RQFelot Je«fL Pans, 12S {1899), Xo. 20, 

pp, 1241-1244). 

Solaiiiii, P. Cazei^euv'e. and B. Breteau {Bul.Soc. Ckim. ParU,2l (1899), Ko. 9,pp. 
428-431; Jour. Phar7iii* '&t Ckim,, 6, ser., 9 (1899), Bfo. 10, pp. 465-468). 

Analysis of wine ash, C. F. Juritz (Ag7\ Jour. Cape of Good Hope, 14 (1899), Ho. 7, 
pp. 461-463). — Percentage of ash in 28 samples of wine and percentage of asli and of 
limey potash, and pliosi>horio acid in ash of 11 samples. 

A new indicator, E, Riegler (Bid. Boc. Sci. Buca7*est,1898, No.6; ahs.in Bui. Boc. 
Clmn. Baris, 21 (1899), Ho. ll,p.oS9).—‘T!}ie indicator is the nitrolmnzene azogniacol 
which alkalis color red and acids greenish yellow. 

Upon the use of resorcin as an indicator, A. Lemoine (Bui. Assoc. Beige. CMm., 
13 (1899), Ho. 4, pp. 177-189),— Hhei author states the various uses that may be made 
of resorcin as an indicator in volumetric work. The subject is discussed under the 
following heads: Analysis of water, analysis of commercial borax, determination of 
ammonia, of fixed” fatty "acids in butter, and acidiraetry and alkalimetry. — 
H. SNYDER. 

A new polariaation apparatus with scale on the quartz wedge, (L Brtjhnh 
(Dent. Ztickerind., 24 (1899), Ho. 20, pp. 753-755, figs. 3). 

A new mercury pump, E. U. C hate lain (Co wpl Read. Aoail. Set. Paris, 128 { 1899), 
Ho. 28, pp. 1131,1132, fig. 1). 

Sediment trap, A. H. Coote (Cliem, Hews, 79 (1899 ), Ho. 2061, p. 241, fig. 1). 

A serviceable generator for hydrogen sulphid, W. P. Bradley (Amer. Chem. 
Jour., 21 (1899), Ho. 21, pp. 370-376, fig. 1). 

„ Ether extraction apparatus for' liquids in ■ quantitative determinations, F, 
Baum (Clmn. Ztg., 23 {1899), Ho. 23, pp. 249, 250, fig. i).—Tho essential parts are an 
extraction fiask on a wmter bath for the ether, and an extraction cylinder for the 
lk|iikl under examination, the two being suitably connected with each other and with 
the condenser by means of glass tubes. A tube leaves the extraction cylinder hori- 
..zontally near the bottom, bends upward at right angles, and at a suitable elevation 
connects with the condenser. .The ether vapor from, the flasli' reaches the condenser, 
condenses, accumulates in this tube, and when it reaches a sufficient height it is 
forced by its own pressure through the liquid to be treated, and collects above the 
latter in the extraction' cylinder. Thence it passes through an overflow tube back 
into the flask, there to be again vaporized and scut out on its f-ourse.— .i. t. axdkrson. 

B0TA¥Y. 

Expenments with native and foreign fodder plants, 1). jVIcAl'Pine 
{Mpt. Amtralmum Assoe. Adv, ScL^ 7 {1898)j p. 945].— A brief abstract 
is given in which it is stated that 120 varieties of grasses' and fodder 
plants received froin this Department were given a trial iii', Victoria, 
the object being to test their' growth 'tinder "diierent conditions of soil, 
climate, heat, and moisture, bnt mainly to prove their drought resist- 
ing properties. Twenty-one species of grasses from America Tesisted 
drought, and of these T were very conspicuous for their fresh'' green 
growth. Among fodder plants other than grasses two were found 
to'' be suitable to Australian conditions and very resistant to drought. 
',;,,These were hairy vetch and Folpgomim sp. 
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A study of tlie root systems of wheat, oats, flax, com, potatoes, 
and sugar beets, A. M. Ten Eyck {North Dakota 8ta. Bui 36^ pp, 
333-346^ Jigs. 7 ), — Tlie author has made a study of the roots of these 
plants j following the method given in the annual reports of the Wiscon- 
sin Station for 1892 and 1893 (E. S. 5, p. 480 ^ 7^ p. 5G8). 

The studies on the corn roots were made at different stages, the first 
being when the plants were 30 days from planting. At this time the 
main roots appeared to have developed laterally and but few were 
found to have penetrated to a depth of 12 in., the bulb of the roots 
I^dng within 8 in. of the surface of the soil. The second lot examined 
were 55 days from planting, when the plants were 54 in. in height, in 
this lot the primary roots luid penetrated to a depth of 2| ft., the hori- 
zontal roots had iiicreased and the length was much greater than in the 
former case, many extending from hill to lull. The lateral roots fre- 
quently sent up feeders within 2 in. of the vSurface. In the third sample 
of corn examined the specimens were taken 10 days after the corn had 
been billed by frost. At this time, although the leaves were brown 
and dry, the roots seemed to be still alive and growing. These roots 
had penetrated the ground to a depth of ft., and the soil of the 
entire field was fully occupied by them. 

Wheat roots were examined 110 days after sowing the seed. Most of 
the main roots ■were found to extend directly downward, sending out 
numerous small feeders which practically occupied the soil to a depth 
of about 4 ft. Oats were examined with nearly the same results as 
were found in the case of the wheat. 

The sugar-beet roots were examined at maturity, or 133 days after 
planting the seed. With this plant the tap root extends almost per- 
pendicularly downward into the ground, the lower part being quite 
small and thread-like and reaching to a depth of more than 3 ft. The 
lateral roots started 4 or 5 in. from the surface, and there was but little 
root clevelopinent ill the upper 0 in. of the soil. 

Tlie flax roots were studied about the time the crop was ready to cut 
for seed. The roots were very small and easily broken, and the sample 
was not considered sufficiently good for photographing. The root sys- 
tem: of the flax is quite, unlike that of any other plant studied. It con- 
sists of a single, small, thread-like tap root 'running vertically' down- 
ward and giving off small short side roots in the first 12 to '18 in. The 
tap root reaches a depth of about 3 ft. 5 and, unlike the roots of the 
other plants, the flax roots do not form a network near The surface of 
the soil, nor do they occupy it so completely. 

The investigations of potato roots were nearly a- failure on account of 
the plants having been frosted* The roots of this plant are said to be 
few ill .number and do not run deej).' 

' . In general, it is said that crops- may be' divided into 2 classes, those '' 
planted, in 'rows and cultivated, and- those sown broadcast or drilled a 
few inches apart and 'not' cultivated.' ' In the first class' are placed corn, 
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potatoes^ beetSj wliilc in tlio latt6r arc wlicaty oats^ and llax. Tlic 
roots of the latter penetrate deepest into the soil, but make only short 
rudimentary lateral growth, while the roots of the cultivated crops 
spread out horizontally in every direction and occupy more soil, but do 
not extend so deep into the ground as those of the sowed crops. 

Selective absorption of mineral elements by plants, E,, De- 
MOUSSY Rend, Acad. ScL Paris. 127 {1898)^ Wo. 23 970 - 973 ). — 

The author reports a number of experiments with colza, buckwheat, 
rye, and rye grass on their ability to absorb, through their roots the 
salts of potassiuTii, sodium, calcium, magnesium, etc. Young buckwheat 
plants grown in cultures containing equal quantities of nitrate and 
chlorate of potash absorbed in 5 days 6.5 mg. nitrate and only 2.7 mg. 
chlorate. Colza in 8 days, from a similar solution, absorbed 10*9 mg. 
nitrate and 4.6 mg. chlorate. Similar results were obtained with rye. 

Experiments with potassium and calcium on rye, colza, peas, and 
lentils showed a considerable preponderance of potash absorbed. Colza 
takes up a little less calcium than soda, maize a little more. The com- 
parison between xmtassium and sodium showed a slight absorption of 
sodium cooipared with that of potassium. 

In general, when mineral solutions not poisonous to plants are pre- 
sented singly, they are absorbed in about the same proportion as they 
exist in the normal plant. Injurious minerals are absorbed through 
the roots in very small quantities only. When grown in. complex solu- 
tions, the plants exercise a selective power between the different 
materials in the solutions. 

The author calls attention to the fact that these experiments were all 
made on young plants, and the results are not necessarily the same on 
older ones. 

Dextrin as a reserve material in plants, LEOLEUd Du ^abuon 
{Compt Rend. Aead. 8ci. Paris j 128 {1899)^ No. 15, pp. 944, 945). — The 
author states that most physiologists consider dextrin not as a reserve 
material but as a transitory product due to the action of diastase on 
starch. Investigations on a number of plants, however, seem to indi- 
cate that this view will have to be modified somewhat. 

The author gives the starch and dextrin content in hyacinth bulbs 
for different periods of growth, from which it appears that the maximum 
dextrin content is found in the bulbs when in a resting stage. Other 
plants show similar characteristics. Tulip bulbs in a resting statecon. 
tain 14 per cent of dextrin, and lily bulbs 18 per cent. In both these 
plants, as well as in hyacinths, the dextrin is always found in conjunc- 
tion with starch. In the asphodel, where there is no starch, the dex- 
trin amounts to 15 or 20 per cent, and sometimes even more. In this 
case there is no digestion of starch to form dextrin, and this latter 
substance must be considered as a reserve carbohydrate. 

In conclusion, the author says that dextrin should be considered as 
playing 3 different rdles: (1) as a reserve in the organs during their 
formation, when It is used to form starch; (2) as a decomposition prod- 
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net of starcli, and (3) as a reserve material index)eiideiit of tlie. standi 
during’ tlie resting period. 

Porniation and transformation of lecitMn, J. Stoklasa {Ztsehr. 
Physiol, Chem,j 1898,, p, 398; {tbs. in Jo 2 ir. Boy. Micros. 8oc. \London\,^ 
1899^ Wo, Aj p, 181), — The author states that in iiij)ines kept in the dark 
the decomposition of albumin, formation of asparagin and glutamin, 
and the decomposition of lecitMn take j)lace not only in the leaves but 
also in the root tubercles. Lecithin is said always to be an accomxiani- 
meiit of the albuminoids, and is decomposed as a consequence of the 
darkening of the green leaves. The formation of lecithin and of the 
albuminoids depends on photosynthetic assimilation. 

Iimlin, H. Fischer [Beitr. Biol, Pflmiz. [ Gohn\ 8 {1898 ) , pp, 53--106; ahs, 
in J our. Boy, Micros. 8oe. [London]^ 1899, No, 8, pp, 291, 292), — The author 
gives a detailed account of his investigation of the occiirreiice of iniilin 
in plants, its properties, micro-chemical reactions, etc. This substance 
is said to be especially characteristic of the Oompositm, occurring in 
most of the tribes and in a large number of the genera of that order. 
It is also found in the allied orders Cami)aniilacem, Lobeliacem, Good- 
eniacem, and occasionally elsewhere. It is said to occur very rarely in 
monocotyledons, and but one instance is reported of its'occiirrence in an 
annual plant. Its presence has been recorded in algae, but has not been 
definitely determined in Gymnosperms, Pteridophyta, Bryophyta, or 
fungi. Its main function is undoubtedly that of a reserve food material 
in the dormant period of the plants, occurring esx>ecially in under- 
ground organs. 

The author criticises the views of ISTageli, Meyer, and Biitschli respect- 
ing the nature of the swelling of this substance, and he claims that 
the mode of swelling by absorption of water is quite different from that 
of starch or gelatin. The sphmro crystals increase in volume, but do 
not x^ass gradually into a soluble condition, forming x)aste. On the 
contrary, they are said to dissolve completely like crystals or break up 
into luimerous granules. 

The making and improvement of wheats for Australian condi- 
tions, W. Fabrer Australasian Adin 8cL, 7 {1898), pp. 908, 
909), — A brief abstract is given of a paper read by the author before 
this association, giving an account of the origin of the work and xwiii- 
dpleson which it had been conducted. The qualities desired for improve- 
ment were increased rust resistance and increased gluten content. The 
methods adoiffed for improving the wheat plant were by selection and 
cross breeding combined with selection, the latter being considered the 
more advantageous. For Australian conditions the author states that 
the qualities of wheat especially demanded are ability to thrive in dry 
soils, stool sparingly, and rii)en early. For rust resistance the author 
expresses the opinion that the solution of the problem has probably 
already been accomplished so far as the interior of Australia is cou- 
nerned. 
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The bacteria of leguminons root tnberclesj Maze Inst 

Pmteiir^ IS (1899)j JIo, 2^ pp, 115-155). — In previous papers (E. S. IL, 9, 
p. 118: lOj p. 318) tbe author discussed the physiology and morphology 
of the bacteria which assist in the assimilation of free atmospheric 
nitrogen. In the present article the practical utilization of these 
organisms is discussed and the theories reviewed. The soil inoculation 
of Salfeld and the pure cultures of l!lobbe are described^ and the 
advantages of each pointed out The author does not agree with 
Nobbe in that there is a separate race of bacteria for each species or 
group of nearly allied species of plants. He claims that such conclu- 
sions are not warranted either by field trials or a study of the physi- 
ology of the organisms themselves. He believes there are certain 
physiological forms of bacteria which are determined by the nature of 
the media in which they are developed. These are able to inoculate 
the roots of plants growing in soils offering the proper condition for 
their development. The same principle will probably apply to Aiinit. 

The author believes that the use of piu'e cultures of these organisms 
is not destined to play a very important part in agricultural practice. 

On the distribution of bacteria through the soil, P. P. Deh^rain 
(Amu Agron.^25 (1899)^ No, 6', 289-293 ), — ^Studies are reported in 

which the presence and activity of nitrogen-assiiMlating bacteria in soil 
which had been devoted exclusively to vine growing for 25 years were 
investigated. Pots were filled with soil from the vineyard, fertilized 
with superphosphate and stable manure, and from a plat where vetches 
had been grown the previous year. Comparisons were made between 
the crop of vetches grown in the different pots, from which it appears 
that the pots receiving manure gave the greatest yield, and those with- 
out fertilizer, but supposedly well inoculated with organisms for nitrogen 
assimilation, the least. Examinations of the roots showed an abum 
dance of tubercles in every pot, although no leguminous crop had been 
grown'/on the vineyard soil for at least 25 years. 

The author believes there is an abundance of bacteria carried by the 
winds, etc,, to all soils, and the addition of cultures such as Aliiiit and 
Eitragin are. unnecessary. In order to obtain the best results, he says, 
it is better to provide the proper conditions for both the bacteria and 
the plants themselves. 

His. Observations are said to substantiate those of Maz(§ in that there 
are apparently distinct classes of bacteria for calcareous soils and for 

Bandy ones. 

...Mtoagin' experiment F. .Ladd (North .Dakota ' 35^ 

pp, 327-329).--iIhe author conducted a series of experiments... to ascer- 
tain whether' any advantage would be derived from inoculating Horth 
Dakota soils with germs obtained from cultures from the roots of peas. 
The in..aterial used was that known commercially as Hitragin, A series 
of pot experiments was conducted- in sand and garden soils, and the 
results obtained indicate a marked advantage resulting from the inoc- 
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Illation of the soil in the case of the sand cultures, but with the garden 
soil already rich in organic matter the advantage was very slight. 

In order to test the experiment more fully the same experiment was 
conducted in plats, with similar results. 

The general conclusion reached from the experiment is that where 
the soil is well stocked with organic matter the gain obtained is not 
sufficient to warrant recommending the use of Kitragin. In the case 
of light sandy soils and for truck gardening it is possible that it might 
prove valuable, 

Chemical analyses were made of the plants grown in the various 
experiments with the following results: 

Ckemical eomposition of peas grown with and without Nitragin. 



^ i Protein. 

Fat. i 

1 Extract. 

Ash. 

PLAT KXPERIMBSTS. 

Drown in sand: 

\Per cent. Per cent. 

Per cent. 

Per cent.\Per cent. Per cent. 

With Xitragin 

Without Kitragin 

I 4.10 14.18 

6.57 

20. 05 i 47. 80 

7.30 


5. 14 

21. 15 i 48. 80 

8, 6i> 

Grown in garden soil : 

With Nitragin 



! 


i 6.60 20.12 

0.87 

20.20 : 36.31 

6. 60 

Without Nitragin 

' 4.15 20.56 

! 6. 75 

21. 60 37. 64 

4. 15 

FIELD EXPEEIMEXTS. 





Wflth Nitragin . . . - ' 

^ 4.92 22.50 

5.50 

10.30 ^ 42.40 

4. 92 

Without Nitragin 

j 3.49 22.50 

1 5. 68 ; 

20.83 i 38.15 

3. 49 


Elementary science bulletins, W. J. Beal {Froc, Mich,,HorU Soc,, lS97,pp* S4S- 
SdSjfigs, 4S ), — ^Notes are gireii on a number of seeds before and after sprouting and 
observations recorded on tlie behavior of leaves of clovers, etc., at different times 
of day. 

Cereals and their relations to the life zones in North America, C. S. Plumb 
(P roc. Soe. From. Agr, Sci.. ISOS^ pp. 1S7-140 ). — ^Notes are given on investigations on 
the distribntiou of com, wheat, and oats as influenced by the different life zones. 
The details of these have been published as Bulletin 11 of the Bivision of Biological 
Survey of this Department (E. S. E., 10, p. 723). 

American grasses— II, F. Lamsox-Sceibnek (P, S. Dept. Jgr.y Division of Agros- 
tology Dill, 17, pp, 349, figs, 335 ). — This bulletin is iu continuation of Bulletin 7 of 
the Division (E. S. E., 10, p. 327). Illustrated notes are given on 325 species of 
grasses, many of which are illustrated for the first time. The prominent character- 
istic's, habitat, distribution, and time of flowering of each species are given. 

The fiat pea, V. X.amson-Sceibxee {U. S. Dept. Agr,, Division of Agrostology drc. 
11, jyp, 6j figs. Descriptive notes are given of the flat jiea, which is a variety of 
Lathyrus sylvesiris. The history of its introduction is stated, and the various uses 
to which these plants have been put are described. The methods of cultivation are 
given and chemical analyses are quoted from various station publications. The 
value of the flat pea as determined at a number of the stations is outlined, and in 
conclusion the author states that in the sandy arid regions of the West, ©specially in 
the limestone and cliaiky regions of the Southwest, the" flat pea may be considered as 
having some value, but where other forage crops can be grown, such as corn, sorirhums, 
rye, barley, clovers, or the ordinary tame grasses, it will not pay to cultivate this 
plant for fodder. , . 

, Graaing problems i'n the Southwest and how to meet them,' J. D. Smith ( P. S, 
Dept Agr.,J)m8ion of Agrostology Dnl,16iPp,47pfi^8.9),--l^otm are given on the free 
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ranges and effects of oversTocking. T3ie investigations of tiie aiitlior of vai’iouB 
problems of grazing are given at some length. Destruction of grasses by animal 
pests and the deterioration through the increase of weed8_, the principal of vrhich 
are prickly pear and mesqnite. are discussed. 

Various methods of renewing cattle ranges are hrieliy mentioned, and as additional 
aids to range imxjrovements the author mentious stack silage, hay, and attention to 
the water for stock. The grazing regions of Texas and Xew Mexico axe divided into 
a immber of regions, each of which is hounded and its characteristics described. 

Hotes on Pamcum colonum ( Queensland Agr. Jour., 4 (1899), Xo. 5,p. 364, pZ. 1). — 
This grass, which is highly esteemed, is figured and described. It is claimed to he 
valuable for pasturage and hay. 

Notes on one of the so-caiied native millet grasses, J. H. Maiden {Agr. Gas. 
XeiD South Wales, 10 [1899), Xo. 6, pj). 494, 495, pi. 1). — Notes are given on a variety 
of Fanicum deamipositum. This grass is said to grow well and provide abundant 
fodder. Horses do not seem to like it, although sheep thrive on the grass and hay. 
This x>lant differs from the highly esteemed P. decomposHum in having narrower 
leaves and permanently erect branches and panicles. 

Some notes on the progress of variety study in timothy, A. D. Hopkins (Froc. 
Soe. Prom. Agr. Set., 1S9S, pp. 120-183). — Notes are given in which the author briefly 
describes 8 varieties of timothy which have resulted from selection. The important 
characters which are exhibited by the different varieties are readily retained, and 
the author thinks that larger yields and superior qualities of hay and seed may be 
obtained in this manner. 

Ramie, or China grass (Boehmeria nivea), W. Soutter {Queensland Agr. Jour., 4 
{1$$9), Xo. 5, pp. SSO-382, pis. 2). — Illustrated notes are given of this fiber plant, 
together with directions for its cultivation and utilization. 

Plants of the rabbit-infested country of South Queensland, J. F. Bailey 
{FjA, Australasian Assoc. Adr. ScL, 7 (1S9S), pp. 448-454, jJs. 6).— A list is given of a 
number of plants which are able to withstand the severity of the climate of the 
rabbit-infested regions along Bulioo River and which thrive when all other plants 
seem to be destroyed by drought. 

Plants reputed poisonous to stock, P. M. Bailey {Queensland Agr. Jour., 4 
(1899), No. '6,pp. 465-468, pU. 2 ). — Notes are given on Sihbertia bennetti and Nicotiana 
suateoleus, Acacia cunninghami, A. delihrata, and A. pennineri’ls. The acacias, or some 
of them, are regarded as valualile forage plants at certain stages of growth, and 
their poisonous qualities are said to be due to the presence of saponin in the unripe 
pods. Tf&ma aspera, which has been considered poisonous, probably owes its injurious 
qiiality to its forming bezoars in the stomacbs of cows and horses. 

The supposed poisonous plants of western Australia, F. Turner {Bpt. Am- 
iralmiam Assoc. Adv. Set., 7 {1898), pp. 910-919).^l!hc author popularly describes 4$ 
species of indigenous and introduced plants which are suspected of poisoning or 
causing injury to cattle, horses, and sheep. 

Notes on Yuccas {Promeiheus, 9 (1898), Xo. 465, pp. 775-778, figs, d).— Illnstrated 
descriptive notes are given of Tuccafilamentosa, T. aloifolia, T. gloriosa, r.filifera, 
and Y. hremfoUa, together with an account of the method of their fertilization, etc. 

Distinctive characteristics of the sexes of G-inkgo biloba, L. Henry {Jour. 
Soc. Nat. Mort. France, 3. ser., 21 {1899), Feh.,- Bui. Assoc. Amiens EUves Fcole IIorL 
VermUles, 1898, p. 592; died in Gard. Chr on., S. ser., 25 {1899), Xo. 640, p. 201).~lt is 
claimed that female trees retain their leaves longer than male trees, at Paris a differ- 
ence ot 3 or 4 weeks being noticed. Early frosts may accelerate the fail, but 
appreciable differences can be noted in the two sexes. 

Concerning the pollination of Cucurbita,'A. Brizi {Btd. Soc. Bot. ltal., 1898, pp. 

^ > 217-222; abs. in Bot. CentU., Bmbefte, S {189$), No. 6, pp. 435, dSSfi 

investigations on the development of the seed coat and pericarp of the 

.,,^5lraiiuneae, P. Gu6rin (Hw«. Sei. Nat. Bot., 8. ser., 9 {1899), No. 1, pp.1-59, Jigs. 70; 
fee. Bot. France, 45 (1898), No. 6-8, pp. 405-411). ' ' , ' 
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Investigations on tlie growtii of plants, L. Montemartini (Aiii Inst, Bot. U 7 iiv. 
Pavia, :3, ser., 5 (7899), 2 )]^. 75-143). — Investigations on the growth of a namher of plants 
are reported, from which the authorconclndes that growth is not due to tnrgesceuoe, 
hut is a vital function of protoplasm. An extensive list of works consulted in the 
preparation of this paper is given. 

Winter growth of buds, E. Kustek (Beitr. Jfiss. Bot., 3 (1898), j). 401; abs. in 
Bot. Centhl., Beiliefte, S (1899), No. 6 ^ 27 . 420). — The buds of maple aiicl pine are said 
to show a small amount of growth between November and February during an ordi- 
nary winter. 

The leafing of trees, A. C. Forbes (Gavel. Cliron,, 3. ser., 25 (1899)^ Nos. 649, p. 353; 
652, p. 406 ). — Notes are given on the order of leafing of a number of forest trees and 
some of the phenomena by which they may he influenced. 

Physiological investigations on the utilization of the reserve material in seeds 
during germination, C. Poeriewitsch (Mem. Soc. Nat. K'mv, 15 (1896-98), pp. 
519-631). 

Notes on transpiration, H. H. Dixox (Proe. Boy. Irish Acad., 3 (1898), 
618-635, figs. 3; abs. in Jour. Boy. Micros. Soc. [Zo«daa], 1899, No. 3, 2 ^ 1 - 300, 301). — 
The author regards transpiration as a vital rather than a x^hysical phenomenon. The 
elevation of the water of the transpiration current when the leaves are surrounded 
by a saturated atmosphere is said to be effected by a pumping action i>roceeding in 
the living cells of the leaves. This pumping action is said to be capable of raising 
water against all external hydrostatic pressure. lu common with other vital actions, 
this is accelerated by a moderately high temperature and is dependent on the supply 
of oxygen. This activity is j)ossessed by the cells adjoining the terminal portion of 
the water conduits and in plants provided Avith Avater glands the pumping action is 
not limited to the secreting tissues of these glands. 

Assimilation of nitrates by plants, T. Wolfer (Bostock, 1898, pp. 61, pis. 7; abs. 
in Jour. Boy. Micros. Soc. ILondon'}, 1899, No. 3,p. 300).— From a series of experiments 
on the absorption, distribution, and assimilation of nitrates by cultivated plants, 
the author concludes that plants grown in the dark store up nitrates very rapidly 
and more abundantly than those grown in tlie light. Plants grown either in the 
dark or light in an atmosphere containing a larger amount of carbon dioxid than 
normal contain no starch and only traces of glucose. Nitrates could be detected 
only in small quantities in the vascular bundles A larger quantity is found in 
the bundle sheaths, and the largest amounts occur in the cells of the cortex and 
parenchyma. 


METEOEOLOGY. 

Monthly Weather Review { r. 8. De]}t. Agr.^ Weather Btireau., 
Monthly Weather EevieWj 27 {1899)^ JSlos. Z, 1-40^ Jigs. Z, charts 9; 2^ 
pp. 41-67., pis. charts 13; 3^ pv. 89-138, charts 13). — In addition to 
the usual reports on forecasts aud warnings and on weather and crop 
condition Sj and meteorological tables and charts, Eo. 1 contains special 
contributions on itecent titles of papers bearing on meteorology, by 
W. ¥. E. Phillips; Hints to observers of shooting stars, by W. Harkness; 
The northwest gales of the southern Blue Eidge and Piedmont region, 
byB.O. Hawkins; and Hydrology of the Lake Minnetonka watershed, 
by G. W. Cooley (see p. 223) ; and notes by the editor on meteorological 
records in Iowa, history of weather telegraphy, the Tugrin fog dis 
peller, the international date, sensible temperatures, origin of the word 
^,‘blizzard/^ forests and snowfall,; and recent earthquakes. 
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JTo* 2 coiitams special contributioBS on Snow temperatures^ by EtB, 
Calvert and W. F. E. Pbillips; ' Eecent papers bearing on meteorology, 
by W, F» E. Phillips; and Wave of billow clouds, by A. J. Henry; and 
notes by, the editor on the weight or mass of the atmosphere, the 
Weather Bureau in Alaska, solar halo, frequency of injurious' 
Boniena, barographs on ships, why do birds migrate! ice jam in the 
Niagara Elver, international cloud names, forecasts on letter boxes, 
the depth of atmospheric cold waves, the benefits of severe winters, 
weather versus climate, experi.ments in protection from frost, the dust 
in the atmosphere, the blessing of cold weather, recent earthquakes, the 
■WeatherBureauandtheicebusiness, and history of weather predictions* 

So. 3 contains special contributions on Experiineiits in weather pre- 
diction, by W, A. Eddy; Selenium and its use for the ineasiiremeiit of 
sunshine, by E. Dorsey; Snow rollers, by A. H, Thiessen; Eecent 
papers bearing on meteorology, by W. F. E. Phillips; and Utilization 
of fog, by A. McL. Hawks; and notes by the editor on the Pacific 
Coast division of the Canadian meteorological service, mirobia and 
seiches, meteorological reports by cable from Iceland, the Iiiteniatioiial 
Meteorological Committee, meteorology in Eiissia, the daily weather 
map for Mexico, the utility of the weather map, obscure points in 
meteorology, meteorology in Great Britain, breaking up of the ice at 
Pierre, South Dakota, liquid air as a source of power, dust whirls and 
fairy dances, monthly charts for the West Indies, vertical temperature 
gradients, utilization of fog, the blue color of the sky, abstracts of 
university theses, and storm centers in the Pacific. 

The importance of meteorology for the farmer (Fiihlmg^s Landw. ZUj., 4S {1899)^ 
No,10,pp.S61-368). . 

Meteorological observations, J. E. Ostraxdeu and A. 0. Moxaha'X {Massackti- 
8fM§ Hatch, Sia» Met, Buh. S24, 14i5, 126^ pp, 4 each ), — Summaries of ohiservaitions ou 
pressiiTe, temperatuie, humidity, precipitation, wind, siiusliine, cloodiiiess, and 
.casual phenomena diiriog April, May, and June. Tlie data are brieily discussed in 
general notes on the' weather of each month. 

Meteorological observations {Coinpt, Mend, Ann, Sia. Agron, BUty, 1896 , pp. 
99-124 f figs, 2yChart8'S ).‘ — These include observations on rainfall, evapora.-tion, soil 
moisture and temperature, pressure, temperature and humidity of the air, sun- 
shine, cloudiness and solar radiation, wind, and miscellaneotis pheiiom(3na. The 
observations are recorded in tables and cdiarts. 

The meteorology ' of 1898 (Trans Highland and Agr, Soc. Smiland, 8, ,ser,, It 
( 1899)3 pp. St7~SM ), — A table Ogives a^ comparison of the winds; iiiean pressure, 
temperature, rainfall, cloud, and sunshine of 1898 as com,pared with tlie previous 
42 years’ averages ” for all Scotland. ■ The general features of the weather of each, 
month of 1898 and the etlect of the season ou the growth of crops, especially wheat, 
barley, oats, potatoes, ' and turnips, are brieily discussed. 

Cloud observations in Victoria, P. RARACCHi (Rpt Ac-alra/aaiac AB8m,Adr,Sci.j 
7 {1898)3 pp, 289-2653 pis. 4).— A report of progress in observ'ations made in pursu- 
ance of the plan adopted by the International Meteorological CV)Tniiiittee in 1894 on ' 
form, position, and direction of movement of clouds, with special notes' ou <dr.rus 
clouds and on direction and .force of tfie surface wind, temperature of the a,ir, weather 
eharacteristies, etc. 
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Weather pre«liotioiis and weather reports of the fifteenth and sixteenth 
centuries, G. Hellm,ajs^n (Wetterprognosen tmd Weiterberichte des XV iind XVI Jakr^ 
hmulertSy Xa, 12, Xeudrueke von Schriften und Karten itber Meieorologie 'imd Erdmaij’ 
miismus, Berlin : A. Asher Go., 1899). 

Weather forecasting, W. L, Moore ( U. S. Dept, Agr., JVeather Burean Bui. 25, 
pp. 16). — ^^The article is Tvritten in popular style, and contains information as to 
the movements and progression of storms, the different kinds of storms, how fore- 
casts are made, etc., and, in addition, a brief history of the early researches in 
meteorology and of the organization of the Weather Biireau.^^ It is a reprint of an 
article which was published in The Forum, May, 1898. 

Phenological observations in Klagenfurt, 1895-1898, H. Sabidussi (JaJirb. 
Xaturhist. Landes Miis., Kdrnten, 25 {1899), pp. 49-60). 

The causes of the earlier or later appearance of the vegetation period in 
different years in the Scandinavian countries, O. Pettekson ( Ji. Landi. Ahai. 
HandL, SS {1899), Xo. l,pp. S-IS). —The vegetation period is shown to stand in cdose 
relation to the surlace temperature of the Atlantic Ocean during the winter months. 

Hydrology of the Lake Minnetonka watershed, G. W. Cooley ( U. S. Dept. Agr., 
Weather Bureau Doe. 194, pp. 10, figs. 4). — A discussion of data (in tables and charts) 
on rainfall (1881-1889), evaporation, and run off‘, reprinted from Monthltf Weather 
Berieic, 27 (1899), Xo.l. ^ 

Monthly bnlletin of the Rxyer and Flood Service, H. C. Fraxkenfield ( U. S. 
Dept. Agr., Weather Bureau Doe. 182, pp. 16, chart 1). — A summary of observations on. 
river stages and the condition of navigation during October, 1898. 

Measurement of precipitatipii, W. L. Moore and C. F. Marvix ( U. S. Dept. Agr., 
Weather Bureau Doc. 193, pp. 28, figs. 10). — This is a pamphlet of instructions for the 
measurement and registration of precipitation hy means of the standard instruments 
of the U. S; Weather Bureau. 

Water in the Sahara, Lahache {Bev. Sci. [Parw], 4. ser., 11 (lS99), Xo.21,pp. 651- 

653). 
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Analyses of water for irrigation, Ct. L. Holteb and J. Fields 
( Olclahoma Sta. Bui 38^ pfi, 3-7 ), — Analyses of the solids of 44 samples 
of stream, well, and spring water are reported, including a iiiimber 
already published (E. S. E., 9, p. 096). A summary of the conclusions 
reached is as follows : 

^*(1) The water of the Salt Fork of the Arkansas and of tlie Cimarron River is 
unlit to be used for irrigation, except in very limited amoimta. 

The water of the North Canadian and of the South Canadian may be safely 
used for irrigatiou. 

‘•'(3) None of the smaller streams that have been examined, except the Black 
Bear, are nnfft to be used for irrigation. 

^‘(4) Well waters vary greatly in the amount aud character of the dissolved 
mineral matter which they contain, and should he analyzed before being arranged 
to be used for irrigation. 

“(5) A partial survey of the couditious which must be met in the construction of 
reservoirs for the retention of storm river waters has been made, and it is not clear 
that this method is entirely feasible in all cases.” '' / ’ j - r ,, 

The alkali soils of Montana, F. W. TbA-PHAG-en Sta. 

BuL 18, pp. 21-50 ). — The formation of soil; the origin, source, and rise 
of alkali; the treatment of alkali -laads; the effects of alkali upon 
plants and soils, and the vegetation of alkali flats are discussed, and 
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determiiuitions of siilpbiiric acid, calculated as socliiiin sulpliate, and of 
alkalinity in terms of sodium carbonate of 325 samples of alkali soils 
taken at different depths at about 50 localities in the State are reported, 
^^Almost without exception where alkali exists in Montana, it is of the 
^ white ^ kind and not the ‘black/ It owes its origin to the rock from 
which the soil was formed and is present because the annual precipita- 
tion is, not sufficient to carry it away in solution.” 

Underdraining, where it will pay, judicious surface flooding, growing 
of alfalfa, and cautious irrigation are suggested as a means of ameliora- 
tion. The use of gypsum on black alkali is recommended. 

Soil studies, E. P, Ladd (N'ortli Dalcota Sta, Bui, 35^ pp, 310-322 ), — 
These include chemical analyses of 9 samples of soil (2 from Mayville, 
1 from Edgeley, and 0 from the station rotation plats), the gradingof 6 
samples with reference to gumbo properties, and studies of the humus 
and hiimates of 26 samples. 

The water-soluble matter of the gumbo soils was determined, but the 
results apparently threw no light on the peculiar properties of these 
soils. The soil on which there had been the greatest crop rotation con- 
tained the largest amount of nitrogen and organic and volatile matter 
and the smallest amount of sand and silica. Almost the reverse was 
true of the soils showing the most marked gumbo properties. 

Ordinary cbemical analyses of the soil of ad jacent fields, one of which 
had been cropped, mainly in wheat, for 17 years, and was beginning to 
show a decline in productiveness, and the other had remained in native 
sod, gave little ‘^to indicate why there should be any marked difference 
in the productivity of the two soils,” A study of the humus and humates 
gave the Ibllowing'Tesalts; 


Humus and himates in old ami new soils. 



Old soil. 

Xew soil. 


Per cent. 

Per cent. 

Hiiioiates 

3.04 

4. 27 

Hainiis ' 

1. 56 

2. 53 

In the h'limates : 



Phosphoric acid - 

.179 

.192 

Calcium osid — 

’ , .892 

1. 1)30 

Potassiwm osid . ' 

. 075 

. 089 

¥it,rogen, — ■ 

. 04] 

' . 094 


is tbat poi'tioii of the organic or Tegetable matter in the soil tha-t has 
reached a certain ■ stage of decay, while, hamates refer to all the matter that is 
extracted with the hiimns ^ and is the mineral portion' of the soil together with' the 
humus. It will be seen that by processes of cropping the humus in the old soil has 
been reduced 39 per cent as compared with, the adjoining new.soil, and it is not proh- 
able that this represents the full extent' of loss.. Of nitrogen in. the humiis therc' has 
been a loss .from , the old field of 56 per cent. ■. It' has been assumed -' that .a soil for 
wheat growing should contain not -less than 5 per cent of organic in, atter, . and' in. 
this, , ease we have only 1.56 i)'6.r cent of humus' and 5.26 .per cent of volatile ' matter, ^ 

, ' By means of 4 per 'Cent ammonia solution. 

^ '"'^North Dakota Sta. Bui. 32 (E, S. R.', 10, p. 129), 
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not all of whicli wjis org'aiiic matter, and the amount of humus nitrogen is Yerylow, 
0.041 per cent, which is less than one fourth of the average humus nitrogen as deter- 
Hiiiietl .for other soils, is it not possible that we have here an answer to the question. 
What is tile probable reason for loss of productive power in this soil? The remedy 
w^ould seem to be to increase the humus matter in the soil by such a system of crop 
rotation as would ]>est insure this end. 

*‘'In the soil we have just been examining we find that along with the humus there 
is extracted considerable mineral matter. In case of the al,)ove soil 48 per cant of 
the total phosphoric acid in the soil was extracted with the hunuis, 42 per cent of 
the lime, iind 34 per cent of the potash.’^ 

As tli6 liumiis clecrease^l the perceiitag'e of phosphoric, acid, potash, 
n/itrogeoj-aiicl lime extracted with the hiimiis decreased. Analyses of 
other soils sliow that an increase of humus in the soil is accompanied 
by- an increase of mineral constituents associated with the humus, 
althoiig’li'the increase is not always uniform. 

The 4 per cent aminonia extract of a soil was subjected to fractional 
precipitation by hydrochloric acid with the following results : 


ComposiUofi of fractional precipitate of soil hiimus exiraci. 



One tliird. 

Two-tliirda. 

Complete. 

j ; 

; Fer cent. 

Humus. - : 54.88 

XitTOgeii in precipitate ' 6. 67 : 

■ ■ 4 ■ 1 

Fer cent. 

49.19 
50.81 
3. 67 i 

Per cent 
■ 29.35 
70. 65 
1.33 


In ■washing the precipitate it was found quite soluble in water, and it can not be 
said that ail of the ammonium chlorid formed was washed out, and there was also 
dissolved a small amount of the humates. 

^^'The humates while still moist on the filter paper will be largely dissolved by con- 
tinued wasbhig with water, leaving not to exceed 20 per cent of residue on tbe paper. 
On ignition this I'csidne is found to contain 68 per cent mineral matter and 32 per 
cent of humus. The residue is a black, shiny product resembling the broken surface 
of lignite coal. On Imiliug wftb wmter a iiortioii of these humates are found to be 
soluble. 

tbe other band these bumates, in the fresh condition, soluble in water, on dry- 
ing and igniting, leave a mineral residue of 61 jier cent, of which 80 per cent is not 
soluble in hydroclilorie or nitric acid.'^^ 

The humus, hiimafes, aud mineral matter contained in tlie humates 
were determined in 24 samples of soil. The following is a summary of 
the results : 


TltmuHj humates j mid mineral in hwmates samples of sCil. 



Hii- 

luate.s., 

Hu- 

iim.s. 

Xitrogeu. 

Pliosifiioric 

acid. 

Calcium oxid. 

Potassium oxid. 

Total. 

In Im- 
ams. 

Total 

111 hu- 
mus. 

Total. 

In hu- 
mus. 

Total. 

In liu- 
MUS.' 


Fer et. 

1 J^er ct. 

Per ct. 

Per ct. 

Per ct 

Per ct. 

Ftrct 

F&rd. 

Per ct. 

Per ct. 

XPuimUEi.-.-' 

■ : 3. 84 

\ h 56 

0.180 

0.041 

Trace. 

'frace. 

Trace. 

0 

‘0.18 

0.075 

■M'axitottm 

15. 26 

i 7. 90 

.456 

.362 

0. 40 

0.199 

2.70 

1.03 

.73 

. 283 

■Average.. 

9. 15 

■ '4.77 ' 

! ■ ■ .292 i 

■ 'wies' 

. 2^,; 

; . 

.944 

.436 

.409 

■ .153 
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On tke average tlie liiiinates contained 56 per cent of tbe nitrogen of 
t'lie soil, 51 per cent of the phosphoric acid, 37 per cent of tlie potash, 
and 46 per cent of the lime, Avhile'the hiimns constituted 52 per cent of 
the total hninates extracted. ■ 

The soil of the Red River Valley wheat lands, A. M, Ten Eyck 
{North Dahota Sta. BuL 36, pp, 346-358, figs, 2). — The soil of the station 
farm is fairly typical of these lands- ' It is described as a very fertile, 
deep, black loam, underlaid by a subsoil slightly finer in texture and 
lighter in color, often called a clay, bat which is more properly a 
compact, heavy loam.^’ 

Samples of the soil, taken at depths of 1 to 6, 6 to 12, 12 to 24, 24 to 
36, and 36 to 48 in., were subjected to mechanical analysis. The method 
of analy sis recoin in ended by the Division of Soils of this Department 
(E. S. II., 8, p. 481) was followed with this exception: ‘'Previous to the 
separation, instead of rubbing up the moistened sample in a mortar, or 
revolving it in a shaker for several hours, each 30 giii. was treated with 
100 cc. of distilled water, stirred occasionally, and allowed to stand for 36 
hoiirsf’^ The water capacity, weight per cubic foot, and water-soluble 
salts were also determined. ^^The water-soluble salts were determined 
from the filtrate obtained by placing 10 gm. of vsoil in 100 cc. of distilled 
water for 24 hours and then boiling the whole briskly for 10 minutesf' 

^‘Tlie soil of the station farm is sticky and heavy to handle when at 
all wet, and below the depths to which it is annually loosened by the 
plow it is generally coiiipact and often gummy. Spots of real gumbo 
are frequently met with.” xXnalysis showed, however, that the soil 
contains a large percentage of ])nre sand (about 61 per cent) and that 
the second 6 in., the gummy portion, is the coarsest in structure of any 
of the samiiles analyzed. The weight per cubic foot varied from 56.12 
lbs. in the surface foot to 99.44 lbs. in the fourth foot. 

Reclamation of bog land in Ayrshire, J. Ceaeic {Tram^ EigMcmd 
Soe, Seotkmd, 5. ser,, 11 {1899), pp. 150-161 ). — An account is given 
of the methods pursued and the results obtained on two bogs, reclaimed 
with, a view to their use in the growth of timothy hay. ^^^The land [in 
the first case] was of a benty nature, mixed with heather and draw moss 
growing on black peat moss, varying in depth from 18 in. to 5 ft., with 
a cold, 'blue clay subsoil.” Eeclamation of this, bog was commenced in 
1893. ' The first important operation was the draining which the author 
' describes as follows : 

, I , first , laid off the ,maiii drain, wtkh I almost invariably made in ' the , natural 
■watei course.' The ordiii,aiy field drains were laid o,ff 18 ft. apart/ at, right angles' to 
tlie main wherever this was practical; The main drain w^as' made' 3 in. deeper than 
the ordinary drains, to give a Ml to ,the water from, the, latter. , ' 

As' moss 'drams are distinctly different,' from,'„clay ones .1 ,'ctit the ,in,ain 40 the .Very' 
far side of the field from its o'utlet a,nd’ aUowed.it to remain ;ope,n.\'' I ,iiext, 'ent'th'©' 
farthest away ordinary drain— that is, the 'one at the top o'f 'the 'main— and always 
tiled -the drains from the top' down ward. 'This p,reV'entecl any' sludge from getting' 
into the tile and obviated any fear of choking, ' The depth of the drains was regn- 
Irted according to the depth of the moss. In this i,ii8tance they vary from 2 ft. $ in. 
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to $ ft. 6 in. I do not like them far into the clay — not more than 6 in. —as the ^^reatest 
Toliiine of water is usually found between the moss and clay. But where the moss 
was found to l>e over 3 ft. 6 in. in depth — which was the rule in this instance— I 
placed a beech wood sole under the tile to prevent it from sinking.^^ 

The soil was given a heavy dressing (60 cartloads per acre) of ashes 
and roadside parings and 5 tons of gas lime per acre. It was plowed 
in 1894 and seeded to oats, with a top-dressing of 4 cwt. of dissolved 
bone per acre. The crop was light, but the succeeding crop of tiiriiips^ 
fertilized with 20 cartloads of barnyard . manure^ 3 cwt. of superphos- 
phate, and I cwt. of ammonium sulphate xier acre, was good. Folio w- 
lowiiig the turnips, oats were again grown, with o cwt. of dissolved 
bone, with good results. The land was then seeded to grain and top- 
dressed in the fall with 10 tons of barnyard manure per acre. In tlie 
s'priiig 1 cwt. of nitrate of soda was applied as a top-dressing. A fair 
crop of hay was obtained. With the above rotation the first cost of 
reclamation was repaid. 

The second hog was deeper than the first but similar in other resx>ects. 
The method pursued was much the same as in the first experiment. 
The tiles were laid 3.4 ft. deep, but ‘^it is now becoming very evident 
that this depth is not sufficient for land so soft and spongy as this was. 
The laud has since become a great deal more consolidated, resulting in 
some places in a general subsidence of about IS in., and even more in 
some of the softest parts. This is gradually bringing the pipes very 
near to the surface and at some time in the near future they will require 
to be deepened if the land is to be kept under cultivation.” 

The rotation has been oats, potatoes, and mixed grasses containing 
timothy with which manures and fertilizers w^ere freely used, since, in 
the author’s opinion, the liberal use of manures and fertilizers is essen- 
tial to success in reclaiming such soil. The results while not so good 
as in the first experiment are considered very satisfactory. 

On the dissemination of ferments in the soil, P. P. Dbherain 
(Anw. Agron». 35 (1899)^ Wo. d, 289-293 ). — Vetch was grown in pots 
of 50 kg. capacity on vineyard soil which had borne no legiiininous 
plants for 24 years and on soil which had been cultivated in vetch the 
previous year. In each case one pot received no fertilizer and one 3 
gm. of superphosphate. In addition one x)ot containing soil on which 
vetch had not previously been grown received 400 gm. of manure. 

The results show that the soil which had not previously borne vetch 
gave the larger yield. Superphosphate did^not increase the yield to 
any very great extent, but the beneficial effect of the inaimre was very 
marked. 

Maz6 has suggested that the tubercle bacteria of leguminous plants 
are of two classes, those which act in calcareous soils and those which 
act in siliceous soils. The soils at (^rignou are calcareous, and the 
resnilts.reported above indicate that the organisms active in such soils 
are very generally disseminated there. This indicates the futility of 
applying Nitragin and Aliuit. Instead of adding more organisms it 
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wonlcl be better to. make tlie conditions more favorable to tliose already 
present. One of tlie means of accomplisMng this, suggested by the 
above ex|)erifiients, is to increase the humus content of the soil by the- 
addition of iiiaii lire. 

On the utilization by plants of the fertilizing constituents of 
soils, containing different amounts of sand, E, G-rosz {Filhlimfs 
Landw. Ztg.^ 48 {1899)^ No. 6’, pp. 291-297) —Fot experiments were made 
with barley grown in (1) soil containing 0.155 per cent of nitrogen, 0.14 
per cent of potash, 0.07 per cent of phosphoric acid, and 0.43 per cent 
,of lime, and (2) the' same soil mixed with -J, and f its weight of sand. 
Data for yields and composition (fertilizing constituents) of the crop 
from the difereiit pots are reported. .These show that the fertilizing 
constituents were more completely ntilized in the soils containing the 
larger proportion of sand than in those. coi4ai,iLing less sand but a 
larger arnoiiiit of plant food. 

Tile use of coloring matters in tracing the movement of waters in the soil, 
A. Trillat (BiiL Amoc. Chini. Sner. et DistUl.f 16 (1S99), No. lO^pp. 956-963). 

Tile phosphoric acid content of arable soil, MAiziiiEES (IJ3ngrai$i (1899), No. 
.^.^2}p,636, 637 ). — A discussion of the work of Pagnoul, Deh^rain, and others bearing 
OB the limits of the profitable use of phosphates. 

Examination of soils (Compt. Rend. Ami. Sta. Agr&n. Fhty, 1896^ pp. 89-96). — 
Mechanical and chemical analyses of the soil at diderent depths of the exi^erimental 
fields of the station are reported. 

Mote on the correspondence between the results of the chemical analysis of 
a soil and its productiveness, A.N. F'E^.kso'S (Ejyt. Amtralasian Assog. Adv. Soi.,7 
(1898), pp. 947-933, fig. 1). — This correspondence is worked out for four uniiianured 
plats on whicli sugar beets were grown. Making eertcain arbitrary alloA\uinc6S for 
(1) ih deficiency of phosphoric acid, (2) nitrogen, (3) the favorable inechanical effect 
of lime in the soil, and (4) the injurious effect of an excess of soluble salts, a curve 
“representing the total e.ffect of . the ■ constituents 'disclosed by the analysis'^ is 
obtained which agrees closely with the curve representing the actual productiveness. 

Hnmates and soil fertility, E. P. Ladd (Jour. Amor. Ckem. Soc., 20 {1898), No. 11, 
pp. 861-867), — A more complete account of this work is noted above under the title 
o,f soil studies (see p. 224)., 

Soil moisture and temperature (Compt. Rend. Ann. Sta. Agron. Ploty, 1896, .%7p. IM- 
HO). — Observations at different depths are recorded. 

.. Soil temperatures at JEiiga, 0. Sckw^.ed:er {Die Bodentemperatur hei Riga. ■ Riga, 
m9,pp.24). 


fertilizers. 


The home mixing of fertilizers, 0. B. Thobwe {Ohio Sta. Bui. 100, 
pp. 123-160, Jigs. 5).— This is a republieation in large part of an earlier 
bulletin on the same subject (B. S. E., 10, p. S32) to which is added the 
results of a continuation on corn and wheat of the comparative tests 
of home-mised and factory-mixed fertilizers, partially reported in the 
earlier bulletin, and the conclusions of other experiment stations and 
investigators who have studied the snlyect of home mixing. s 

In experiments in 1898 “ the various factory brands of fertilizers pro- 
.duced practically the same increase of corn as their duplicate home 
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mixtures . , but tbe wlaeat gave^ not simply an equals but a better 
return for tlie home mixture than for the factory brands’* 

Tlie fertilizer control for 189B, A. W. Blair {North Garolma Sta, 
BtiL 158^ ])p, 79-92 ). — The bulletin gives a list of the publications of 
the E'orth Carolina department of agriculture containing fertilizer 
analyses for 1898; notes on valuation ; exidaiiatioii of terms; and tabu- 
lated matter, iiicliidiBg a list of firms registering brands for sale in the 
State during 1898, the number of brands licensed in the State each 
year during the last 14 years, the brands credited to the several States, 
comparisons of the fertilizer trade in 9- States, average composition of 
three classes of fertilizers, and number of brands of each below guar- 
antee during 1897 and 1898, 

^‘Tbe number of brands registered for sale in Xortli Carolina during 1898 exceeded 
by 150 tbe registration for 1897, which was the highest up to that time, and also 
shows a greater increase than in any previous year. This rapid increase has been 
noticeable since 1890, when there was a change from the brand tax to the tonnage tax. 

'^'The consumption of commercial fertilizers has increased very rapidly each year, 
amounting to about 246,000 tons in 1898, valued at nearly $6,000,000, as against 
208,000 tons during 1897, valued at about $5,000,000. 

‘m'he larger part of the fertilizers now used in the State are mamifactured in 
North Carolina and Virginia. 

^'The a verage percentage comi>osition of commercial fertilizers for 1898 is slightly 
above that for 1897, with the exception of available phosphoric acid in complete 
fertilizers, and this falling off is probably due to an interpretation of the law which 
allows a fertilizer high in ammonia and potash to fall below 8 per cent in available 
phosphoric acid. 

^^One out of every four and one-fifth of the whole number of fertilizers analyzed 
fell below its guarantee in some ingredient, and one out of eighteen and one-half in 
valuation.*^ 

Value of sheep manure, W. A. Heney (Breeders^ Gas., S5 {1S9B), No. S, pp. BW, Sll). 

Modern views concerning the changes in and treatment of barnyard manure, 
J. Sebelien (iVorsZ; Landmandshladj 18 {1899), Xos. 10, pp. 116-119; 11, pp. 139-133). 

Methods of applying manure, C. F. Curtiss {Breeders- Gas., 35 {1899), No. 3,p. 36). 

Investigations on the use of 1 per cent suiphuric acid to check the fermenta- 
tion of urine, A. M. Leoxi (Sias. Sper. Ag}\ Ital., 31 {1S9S), No. 3, pp. 309-B21). 

Analysis of seaweedl, F. B. Guthrie {Agr. Gas. New South TFales, 10 {1899), No. 6, 
p. 538). — The fertilizing constituents in a sample of PhgUospora eoniosa are reported. 

On the fertilizing constituents of apples and pears, E. Hotter {Jahrh. Pom. 
Landes Vers. u. Sameti Control Sta., Gras, 5 {1897), pp. 33-34), — The average percent- 
ages of various ash constituents are rej>orted. 

Analyses of commercial fertilizers, H. B. McDonnell et al. {Maryland Agr. Cot. 
Q-tiart., 1899, No. S, pp. 51). — Tabulated analyses and valiiatioiis of '388 samples, of fer- 
tilizers examined during the period from August, 1898, to January, 1899, inclusive, 
and a list of fertilizers licensed for sale up, to February 1,1899,^ acco,]DQpaBied ' by 
explanatory notes on valuation, etc. 

■ Analyses of commercial fertilizers, B, W. Kilgore (Miseimippi Sta. JBul. 
pp. 7).— Analyses and, valuations of 37 fertilizers are reported. , ^ ' 

. Analyses of commercial fertilizers, B. W. Kilgore '’(J fla'wWppI M, 

pp. 33). — This bulletin reports analyses and valuations (.with guaranties) of M sam- 
ples of fertilizers and gives a list of brands of fertilizers registered for Sale, accom- 
panied by explanations of terms and notes on valnittion. 

I»hosphatic 565),— K 

general 'disons&ion nf 
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Motes and analyses of some Mew South Wales phosphatic minerals and 
pliospliatio deposits, J. C. H. Mingaye {Bpt. Anstmlasian AHsoc.Adv. ScL, 7 {1S9S), 
pp. Soo).—An.iilyRes of xiyromorpMte, apatite, marsupial excrement, pliospliatic 
deposits from caves, and coarse and line gem sand from gold fields (largely small 
zircons). 

On the occurrence of, phosphatic deposits in the Jenolan caves, Mew 
South Wales, J. C. H. MmoAYE (Upt. Australasian Assoc, Adv. SeL, 7 {189S), pp. 
327-331), — In the samples analyzed the x>hosj)horic acid varied from about 10 to 40 
per cent. The dejjosits are ]>rol)ahly limited. 

Artificial slag, MAizihRES {UEngraiSj 14 {1S99), No, 13, pj), 276-278). — Discusses 
the Wiborgh phosphate (E. S. E., 10, j). 32). 

The future of the potash ixidustry, Maizi^res {UEngrais, 14 {1899), No. 9, pp. 
204,205), 

The use of fertilizers in the spring, MAizihRES {UEngrais, 14 {1899), No, 13, pj), 
299-301). 

Lime and its uses in agriculture, A. P. Aitken {Trans. Highland and Agr. 8og. 
Scotland, 5, ser., 11 {1899), pp. 220-245).— treats in a popular way of the sources, 
Xiroperties, and agricultural uses of lime and of its chemical, physical, and biological 
effects in the soil. 

A summary of fertilizer experiments {UEngrais, 14 {1899), Nos. 21, pp. 495-498; 
23, pp. 512-540; 25, pp. 591-594, figs. 3). 

A test of plaster on ordinary clover, A. Damseaux {UEngrais, 14 {1899), No. 
13, p, 302). 

FIELD CROPS. 

Records of certain experiments conducted by collegiate cen- 
ters aided by the Board of Agriculture {Bd. Agr. [Londo7i]n Mpt 
Agr. Md. Great Britain^ 1897-98^ pp. 87-127). — The work here reported 
comprises fertilizer and rotation experiments carried on for different 
lengths of time at various agricultural institutions in Great Britain. 
Fertilizer tests were made with cereal, root, and hay crops and with 
grasses in permanent meadows and pastures. The results are given in 
tables and 

Oulture and fertilizer experiments with hops in 1897 showed that an 
application of 10 cwt. of mixed superphosphate and ground Carolina 
phosphate gave the best results. The amount of soft resins in the 
hops increased with each increase in the application of phosphates. 
Potash as a fertilizer decreased the crop and reduced its quality. 
Applications of lime gave an increase in yield of 14 per cent. The 
East Kent system of training the hop vines gave the best crop as com- 
pared with 5 other systems. Different methods of cultivation had 
practically no effect on the yield, but deep cultivation at the end of the 
season gave a low percentage of soft , resins. Temperatures of hop 
drying are shown in diagrams. It is concluded that in general tlie 
results indicate that the percentage of soft resins is increased by appli- 
cations of phosphatic fertilizers and diminished by applications of 
potash and late nitrogenous dressings. 

Alfalfa, Spanish peanuts, unknown cowpea, and velvet beans, 
'W. 0. Studbs {Lotmima Stas. BuL 55, 2. ser., pp. 107-128).— This buile- 



FIELD CROPS. 


231 


tin reports tlie results of field and laboratory investigations on tlie 
legumes enumerated in the title, and gives a brief description including 
cultural notes of each crop. The report of the experiments is prefaced 
with a discussion of the use and value of leguminous crops in coiiiiec* 
tioii with farming in the South. The following table gives the compo- 
sition of alfalfa grown at Calhoun, Louisiana: 


Composition of tUffereni cuttings of alfalfa based on the air-dried substance 



Mois- 

ture. 

Fro- 

tein. 

j 

Ether ! 
extract.! 

Xitro- 

gen- 

free 

extract. 

i ! 

Crude . , 1 

fiber. 1 

i j 

Fertilizing constitiients. 

i 

Xitro- \ 
gen. i 

1 

Plios- 

1 pliorie Potash, 
acid. 


Per ct. 

Percf. 1 

Perct. 

Per ct. 

Per ct. I Per ci. 

Per et. \ 

1 1 — - 

Per ct. i Per et. 

First cutting?, May 9 

9.73 

14.75 

2. 65 

40. 24 

24. 25 ! 8. 38 

2.36 1 

0. 61 : 2. 49 

Seeoud ciittm",fTune 8 

10.04 

18.06 

2. 40 

37. 87 

24.00 i 7.63 

2.89-i 

.68 i 2.57 

Third ciittiug, July 1 

11. 73 

19.46^ 

,2. 20 

33. 01 

24.85 i 8.75 

3.11 I 

. 72 ' 3. 42 

Fourth cutting, Aug. 1 

13. 45 

15. 46 

2.11 

35. 69 

25.60 ’ 7.79 

i 2. 47 ! 

.65 ! 2.91 


The comparative merits of Spanish peanuts, unknown cowpea, and 
velvet beans for fertilizer or forage purposes were studied. When the 
analyses were made the peanuts were matured, while the cowpeas and 
velvet beaus contained but a few rudimentary podvS. The yields and 
fertilizing ingredients are given in the following tables: 


Compamtive yield per acre of Spanish peamtis, tinhmion cotvpea, and velvet beans. 


Parts of plant. 

Green. 

Air dry. , , |, Dry matter. 

Span- j XJn- 
3sh j knowTi 
pea- : cow- 
nut. i pea. 

Velvet 

bean. 

Span- ; Tin- i ... 1 .Span- 

ish Miinown , Veh^et i ish 
pea- 1 cow- i bean. | pea- 
nut. : pea. j i nut. 

Un- 

known 

cow- 

pea. 

Velvet 

bean. 

Amines and leaves 

Lbs. ; Lbs. 
9,066 ! 15,261 
708 ' 2, 030 
478 I 1, 757 
5,254 = 

Lbs. 
18, 736 
4, 183 
965 

Lbs. ■ Lbs. I Lbs. 1 Lbs. 

2. 658 3, 665 1 4, 113 i 2, 435 

j 559 1,881 3,382 | 500 

! 190 421 ! 173 1 170 

1 3,673 1 1 3,480 

Lbs. 

3 242 
1. G83 ' 
i 378 

Lbs. 

3. 720 
' 2, 985 

151 



Fallen leaves .............. 

Hoots 

Frn it. 




^ ^ i i 




Fertilizing ingredients per acre in the total air-dried crap of Spanish peanuts^ imknourn 

coiipeas, and velvet beans. 


Spanish i>eaiiuts. 


Unknown co^vpea. 


Velvet beans. 



Nitrogen. 

o 

1 . 

A'S 

I" 

ft 

J 

OD 

o 

.p^ 

1 

3 

Nitrogen. 

Phosphoric 

acid. 

zi 

O 

g. 

6 

o 

.1, 

«! 

© 

O' 

.§ 

Vines and 

■ 

Lbs. 

Lbs. 

> Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. , 

Lbs. 

Lbs. 

Lbs. 

Ms. 

Ms. 

leaves 

33. 75 

6.11 

60.60 

48. 64 

67.80 

18.32 

98.58 

23. 45 

, 93.36 

1 19.74 

143, 13 

' 61. 6i 

Ifallen leaves. 

6.48 

.84 

5. 20 

18.78 

36. 11 

5.64 

15. 04 

64. 33 

' 58.17 

15.89 

. n. 14 , 

112,# 

Roots 

2.24 

.44 

3.11 

; 1.80 

4.59 

1.38 

9. 21 

■2.65 

J 2,#,, 

[ . .65 ] 


1.85 

t. 

150 22 

28. 28 

; 23. 87 ■ 

5.14 

















I.-— 


'.Total..' 

192. 69 

35. 67 

: 92.78 

j 74.36 

108.50 

25.34 

122. 83 j 

* #.43 j 


34^' j 

m75 1 
1 

'm# 
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per acre of lint and seed witli the application of tlie diliereiit iiiaiiiires 


was as follows : 

2,714 lbs. per acre of manure from cows fed on cottou-seed meal 

and bulls $10.88 

145 lbs. of cotton-seed meal and 580 lbs. of cotton-seed bulls per 

acre 

2,960 lbs. per acre of maiiiire from mule stables 5. 93 

5,428 lbs. per acre of manure from cow barns 6. 23 

1,320 lbs. compost per acre 14. 81 

2,640 lbs. compost per acre , 22. 74 


WReii acid pliospliate was used at the rate of 192 lbs. per acre in 
addition to the luaniire from mule stables and at the rate of 292 lbs. 
per acre with the other applications, the value of the increase over no 


fertilizer was as follows : 

Manure from cows eating meal and Imlls $12. 36 

Cotton-seed meal and hulls .* 10. 94 

Manure from mule staldes 10. 12 

Manure from cow barn - 1*1 65 


Legnminous plants and the fertilizers which they require {.U3n- 
graiSj M [1899)^ Nos. 6‘,pp. 134-136^ Jigs. 3; S,])})- 182-185, figs. 4.^ lOjpp- 
232-234).— K brief history of the experiments with leguminous plants 
is given, and the results of various investigations on this subject are 
summarized. It is concluded that leguminous plants remove from the 
soil of meadows large quantities of nitrogen, phosphoric acid, potash, 
and lime, but that it is unnecessary to apfily nitrogenous fertilizers. 
In the experiments referred to barnyard manure applied directly did 
not produce as good results as commercial fertilizers, and hence it is 
recommended that barnyard manure he applied to other crops in the 
rotation. For soils of medium fertility an applicatioa of 300 to 400 kg, 
of superphosphate or Thomas slag and 150 to 200 kg. of muriate of 
potash per hectare is recommended. 

On soils rich in potash it is recommended to replace a portion of the 
• potash fertilizer by gypsum or carbonate of lime. 

Experiments with oats, J. F. Hickman (0/w> 8Ui. Btil 101, jpp. 
161-179, 181-183 ).— experiments comprise variety, seed, and 
culture tests. During the seasons of 1896, 1897, and 1898, 66 varieties 
of oats were tested. These varieties are classified into 4 groups: Wel- 
come, Seizure, Wideawake, and a division known as the Mixed group. 
The Welcome group includes varieties having an open panicle, coarse 
but usually weak straw, and short, plump grain; the Seizure group 
comprises those varieties in which the head is more or less one sided and 
which are usually known as side oats; and the Wideawake group, those 
varieties wliicli have a general resemblance to'' the Welcome^ class but 
have a longer, more pointed, and usually lighter berry and a stronger 
straw. Under the remaining group the author classifies a number of 
black and mixed groups similar to the Welcome group but usually 
lighter. 
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The average yield per acre for 3 years of the Welcome, Seizure, aad 
Wideawake groups, iiieluding duplicate plats, was o4«33, 52.33, and 
50.99 bii., respectively. The highest average yields for 6 years were 
produced by the following varieties in the 3 named groups: In the 
Welcome group, Lincoln, Improved American, Clydesdale, White 
Belgian, and Kernel; in the Seizure group. Early Swedish, White 
Swiss, Wilson Prolific, Egyptian, and Japan; and in the Wideawake 
group, Banner, White California, xUabama, and Kansas Hybrid. 

Early Archangel and Hargett White have given the highest average 
weight per bushel.. Early varieties are regarded as usually having 
weaker straw and being less productive than late maturing sorts. The 
latest varieties, however, were found not to yield c^uite as well as those 
ripening at the intermediate period. 

Eolling the ground before seeding gave results apparently better 
than rolling after seeding. Covering the seed about 1 in. deep was 
found preferable to deeper covering. Preparing the seed bed by plow- 
ing gave better results than simply stirring the surface; while culti- 
vating the seed in, without any preparation of the soil, gave poorer 
results than either of the other methods. 

Mixing several varieties of oats for seed was not .found profitable. 
The selection of heavy seed did not increase the yield of grain but gave 
better yields of grain and straw than light seed under the same con- 
ditions. The results of 2 years’ experiments indicate that new seed 
gives better yields of grain and straw than seed one year old. 

Third potato report, E. W. Bane (JVeti? Hampshire 8ta, BuL 68^ 
fp» 39-7Sj Jigs. 8, map 1 ). — This bulletin is a report of variety tests of 
potatoes carried on at the station and on different farms tliroughoiit the 
State. Individual reports are given for the cooperative tests. Pre- 
vious reports in this series have been noted (E. S. E., 9, p. 45; 10, p. 
432). This season 104 varieties were tested, 80 of these having been 
described in former reports. In this bulletin descriptions are given of 
varieties not previously described. The following varieties, mentioned 
in the order of their productiveness, have given the largest average 
yield for the years 1896-1898: Eeeve Eose, White Beauty, Vaughan, 
Eed American Wonder, Late Puritan, Sir William, Seneca Beauty, 
Harvest Queen, Sir Walter Ealeigh, Eillbasket, Woodhiiii Seedling, 
Dewdrop Rose, Breck Ohauce, Prolific Rose, Orphan, White Bose, and 
Wilson First Choice. Of these varieties White Beauty, Eed American 
Wonder, Breck Chance, and Pi'olific Rose have been grown for one 
season only. , ' 

Commercial fertilizers for potatoes, II, W*. H. Jordan '{New' Yorh, 
State Sta. BuL 154^ px). 335-345).— The work here reported is in con- 
tinuation of previous experiments (E. S. E., 10, p. 431), and on a similar 
plan. In 1898 the application of 1,500 lbs, of fertilizer per acre gave the 
best financial results. The Long Island /.formula 'Increased the yield 
'6.3 bu. per. acre over the formula based on the composition of the potato. 
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Tlie new tests' were made on 64 eighth-acre plats on 4 different farms^ 
The object of this work was. to ascertain the, effect of the amount of pot- 
ash furnished in either the potato^^ or the Long Island formula as 
co,mpared with | as much, | as much, or no potash at all Variations 
of the amount of potash showed no influence. 

Sugar-beet experimeiits during 1898, A. J. MoClatchie and 
E. H. Forbes Stcu BuL SO^pjh During this season 

the work was conducted as previously outlined (B. S. E., 9, p, 833). The 
results are reported from summer-sown and winter-sown plats. The 
temperature record for 1898 is given in a table, and the field work of 
the season is discussed. The soil of each plat and the methods of cul- 
tivation are described. Analyses of the water and limestone supplies 
of Arizona are reported In connection with a consideration of factory 
requirements. The average results of 10 plats varying from ^ to | 
acre in size, and located on 10 different farms near Phenix, showed a 
yield of 12.85 tons, of beets per acre, a sugar content of 13.8 per cent, 
a purity coefficient of 78.53, and a yield of 2,438 lbs. of sugar per acre-. 
It is concluded that early planting is Cvssential and that the best time 
for planting is from January 1 to February 15. 

The sugar beet in Indiana in 1898, H. A. Huston, and A. H. 
Bryan {Indiana Sta. Bui 75^ pp. 20^ Jig. 1). — Previous work in this 
line has been reported in a former bulletin (E. S, E,, 10, p. 143). The 
present bulletin gives a statement of the results obtained in 1898 and a 
discussion of the climatic conditions for the season. An unfavorable 
combination of weather conditions interfered with the experiments, and 
the results are considered unsatisfactory to some extent. The general 
conditions of the season favored .a high yield with alow sugar content. 
Beets of good quality, however, were produced in many parts of the 
State. The results varied considerably and no averages are given, 
j ..Sugar beets, J. T. Willard' and .E. W. .Clothier {Kansas Sta. 
BuL' 83, pp. Id).- — This bulletin is a report on the cooperative culture 
experiments vith sugar beets iu 1898. Similar work has been previ- 
ously reported (E. S. E., 10, p. 346). Directions are given for the culture 
of sugar beets, and the results of analyses are tabulated. Experiments 
for the coming season are outlined. The results for the season show 
an average sugar content in the juice of 11.56 per cent and a coefficient 
of purity of 77.8 per cent. The average weight of the beets in the 
samples was 1.45 lbs. The average yield was estimated at about 16 
tons per acre. Considering only those plats which were J or J acre in 
size, the sugar content was 12.7 percent and the purity 83. The author 
concludes from his observations that the seed should be planted before 
May 1, in rows 16 to 21 in. apart and iu soil snch that the roots can be 
kept from growing above the ground to any extent. 

The sugar beet, H. W. Waters (Missown Sta. Bul.4f),pp. 20-3S).— 
Cooperative tests in the culture of sugar beets were carried on iu 1898 
as iu previous years (E. S. E., 9, p. 944). This buEetin reports the 
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results obtained in 1808 , reviews previous experiments in tliis line, and 
describes tli© weather conditions for the season* From 60 out of 114 
counties in the State 150 samples of beets were obtained for analysis* 
The average weight of the beets iu the samples was 24 oz. r.the aver- 
age per cent of sugar in the juice, 8.73 j and the average coefficient ot 
purity, 72.52. Only 5 samples contained 12 per cent of sugar in the 
beet. The percentage of sugar in the juice ranged from 3.72 in a 
sample from Montgomery Goiiiity to 14.58 in a sample from Atchison 
County. 

Sugar-beet iiwestigations for 1898, J. L, Stoxe et ai.. {N'ew Yorli 
Cornell 8ta. BuL 166^ pp. 417-467 j 3, figs, 2 ). — This bulletin reports 
observations and conclusions based upon a study of field conditions in 
growing sugar beets, results obtained iu sugar-beet culture at the sta- 
tion, and results of analyses of beets- grown in various parts of the 
State. A comparison of the weather conditions of 1807 and 1898 shows 
that the season of 1898 was not favorable to the best results in sugar- 
beet culture. Previous experiments along this line have been reported 
in a former bulletin (E. S. R., 10, p. 143), 

The observations made in the cooperative tests with sugar beets 
during this season, show that the heavier soils were more favorable 
than the lighter soils, and that the more fertility and tillage a crop 
requires the better it is suited to prepare the land for a crop of beets. 
The reported yields average 12.98 tons per acre. An average of 14 tons 
of trimmed beets per acre was obtained by 152 farmers who had grown 
252 acres of beets for sugar manufacture. The average cost of grow- 
ing an acre of beets as estimated by 45 firrmers is $38.15, and tlie aver- 
age cost per ton, based on 43 estimates, is $3.25. The results of a num- 
ber of cooperative fertilizer experiments show that, while in some 
instances the fertilizers applied were very effective, the average increase 
in yield was not so marked. The quality of the beets was not percep- 
tibly affected by the application of fertilizers. 

The work at the station comprised distance, tillage, thinning, sub- 
soiling, and fertilizer experiments, and variety tests. Beets planted in 
rows 20 in. apart yielded 2 tons per acre.more than beets grown in rows 
24 iu. apart. In the tillage tests cultivating 5 times gave a better yield 
than cultivating either 4 or 0 times. Beets planted May 11 were thin- 
ned June, 3, 10, and 17, and yielded 22.3, 23, and 28 tons per acre, 
respectively, for the different dates of thinning. It is concluded that 
when conditions are favorable considerable .range may be taken as to 
time of thinning. Siibsoiling immediately before planting increased 
tbe yield at tberate of 2.9 tons per acre. The authors recommend that 
when subsoiling is done during the season of planting it be done early 
enough to give ample time for the restoration of capillarity before the 
dry weather of summer. 

' , ; Among 9 varieties Klein wanzlebener gave the largest yield per acre 
and Pitzschke Elite the highegt.'pereentagh, of .sugar ■ in the juice. The 
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resiilts of tertilizer ex|u^,iimeiit indicate that nitrate of soda applied 
alone is conducive to tlie ^Towtli of large beets of poor quality. 

Tlie avera,,ge results of the analyses of 496. samples of sugar beets 
grown ill 1898 show the following percentages: Solids in the Juice, 
18;3(); sugar ill the juice, 15.29; sugar in the beet, 14.53; and purity, 
83.60. 

Sugar-beet investigations in 1B9B, L. L. Van Slyice (Neto York 
Sfute -StcL pju 5'47-5Y5b.~-This bolletiu reports the results, of 

experiments with sugar beets undertaken by the station in cooperation 
with 17 farmers in 10 different counties. Previous work in this line has 
been reported in a former bulletin (E. S. E., 10, p. 145). The results of the 
coopcirative culture experiments for the. season are given in the follow- 
ing table: 

Itesults of ctiUure expenmeids with stffiar heels. 



i i 

Yield per; Sugar in i 

Weiglit 
of beets. 

Cost of growing 
beets. 

Value of 
crop per 
acre. 


Per acre. Per ton.. 

Minimum 

Maximum. - ! 

Average 

Founds, Per cent. ' Percent . ! 
8,670 10.1 : 72.5 i 

58,090 i 18.5 87.3 1 

26,720 35.5 82.3 i 

Ounce 
5.0 
27. 0 
15.7 

' 

$33.34 ' 
108.86 1 

59. 87 ; 

$2. 60 
10. 00 
4. 50 

.$18. 42 
95.86 
63.46 


In connection with these cooperative tests, fertilizer experiments were 
carried on to test the effect of fertilizers on the yield, quality, and cost 
of sugar beets. The fertilizer consisted of 1,000 lbs. acid imck, 350 lbs. 
sulphate of potash, 450 lbs. dried blood, and 200 lbs. nitrate of soda, 
and was applied at the rates of 500 and 750 lbs. x>er acre. The smaller 
application gave an average increase in yield of 3,874 lbs. i)er acre and 
the larger application an increaseof 5,2641bs. The use of 500 lbs. did 
not afffect the sugar content and proved most economical. The heavier 
application caused an average decrease of 0.5 |)er cent in sugar content. 
The use of fertilizers had little effect upon the purity. 

The 343 samples obtained from 33 counties and analyzed at the sta- 
tion gave an average percentage of 14.2 of sugar in the beet with a 
purity of 85. 

Some special investigations were made at the station and also at a 
farm near Fayetteville to study the effect of different amounts' of com- 
mercial fertilizers and the use of ^"20 tons of stable manure per acre. 
The' influence 'of growing beets at different distances in the row was 
also investigated. . The fertilizer mixture employed consisted of 200' lbs. 
nitrate of soda. 200 lbs. dried blood, 450 lbs. acid 'rock,, and 150 lbs. sul- 
phate of potash. The use, of 590,, 1,000, and 1,500 lbs. of this mixture, per 
acre increased the yield, while 2,0(H') lbs. gave a smaller yield than apply- 
ing 1,000 lbs. The sugar content was reduced , I i^er „cent by the iise of 
each of tiie 3 smaller a|')plieations .as compared with beets gro,wn .without 
fertilizer's.' 'The 'sioallest application, gave the largest profit, 'and when' 
1,500 lbs. OF inore were used there was a loss. The results further show 
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tliat tlie size of tlie beets was increased and tlie purity siiglitly 
decreased. 

The use of stable manure gave an average increase in yield of 8,720 
lbs. per acre and of 1.5 and 1.6 per cent in sugar content and purity, 
respectively. The beets were decreased an average of 2.75 oz. in 
weight. 

The results of growing beets at different distances in the row show 
that there Avas an increase in yield, purity, and size of beets as the dis- 
tance increased from 6 to 10 in. The variation in the percentage of 
sugar was very small. 

Among a number of varieties of sugar beets investigated Pitzschke 
Elite gave the best returns, yielding at the rate of 43,736 lbs, per acre, 
with a sugar content of 14.2 per cent in the beet and a purity of 84.1. 
Yilmorin French Yery Eich produced the richest beets, the percentage 
of sugar in the beet being 14.7 and the purity 84.6. Kleinwaiizlebener 
beets from seed'grown in ¥ew York contained 12.7 per cent of sugar, 
with a purity coefficient of 8L.9. 

Sugar-beet investigations in 1898, J. H, Stewart and B. H. 
Hite ( West Virginia Sta, BtiL oo^pp, 79->-93 ). — This bulletin reports the 
results of cooperative culture exx)erimeuts with sugar beets in differ- 
ent sections of the State. The results of analyses of 125 samples are 
tabulated and poxmlar directions for the culture of the crop are given. 
The aA^erage sugar content of the juice in the samples from different 
counties varied from 7.39 to 17.35 per cent and the purity from 57.4 to 
82.2 per cent. 

Experiments with commercial fertilizers were made at the station on 
a series of 9 plats. The results showed considerable variations. Mtrate 
of soda decreased the sugar content and lime decreased both the sugar 
content and the purity. The average analyses of 238 samples grown 
within the State show a sugar content of 13.4 per cent and a purity 
coefficient of 76.7 i)er cent. 

Report of the agricultuiist and horticulturist, A. J- McClatchik (Arizona Sta, 
Bpt. lS9S, pj}. lS:2-lS9j 2)1 1). --This is a i^eport on the work of the agricultural and 
horticultural department of the station. The cooperative work Avith sugar beets 
and the exi)eriments with date palms, wheat, cowpeas, and melons at the Fhenis 
Substation are Iniefly discussed. 

Field experiments at G-hent, Belgium, P. de Caeuaa'e (Expose Cult Exper. Jard. 
Gand, 1896-97^ pp. 75, plan .1). — This publication is the annual report on experiments 
in progress at the experiment garden of the Province of East Flanders. Fertilizer, 
culture, andA^ariety tests with rye, wheat, barley, oats, maize, peas, flax, sugar beets, 
tornijis, potatoes, and grasses are reported. Gomfrey and sachalin© were grown 
experimentally and fertilizer tests were made upon natural meadows. Daily mete- 
orological observations for the year beginning October 1, 1897, are tabulated. Simi- 
lar work has been previously reported (E. S. R., 9, p. 349). 

It Avas found that injuries to rye due to fertilizing with nitrate of soda were over- 
come as the crop reached maturity, provided the injury was not too marked. The 
injury was noticed to affect the yield of straw more than the yield of grain. 

Fifth annual report on field experiments, 1898, D. A, Gilchrist {Jour. Beading 
€&l., England, Slip.. 6, pp.SOj.'-JThm-m a report' on the work for the season of 1898 in 
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Berksliirt:', Dorset, HampsliiTe, and Oxfordshire, England. The Held experiments 
consisted iiiainly of fertilizer tests oa most of the principal fariu crops, iiu.*hi«liiig 
grasses in meadows and pastures, wlieat, root crops, potatoes, saiiiloin, anil liu'erii* 
The effects of manures tliroughont entire rotations were studied. Suggestions ior 
the manuring of various crops and notes on different fertilizing substances are giA^'eti. 
The results o'ljtaiued by ea<?li experinieuter are reported separately l:)ut no genem.1 
conclusions, are drawn. 

Alfalfa by irrigation, J. Siiomaker (Jmer. Fanner 6 (ISW), No. i, pp. 
jigs. A popular article on the subject. 

Arrowroot, A. J. Boyd {OneenHland Agr. 4 (lS99)j A'o. 5, pp. SS5-oS9j pd: j ). — 

An article on the culture of arrowroot and the process of obtaining its starch. 

The importance of the selection of varieties and of the condition of the crop 
at liaiwesting time in the production of barley for brewing piirpose.s, H. Falk> 
EXBEEG (fjenthi. Apr. Chem., 2S (1899), Fo. 4, pp. 264~'367).~A\\ abstract of a. lecture 
on this subject by T. Reniy, 

Report on tests of smooth brome grass (Bromus iiiermis), T, L. Lyon [NAmislca 
Sta. Bill. 37,. pp. Cooperative experiments with smooth T>rome grass were 

made by 33 parties in different parts of the State. Brief reports of 29 trials 'are 
given. Of thesey 13 rvere favorable, 10 imfavorahle, and 6 doubtful. No eonedusions 
are drawn. 

The cultivation of broom com, I). Jones ( ijueensland Agr. Jour., 4{1899), Ko. G, pp. 

suggestions on the culture of broom corn in Queensland, A 
number of varieties are described. 

Buckwheat, H. A. Tkudiz^t (Qiumsland Agr. Jour., 4 (1899), iYo. 3^ pp. 3^7-^331, 
fig, 1), — A popular article on the culture and uses of buckwheat and its distrilmtion. 

Canaigre, R. H. .Poiibes (Arizona Sta, Bpt. 1898, pp. 174-178, fig. i}.— Culture 
experiments witli canaigre to test the effect of different sorts of seed roots, depths 
of plantingj soils, fertilizers, and dates of harvesting on yield were made during the 
season. Tire results, taken as a whole, were contradictory ; but data taken from 
what are considered the more reliable portions of the held show that old roots gave 
better yield than iiew roots, that small. new roots were more productive than large 
new roots, that the yield from the second year harvest was nearly double that troni 
the first year harvest, aiul that the best yield in the field was produced on the plgrt 
receiving the nitrate of soda. 

Manual of coffee culture, M. S. Bertoni' (R er. Agr. Gien. Apl.f Paraguay,.! 
(1897), Mo 8. Ifpp. 1-97; 2, pp. 49-74; 4, jyp. 145-139; 6, pp. 241-255 ). — This article 
treats in a popular way of coffee culture in Paraguay. 

Hybrici' coffee {PlmiUug Opinmi, 4 {1899), Xo. 28, p.439).—A note on the advan- 
tage of hybridizing coffee and the di-fficiilties in the way .of such work. 

Experiments with corn and cotton, H. Benton (xilabama Canehrake Sta. Mpt. 
189B, pp. 12-15).— 'Among i varieties of cor.n Wclborn Conscience was the most 
prolific. Tests of deep and shallow cultivation for corn and cotton did not give con- 
clusive results in 1897 and 1898. Among 6 varieties of cotton Truitt gave the best 
returns. Cultivating cotton weekly gave, better results than cultivating once every 
2 weeks. A partial report" on an experiment with iegiiininous.crops is given, but no 
conclusions are' drawn. 

Report of the retting of flax by the Doiimer-De Swarte, process, E, Dixon 
(BuL [Min. Agr. France] 18(1899), Xo. 2 , 2 }p. 292-29 G).^Mb report gives a description 
of the method and the necessary apparatus for this system of^ retti'ng and points out 
its advaiitag’es. A comparison was madodf 'll ax retted, by this- process and &x .retted 
in the Lys. The Lys retted fiax was inferior in finenessy strength, ^and' color of fiber: 
,,,Oiithe growth aiidluture'.of'flax culture .and .the ' flax inausti^'''in''Swedf^^^^ 
Or. SELLEKaHEN (E. Bmdt AJcad. Emdl.ySS (1899), A’t}.l,,pp. 22-3$}.^ ■" 

Ginseng {Ihd. Bot. Dept. Jamaica, 6 (1899), 'No. G, pp. c?7-,59). —Popular notes on the 
culture, distribution, and market value of ginseng. ys 
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Experiments witli grasses for lawn, pasture, or iiay, H. M. Sessions { Proe . 
Colfim-hus Ifort. Soc.^ IS (IS9S),p}). :24~S7). — Notes are given of two series of experi- 
nieuts 'with ahoiit a doxen species of grasses and clovers, testing tiieir relative vcloe 
for the above i;>urposes. The lirst series was conducted at Atlanta, Georgia, and 
tlie second at Tougaloo, Mississippi. Thediiferent grasses are grouped, showing their 
value for lawns, hay, etc. 

On the practical valuation of oats, N. H. Nilssox {TidHl'r. Landtman, 20 {ISW)^ 
A"o. ,9, pj>. 145-15-2). 

Experiments in acclimatizing winter oats, Schacht (Dent. Landic. Presse, 26 
(iA9-9), Ao. 45, pj). 515,516). — An article containing suggestions on the methods of 
conducting experiments in acclimatizing winter oats. 

Irish potato -culture, A. B. McKay (Mississippi Sta. Bui. 54, pp. S). — Popular 
directions are given for the culture of spring and fall crojis of potatoes. The topics 
discussed are soil, drainage, plowing, siihsoiling, fertilizers and their application, 
time and method of planting, cultiYation, harvesting, and storing during summer. 
Early Hose, Peerless, Red Triumph, and Beauty of Hehron are considered desirable 
varieties tor Mississippi. 

The potato, AV. Soutter (Queensland Afjr. Jour., 4 {1899), No. 5, pp. oS2, SStj). — A 
brief article on potato culture, with several refei'euces to its history. 

Profitable potato fertilizing, II, F. H. Hall and AAb H Jordan (Metv Torlc State 
Sta. Bui. 154, popular ed., pp. 4). — A brief popular review of Bulletin 154 of the sta- 
tion (see p, 235) on commercial fertilizers for potatoes. 

Fertilizer experiments with cereals and potatoes at Lulea chemical plant- 
physiological station, 189 (Meddel, K, Landtbr. Stpr., 1898, Ko. 6, pp. SSO-SiS). 

Root crops (Queensland Agv. Jour., 4 (1899), No. 6, pp. 417, 418). — Popular notes 
on the culture of carrots, parsnips, tiiinips, and beets. 

Sugar-beet experiments, H. Benton (Jlahama Canebralce Sf a. lipt. 1898, p. 9). — 
^^ The analysis of the large beets showed only S.7 per cent of cane sugar, while the 
smaller beets contained 5.1 per cent sugar 

Sugar-beet success for the season, P. H. Hall and L. L. Van Slyke (New Yorh 
State Sta. Bui. 155, popular ed., pp. S). — This is a brief popular review^ of Bulletin 
155 of the station (^ee p. 238). 

Sugar-beet experiments, E. F. Ladd (North Daloia Sta. Bui. So, pp. S25~S27). — A 
brief account is given of the sugar-beet work carried on by the station during differ- 
ent seasons. In 1898 the analysis of 15 samples grown in the State show^ed an aver- 
age of 14.38 per cent of .sugar in the juice and a purity of 79.4. 

Experiments in the growth of sugar-beet root in G-reat Britain (Jour. Bd. Apr. 
IBondon], 0, Ni. 1, pp. 45-55), — This article discus.ses sugar-beet culture in Great 
Britain in 1898 and gives tabulated statements of cooyjerative experiments carried on 
<luriug the season. The average re.sults of samples analyzed show a sugar content 
of 15,65 i>er cent in the juice, with a purity of 85.19. 

The present statu.s of the knowledge of fertilizing for sugar cane in Java, 
J. 1). Kobits (Orgaan Ver. Oudleer. Eljlcs, Landhouw school, 11 (1899), No. 132, pp. Ill- 
115). —A. paper on the subject reviewing the experimental w/ork in this line. 

The Florida velvet bean, E. F. Ladd (N'orih Dakota. Sta, Bui. 35, pp. 829,330). — 
A culture test wTtli the Florida velvet bean and an analysis of the plant are 
reported. The plants grew about 18 in. high and were in bloom at the time of the 
lirst frost in early autumn. Peas grown under like conditions with the velvet beans 
contained 3i6 per cent of nitrogen in the aii*-dry substance, while the beans con- 
tained 2.57. The aiitlior does not consider velvet beans \^ai liable for North Dakota. 

Wheat culture, M. S. Bertoni (i?er. Agr'. Ckii. Aph, Paragnav, 1 (1899), No. 4-5, 
jjp. 229-2S8).-r-K report on variety tests with wheat at Assuncion, Paraguay. 

"On,. the origin and descent of the. different kinds of wheat, N. Wille 
(TidsB'kr. Nor ske Landbr., 6 (1899), No, S,pp, lS(Nl$f), 
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Notes oa the milling qualities of the varieties of wheat most oommonly 
grown in New Sontli Wales, P. B. Guthkie (Agr. Gaz. jS^ew South Wales ^ 10 
{1899)^ M, 6, |)j). 518-585). 

Catch cropping in Scotland, R. P. Weight (Trans. Bighland and Agr. Soc. Scot- 
Imnd^ 5, ser., 11 (1899)^ jip. 1-S9). — ^This article describes the methods and practical 
advantages of growing catch crops. Directions are given for growing the following 
crops as catch crops : Italian rye grass, rye, barley, vetches, clovers, rape, mnstard, 
kale, cabbage, and white turnips. 

Bsrperlments in acclimatizing foreign plants in Paraguay and Argentina, 
M. S. Bertoni {liev. Agr. den. ApL, Paraguay, 1 (1899), No. 4-5, pp. 824-889). — The 
experiments are described and the results thus far obtained are noted. 

New plants for Paraguay, J. Keiese (Rev. Agr. Cien, Apl,, Paraguaxj, 1 (1899)^ No. 
9-10, pp. 414-488). — The article considers species of Sesamum, Eiciims, Rhus, CsesaB 
pinia, Manihot, Aleurites, Stillingia, and Bassia. 

Plants from dry regions and their culture in Paraguay, J. Kriese (Rev. Agr. 
Cien. Apl., Paraguay,! (1899), No. 8, pp. 364-370). — A popular article on the adapta- 
tion of certain plants growing in dry regions to the conditions existing in Paraguay. 

Haymaking, P. WagjvTER (Braunschw. Landto. Ztg., 67 (1899), No. 85, pp. 116-119; 
Zischr. Zandto. Ver. Hessen, 1S99, No. 85, pp. S18-S80). — A popular article calling atten- 
tion to the results that should he obtained in making hay. Methods of haymaking 
are discussed. 

HORTICULTIJEE. 

Plants starved by excessive feeding, E. Coubtois {Bui. Ohambre 
Sffiidicale Eort. Maratehers Amiens, 1898, Dec.; Rev. Hort., 77 (1899), 
Vo. 8, pp. 182, 183; Garden, 55(1899), No. 1432, p. 284).— A statement of 
the principles of osmosis as exhibited in the living plant cell, and an 
exposition of their economic application in fertilizing plants with liquid 
manures. In order that the endosmotic current maybe the stronger 
and more rapid the liquid absorbed by the roots inust be less dense 
than the cell sap. Since cell sap contains about 4 gm. of soluble mat- 
ter to the liter, a liquid fertilizer must contain less than that propor- 
tion. In practice this amount should not be over 2 to 3 gm. to the liter. 
In respect to the amount of water or liquid manure that should be 
applied to plants, especially in pots, it is stated pu the basis of inves- 
tigations that this amount should be one and two-thirds of what the 
plant is able to absorb. 

Tomatoes, cabbage, and onions, 0. L. Xewthan (Arkansas Sta. 
Bui. 56, pp. .SI).— Experiments in transplanting tomatoes are reported. 
Seeds of 10 varieties were sown January 1 J in. deep in rows 3 in. wide. 
Ten plants of each variety were subjected to different treatments after 
the first rough leaf appeared up to the time they were transferred to 
their permanent place in the field. The treatment of the different lots 
was as follows: 

''Pla^A—^Vheuthethirdorfirstroughleafappearedthepjaiitswcreshifted toother 

flats and set I by 1 in. Before they heeame crowded they were again shifted to flats 
and set 3 by 3 in. Each plant was taken up with its allotted portion of soil. 

When the 3 by 3 In. plants began crowding they were again cut out and shifted to 
quart strawberry boxes, where they remained until transplanted in the field on March 
30. . . , la transplanting to the field the plants were not taken from the berry boxes, 
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but set bos and all so tbat the top of the box was 4 Ib. beneath the snxface of the 
ground. ... 

“ Flat — The treatment of this lot of plants was identical with those of plat 1 up 
to the time they were transferred to the strawberry boxes. Instead of the berry 
boxes fiats 3|- in. deep were used, the plants being set 4 by 4 in., where they remained 
until the final transplanting on March 30, when a block of soil 4 by 4 by 3^ in. was 
removed with the plants. The plants were set as were those in the berry boxes, 4 in. 
deeper than they had grown in the flats. . . . 

^^ Flat 3. — This lot of plants was treated as lots 1 and 2 up to the shift to 3 by 3 in. 
into fiats, where they remained until the final transplanting on March 30, when, with 
a 3-in. square of earth, they were set 4 in, deeper than they stood in the flats. . . . 

Flat 4.— These plants were shifted to 2-in. pots when the first rough leaf appeared, 
and later to 3-in pots, from which they were transferred to the field on March 30 and 
set so that the top of the ball of earth was 4 in. below the surface of the ground. . . . 

Flat 5 . — These plants were not disturbed until the final transplanting of March 30. 
They . . . were set 4 in, deeper than they stood in the flats. . . . 

Flat 6 , — ^These plants were treated the same as plat 5, except that they were set 
only as deep as they grew in the trays.” 

The results are summarized in the following table: 


Average results of experiments with tomatoes. 



Average 
number 
of fruits 1 
per plant 
that 1 
ripened 
before 
Julyl. 

Average 
weight i 
per plant. 

1 

Average 
weight of 
tomatoes. 

Average 
weight of 
largest 
tomatoes. 

Yield per 
acre in 
busheis— 
50 lbs. to 
bushel. • 

Plat 1 

Pounds. 
18.81 
17.61 
18.48 
12.30 
17.39 
13. 02 1 

Pounds. 
6.90 
6. 12 
5.82 
3.65 
3.40 
2.26 I 

Ounces. 
,5.85 
5. 45 
4.95 
4.61 
3. 34 
2. 80 

Ounces. 

10.5 
10.3 

7.5 
6.8 
5.3 
3.9 

Bushels. 
500, 94 
444.31 
422.53 
264. 99 
246. 84 
164.07 

Plat 2 

Plat B 

Plat 4 

Plat b 

Plate 

A Vfirfl gA - 

16.26 

4. 69 

4.50 

7.38 

340.49 



Plat 1 ripened first and plats 5 and 6 last. The difference in yield 
between plats 1 and 6 is 336.87 bu. per acre, yet the total diffexence in 
cost of growing the fruit was less than $20 per acre. These results 
indicate that ^Hhe productiveness, size, and earliness of the fruit are 
proportionate with the vigor of the young plants and that the vigor 
of the plants is controlled by tbeir early treatment.” 

Experiments were made in thinning tomatoes to increase the size of 
the fruit. The test was conducted with 2 lots of 25 plants each. In lot 
1, not more than 3 fruits were allowed to remain on 1 cluster, and gen- 
erally only 2. The thinning was done when the young tomatoes were 
^ or I in. in diameter. The other lot was not thinned. The total 
weight of fruit per vine was a little less when the fruit was thinned than 
when it was not thinned, but the average weight of a single fruit in the 
former case was 15.82 oz., as against 6.86 oz. in the latter case. In the 
lot that was thinned the weight of the largest single fruit was 18.9 oz.; 
in the lot not thinned, the weight of the largest fruit was 15.56 oz. 
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Experiments were made on the effects of removing tomato fruit dus- 
ters upon the weight and quality of the fruit. Forty plants of Mikado 
Were divided into 8 lots of 5 plants each. 

1 was restricted to 1 fruit cluster, 2 to 2 fruit clusters, and so on tliroiigli 
plat 8, which hore 8 clusters. The leaves of the plants of plat 1 became very large, 
fleshy, and were iu the majority of cases covered with adventitious buds, which 
developed into braneheB, some of whicb bore fruit of inferior quality. These adven- 
titious buds di<l not develop until the fruit of the one-cluster plat was well a-dvauced 
toward rix^eness. The fruit of plat 1 was p>ractically worthless, but few specimens 
either ripening or coloring uniformly. Several cracked ox)en, and all had an acrid 
or bitter taste and were hard and knotty in places. The fruit of plat 2 was consid- 
erably superior to that of x)lat 1 but partook to a more or less extent of its abnormal 
characteristics. An occasional adventitious branch appeared upon the leaves, and- 
but few of the tomatoes were of good quality. The remainder of the jilauts bore 
excellent fruit Avith the exception of plats 7 and 8. These were smaller and more 
irregular in shape than plats 3 to 6, inclusive.” 

Vines bearing 4 and 0 clusters gave the largest yield: those bearing 
3 or 4 clusters gave the largest average weight of individual fruits. 

Tests have been made for 5 years to compare tbe yields of onions 
grown directly from seed with transplanted onions. 

^^The transplanted onions ripened from 2 to 10 days earlier than the 
others and averaged days earlier. The average of culls was and 
14 per cent in favor of transplanting. The keeping qualities of the two 
lots in the years 1895 and 1896 were slightly in favor of the transplanted 
onions.^'' 

They also yielded on an average throughout the test 18.4 per cent 
more than those not transxdanted. « 

Tests of siibsoiling light sandy soil are reported. Land that was 
subsoiled to the depth of 18 or 20 in. gave considerably larger yields of 
cabbage, cauliflower, tomatoes, Irish potatoes, eggplant, and corn than 
land not subsoiled. The difference in yields was probably exaggerated 
by the facts that the season tyas very dry and that the area upon which 
experiments were conducted had probably never before been plowed 4 
in. deep. It is believed, nevertheless, ^^tluit larger areas of the lighter 
soils of the State would be greatly benefited by subsoiling once in 4 or 
5 years, if the subsoil were left in its original i)osition and not brought 
■to the surface.’’ ■ , 

A test of level and ridge culture with cabbage gave results much in 
favor of , the former. ■ Tests were made of deep and shallow setting of' 
cabbage. The plants were 4 in. high when transplanted. One lot was 
set with the bud' just l^vel with the surface of the soil, another no 
' deeper than the plants grew in the flats, and a third halfway between. 
The plants that were set with the bud level with the surface of the soil 
'.'produced the largest n umber and average weight of heads. A test of 
■80 varieties of cabbage iS' reported. ' ■ ■ 

The root killing of nursery stock, 'E. S, G-oee {Florists^' Mwchangey^^ 
Ao, 2b\p, 6T2).—It is- "the .author’s opiniou 'thah: .in tl^ severe 
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freeze of last winter soil '"' exposure or other iinknowii conditions were 
generally more potent in determining the amount of damage to fruit 
trees than hardiness of varieties. Trees on sod or poorly cultivated 
ground generally escaped injury more often than those on well-culti- 
vated lands, though this was not always the case. The effects of the 
freeze give force to the fact that in the breeding of hardy fruit trees 
we have 2 distinct problems in hand, i. e., to produce a hardy top and 
a hardy root to siip|)ort it.” It is suggested that seedlings grown from 
various kinds of crabs, like the Virginia, would be preferable for root 
or crown graftingto those of the common apxde; and that the Virginia 
crab might be bred in the course of a few generations to come true 
enough from seed for all purposes of grafting. In like manner the 
sand cherry and the wild red cherry should be experimented with as 
stocks for the cherry, and the plum should be confined to American 
stocks. Among the Eiibus fruits the I.oudon raspberry among the reds 
and the Older among the blacks are mentioned as having established 
claims to remarkable hardiness. 

Eeferring to the planting of nursery stock injured by freezing, it is 
said that if only the fibrous roots are killed, the trees may be trans- 
planted with as much safety as if no injury had occurred, for the fibrous 
roots are mostly sacrificed in transplanting by our |)resent systems.” 

Notes on plum culture, O. S. Crandall {Colorado 8ta. Bui, 50, 
pp, 48j pis, 9 ), — This bulletin is a general treatise on plum culture. 
S] ecifically the topics treated are as follows: Derivation and distrihu- 
tiou of our plums, x)ropagation of the plum, j)runmg, soils, irrigation, 
distance of planting, arrangement of varieties for cross xiollmation, and 
self-fertility of plums. 

Contrary to the common practice of setting trees 15 by 15 ft., a dis- 
tance of 15 by 20 ft., or even 20 by 20 ft. is recommended. The best- 
formed trees in the station orchard are those headed fiO to 36 in. from 
the ground. As a xmeventive against frost cracks the station has found 
wrax)pmg with burlap effective and inexpensive. 

Observations were made on the blossoming season of plums in Colo- 
rado, and a chart was constructed for the station orchard of 56 varieties. 
A comparative study was made of the blossoming seasons, as shown 
by tliis chart and the chart constructed for the latitude of Denton, 
Maryland, by the Vermont Station (E, S. K., 9, p. 839). Thedatitiicle of 
Denton' is nearly the same as that of Colorado Springs, but differences 
in' altitude and climate make a considerable difference in the season of 
growth. 

The two striking differences between the Maryland and Colorado tables are in 
the commencement of blooming, and in the length of the periods. Variations in 
climate would lead us to expect differences in the commencement of Idooming. . This 
difference here appears as 17 days, and ifc is probable that yariations in seasons might 
either increase or diminish this. The variation in length of period is extreme. The 
shOrfest period recorded in the Maryland table is 2 days. Otir shortest is 12 days. 
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The longest periods are 7 days in Maryland and 31 days in Colorado. The great 
length of the periods obserred here may in part be accounted for by the -weather 
conditions prevailing at the time. It will be observed that 11 varieties began bloom- 
ing on April 30, and that 9 Tarieties began on May 7, none opening in the interval. 
This is directly attributable to a storm which prevailed between these dates.^^ 

Ill the study of the self-fertility of plums, 629 flower buds, represeiit- 
ihg 40 varieties, were covered with paper sacks. When the flowers had 
opened and the stigmas were viscid each stigma was copiously covered 
with pollen, either from the same flower or another flower of the same 
cluster. The pollen was in good condition. An examination June 6 
showed 113 apparently well-formed fruits, or 17.94 per eent, and 105 
imperfect fruits, or 16.69 per cent. June 23 there remained hut 6 fruits, 
or less than 1 per cent. 

Again, 699 flower buds,' representing 41 varieties, were covered but 
not hand pollinated. June 6 there were 123 well-formed fruits or 14.73 
per cent and 129 imperfect fruits, or 15.59 per cent. June 23 the num- 
ber of fruits remaining was 7, or about 1 per cent. In final results, 
then, there is a remarkably close agreement between the 2 sets. The 
natural conclusion is that the infertility did not lie in the failure of the 
stigmas to receive the pollen, but must be looked for either in an 
inherent antipathy which the plant has for its own pollen or in some 
outside influences.” Definite conclusions cp.n not be satisfactorily 
drawn because the “June drop” was very heavy from all the trees. 

Popular notes are given on the powdery mildew of the plum and 
cherry {Podosphcera oosyacantlim)^ black knot [Ploiorightia morhosa)^ 
plum pockets {Exomeiis pruni)^ and a blight disease, the nature of 
which was not well understood. Descriptive notes are given on a 
number of varieties. 

Strawberries, S. M. Bmbby {Montana Sta, Bnl, 16^ pp 69--S2),—A 
test was made to determine the practicability of maintaining the pro- 
ductiveness of berry plants at a profitable point after the second year. 
Pifty-eight varieties were set in the spring of 1895. After fruiting in 
1896 the beds were thoroughly cultivated, irrigated, and mulched in 
the winter. The yields of each variety for 1896 and 1897 are tabulated. 
With all but 5 varieties the second crop was heavier than the first, the 
average gain, excluding the varieties that showed a decrease, being 10| 
lbs. to 25 plants. The very free irrigation employed did not, however, 
appear to have a favorable effect on the flavor of the fruit. 

Ten days after the occurrence of a white frost observations were 
made on the extent of the damage. Varieties differed much in fiardi- 
ness, the number of injured plants varying from zero in the case of 
Bisel, Crescent, Gen. Putnam, Princeton Ghief, Parker Earle, Eobinson, 
Stevens, Shuster Gem, and Warfield, to 12 per cent of Columbian, with 
an average of 4 per cent for all varieties that had suffered injury. The 
extent of damage did not appear to he correlated with the blossoming 
period.. 
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In tills connection a microscopic study was made by tbe station 
biologist^ E- Y. Wilcox, to determine wiietber there is any recognizable 
variation in the anatomical characters of strawberries to account for 
the physiological differences. Some anatomical differences were dis- 
coveredj but not enongh on which to base a safe conclusion. There is 
not a question of doubt but that there is a vast difference in the makeup 
of the different varieties of strawberry blooms and fruits in respect to 
fr’ost resistance.’’ 

On the infinence of the removal of the riinners of strawberry 
plants upon their fertility, U. Bahmer {Gard. Ghron.^ 3. ser., 25 
{1899\ No, 641, pp. 217, 218 ). — A report on an experiment made by Mr. 
Duerkoptf to decide whether it is better to remove runners as often as 
possible or not until after fruiting. Fifty Sharpless strawberries were 
planted in each of 6 rows. ^‘At the beginning of September, when the 
plants began to grow, the runners of all the plants were cut off. From 
this date, September 5, the plants of row 1 were deprived of their run- 
ners weekly, ... those of row 2 fortnightly, . . . those of row 3 every 
third week, - . . and so forth, each following row being treated a week 
later. ... On October 17, 1897, tbe experiment was interrupted, as no 
more new stolons or runners were formed. At the beginning of Juno, 
1898, the first new runners appeared. On June 5, 1898, the stolons of 
all plants were removed. Then the plants in the single rows were cul- 
tivated in the same manner as during the previous year until June 19. 
During the week, from June 19 till 25, the number of leaves, fruiting 
stalks, and fruits of each of the 300 plants were counted.” The result 
was as follows : 


Effect of removing runners of strawberry plants. 


Bovy, 

Runners removed. 

Xnmber of following 
parts in eack row 
June 19-25. 

Average nniuber of fol- 
lowing parts produced 
by each plant. 

Xiimber and per cent of 
ripe fruits J une 21. 

Leaves. 

Fruit- 

ing 

stalks. 

Fruits. 

Leaves. 

Fruit- 

ing 

stalks. 

Fruits. 

Whole 

number 

iruits. 

Xo, ripe 
fruits. 

Per cent 
ripe 
fruits. 

1 

Weekly 

1,175 

177 

916 

23. 50 

3.5*1: 

18. 32 

916 

53 

6.78 

2 

Fortnightly 

1 , la? 

159 

841 

22. 74 

3. 18 

16. 82 

841 

59 

7.01 

a 

Every 3 weeks. .. 

1,139 

167 

860 

22 . 78 

3.34 

17.20 

860 

36 

4.18 

4 

Every 4 weeks ... 

1, 009 

127 

628 

20. 18 

2. 54 

12. 56 

628 

55 

8.75 

5 : 

Every 5 weeks.. . 

970 

105 

618 

19.40 

2. 10 

12. 36 

618 

78 

12.62 

6' 

Every 6 weeks. .. 

92.8 i 

73 

482 

18. 56 

1.46 

9. 64 

482 

54 

11.20 


Except as to row 3, the results show that the number of fruits is 
increased by removing the stolons as often as possible. The time of 
ripening, however, is delayed by the operation. As to row 3 the 
experimenter thinks that some peculiarities in the soil may have 
In-finenced the result. , , 

The grape, R. H. Price and H, Ness {Texcus 8ta. Bui 48, pp. 1145- 
1176, figs. 8^ pis. 11).— The first part of tfiis bulletin treats of experi- 
ment work, and comprises elassifieation, descriptive notes on 205 
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varieties, and recoiiiiiieiidatioiis. The v^arietai descriptions include 
date of bloom in the station vineyard, condition of stameiiSj whether 
erect or re-ciirved, date of ripening, and average yield per Tine» Con- 
siderable care is taken to give the specific race of each variety to aid 
in the scientific selection of sorts. ^‘Certain racial types and certain 
species are being found to be best adapted to certain isotherm ai 
lines. . « . E'o variety with any great amount of Labriisca blood has 
stood onr climate successfully. On the other hand, those varieties pos- 
sessing Liueecnmii and Eoiirquiuiana blood have stood tlie climate 
remarkably well. Nearly all varieties with much Yinifera blood are 
about deadd^ 

The classification presented is that of Munson as modified by Bailey, 
with a few alterations by the present authors. The following varieties 
have done well at the station: "BAs table grapes, Brilliant, Bailey, 
Delaware, Dra, cut. Duchess, Golden Gem, Gold Coin, Green Mountain, 
and Herbert. The following are wine grapes of inucli promise : Amer- 
ica, Catawba, Herbeniont, Hermann, Le Noir, and Mrs. Muiisond’ 

The second part of the bulletin treats of ])ropagation and cultivation. 
Notes are given on the following diseases and insect eneinies of the 
grape, with preventive or remedial measures: Black rot, brown rot, 
anthraciiose, root rot, grape-leaf blight, grape-leaf folder, grape-leaf 
hopper, and grape berry moth. 

Self-fertility of the grape, S. A. Beach (AY?r Forli State Sta. Bid 
157 yp]}. 395-441^ Jigs. 3^ pis. 5 ). — This bulletin is a full report to date on 
work already noted (E. S. R., 6, p. 46; 8, p. 601). Tests of self- fertility 
have now been made with 169 varieties. 

A feature of the work not heretofore reported is an attempt to deter- 
mine whether 'environment may modify self-fertility. Several varieties 
which had' been previously tested at the station were tested again in 
two other localities. Some showed a little difference in the degree of 
self-fertility, while others gave i)ractically identical results. Tests 
made in different localities showed somewhat greater differences. 
Varieties of similar sorts tested different seasoi'is showed Ui like degree 
of fertility in the 'majority of cases. Rarely was the degTco of variation 
marked. It is inferred from these results that variable sorts would 
differ in self-fertility in different i)arts of tiie same vineyard. 

In regard to the author’s previously }niblished lists of self- fertile, 
imperfectly self- fertile, and seif-sterile grapes, the question lias' arisen 
■wliether the variation in the degree of self-fertility- in some varieties is 
snffic'ieutly great to make such a classification unreliable. ' A eoiiipaii- 
, son of the present classification,, and previous ones shows, that while 
some varieties have been ' transferred from one list' to another,, in the 
majority ef cases the results .have been, practically similar with the 
same variety ill different seasons and different . loealities. ' Yariation 
in self-fertility were in no case ■ sufficient to, be of cultural importai',icA'" 

Changes"" from ' one class to a widely different one are' not to be 
expeeted.^^ '■ 
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To assist in tlie' selection of varieties tor cross pollination^ observa- 
tions vere iinide the blossoming seasons of the varieties in the sta- 
tion vineyard. The data are tabulated for the years 1892 to 1898, 
iiidiisive. Yiilpiiia (Riparia) is the first species to come into bloom^ 
followed by Aesttvsilis and Labrusca successively, with Liiiceciimii and 
other soiittnvestei'iL species last. 

All attempt was made to determine the causes of self- sterility in the 
grape. In nearly all the varieties under experiment the discharge of 
pollen from the anthers %Yas observed: hence in these cases self-ste' 
lility could not be due to an insufficient supply of pollen. ra- 

tion takes place in varieties having long stamens, since most of such, 
though not all, are self-fertile. But, as has been previously reported, 
all varieties having short stamens are self-sterile or nearly so. Since 
in this case also fruits are sometimes formed, it is concluded that self- 
pollination of sliottrStamened varieties also takes place; lieuce self-ste- 
rility is not due to lack of seif-pollination but to self-fertilization. Three 
explanations are vsiiggested for the fact of nonfertilizatiou: 

^^.’IrstAhe stigma may not Ua receptive when tlie pollen is disdiaxged and the 
pollen may perish iHj Jb'i'e the tubeB enter the stigma ; or second, either the pollen 
or the pistils miiy be imperfectly developed; or third, the pollen may l)e incapable 
of fertilizing a pistil «of its own variety because of alack of affinity between the 
two. . . . 

^^The evidence that eelf-sterility in general is due neither to defective pjollen nor 
to defective pistils inay he summarized as follows: Pollen is formed abundantly. 
Pollen retains its vitality till long after the pistil should become receptive. Pollen 
of self- sterile grapes may successfully fertilize other grapes. Pistils of self-aterile 
grapes are usually well developed. They develop no fruit when cross pollinated, 

“In view of the folliowiiig considerations, the most satisfactory explanation of 
self-sterility which «4i 11 ))e presented appears to be that wnth self-sterile grapes there 
is a lack of aflinifcy between the i^ollen and the pistils of the same variety. Nearly 
all of the self-steiiU and of the list of varieties which give very imperfect self- 
fertilized clusters are known to he hybrids. Possibly all are hybrids. Self-sterility 
is often found auioug pliant hybrids^-’ 

Referring to tlie feliabiUty of the method of testing self- fertility by 
covering the clusters, the author states that “ out of 169 ciiltivated 
varieties of the grape which have been tested here by this nietliod, 103 
produce on the UTerage marketable clusters when the blossoms are 
covered.*'^ Furthe r divsciissioii of the pollination of the grape is reserved 
for a future report. 

Plant individualdfs^Ds L. P. Kinney {Froc. Soc, From. Agr, ScL, lS98,pp. 144-149 ). — 
Attention is called to the importance of eousideriug the individualism of the plant 
and its peculiarities asfsictors in gardening experi merits and hi teaching horticulture. 

Miscellaneous G, S. Jenman and J. B. llAiiRisoN {Iipt. Agl. Work jBot 

Gard. [J5rih‘a/r 1893-1895, pp. 1^1-127 ). — Analyses are reported of fresh kola 

nuts, local-grown Irish potatoes, Calathea alloiiya, slippery callalu, caterpillar and 
Indian callahis, pniapkins, unripe ochroes, white and red Mandnra beans, purjile- 
flowered and podded Bojiavis beans, Sesbania (Egijptiaoa, and the fruit of the calabash 
tree, ' ' 

'Spontaneous hybrld-S of hardy plants, 0. W, Don ( Gard. Chron., S. ser,, 25 (1899), 
Aos. 636, p. 132; GST, 148; 688, pp. 164, 165; 644, pp. 259, 260; 645, pp^ 

fY/)-~~Notes on a uuiiiher of hybrids. 
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Recipi'O^.U mfitience of stock and scion, T. J. BuRBiiiL (Tram. Illinm Wort. Soe. 

1898 j . S^'^r'5). A review of the present conflicting opinions as to the reciprocal 

action ss kick and scion. The article includes translations of parts of articles hy 
Lt. Bank] the creation of new varieties hy graftage^ and on the amelioration of 
the wil cl ciw’^rot hy grafting it on the cnltivatecl .carrot." 

The ilawp^r in fmit (Garden, 56 (1899), No. 1444, p. 65).— A gardener's notes on 
Tariatioas of flavor in a number of sorts of fruit under diiferent conditions of culture. 

Peat as a^fmit preservative (Jour. A<}r. mdlnd. South Ausiralia, ^(1899)yNo*ll,pp. 
SS7, Che antiseptic xnoperties of peat have recently been utilized hyEniTopeaii 

fruit for the preservation of frxiit. The fruit is merely buried in the peat 

without trapping in paper. Apples and pears acquire no taste from it and keep for 
many m oatbs. One hundred pounds of fruit require about 10 lbs. of dried peat. 
Orapea Cfenci lemons were preserved in the same way with excellent results. 

The u&e'.»o4 chemical fertilizers in horticulture, Omnis (Monit. Wort, 1899, May 
10, p. 108; tKiilis. in Jour. Soc. Nat. Wort. France, S. ser., M (1899), pp. 464, 455). — It is 
stated fcb'fti; vhile barnyard manure must xemaiu the fundamental fertilizer for the 
garden, it s use is advantageously supplemented with a quick-acting and very 
as8imilal)le0 fertilizer, according to the peculiar requirements of the particular 
kind of 

Vegetal) Wss cultivated for their leaves, as salad plants and cabbage, require espe- 
cially nitrogen and phosphoric acid. In addition to tlie usual fertilizers, salad 
plants loa^r a^dvantageously receive 1.5 kg. of nitrate of soda and 2 kg. of super- 
phosphate p&r are. For cabbage these amounts should be doubled. Vegetables,, 
cultivated for their roots do well on the same fertilizers as cabbages, to which 
should l>6 .a,l(3ed, however, 1 or 2 kg. of muriate or sulphate of potash, according to 
the nature /of the soil. Leguminous vegetables should not receive any barnyard 
manure*. I i^a well-arranged system of culture they come at the end of a rotation. 
They do on mineral fertilizers, and may receive per are from 3 to 5 kg. of 
Thomas alsa^gjor superphosphate of lime and 2 kg. of muriate or sulphate of potash. 
Bulbous aiu.1 tuberous vegetables may receive a supplementary dressing of 2 kg. of 
nitrate osf aoida, S kg. of superphosphate, and 1 kg. sulphate of potash per are. 

The vegetable garden, G. H. Gbeathousb ( U. S, Wept. Ayr ., Farmers^ But 94, pp. 84, 
jigs. 8). — Tb^ bulletin contains suggestions for the cultivation, of the ky;chen garden, 
and speei^Q linltural directions for the most common vegetables. 

■Vegotaih]!^ tests for 1898, L. R. Taft et ai*. (Michigan Sta. Bui. 170, pp. 861-883). — 
Tests of and descriptive notes on nnmerous varieties of bush beans, pole beans, cab- 
bage, eauflSQower, kale, kohl-rabi, cucumbers, lettuce, onioos, peas, potatoes, 
xadislics, w feet corn, and tomatoes. Tests have been made of various materials as 
preventives of the scab upon potatoes. The materials used were chlorid of lime, 
formaMehyle gas, formalin solution, lysol solution, carbolic-acid solution, ehlorin 
gas, and c ortosive sublimate. Potatoes soaked 2 hours in i per cent formalin solu- 
tion or i hoOT in corrosive sublimate gave best results. 

Cultirres string beans, H. Theulier fils (i?er. Hort., 71 (1899), No. 10, pp. ^40, 241; 
■W'0fd€n„5S'. il899), No. 1438, p. 401). — Detailed cultural directions in which the reason 
Is given fast! ''each operation. 

Cnltnr^ of the ginger plant, G. Lajjdes (Reu, Cult. CotomaUs, 4 (1899), No. 31, 
pp.\$S1-S&^,'—Aji article treating the subject from the cultural and commercial 
points of Yi^w. ' . 

of the word haricot (Jbw. Soc. Nat, Wort. France, 3. set., 21 (1899), 
p. 420)., — French scholar believes that he has proven that the words haricot, 
tomato, c^cKio, and avocado, the derivation of which have been hitherto unknown, 
are only t^wsliteratiops of the words which were used in an ancient American dia- 
lect to designate these vegetables. It is believed that this etymology furnishes a 
new proei «i()f the American origin of 

^ CJompt. Rend. Acad. Sci. Paris, 118 (1894), No. 18^ pp. 992-995. 

Obmpt. Rend. Acad. Sci. Paris, 127 (1898), No. 2, pp. 133-135. 
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AntTimii vs. spring-sown onions, G. MacIvinlay {Gard, Ckron,^ 3. ser.j S3 {1S99)^ 
No. 6\j3j pp.. 9:3, 93, Jig. 1). — In tlie summer and early fail of tlie very dry season of 
1898y spring-sown onions were more or less attacked by maggots and mildew, against 
wbieli remedies were of little avail. The attack was worse on spring-sown onions 
than on those that were sown in autumn and transplanted. This is attributed to 
the faefc that the transplanted onions had become better established. 

Winter turnips, J. Rudolfh (Her. JSort., 71 {1S99), No. 14, pp. 339-S41, Jigs. 4P^ 
Notes on. cmlttire and classification and descriptions of varieties. 

Iiicorioe [Pacijic Mural Ffms, 37 (1S99), No. 34, 371). — Historical and cultural 

notes. 

Cultivation of the vanilla bean in Mesdco, A. B. Jones (U. S. Consular Mpts., 
1899, No^M4, pp. lol’-lSS ). — Cultural and commercial notes. 

VanlEa ( Queensland Agr. Jour., 4 {1899), No. G, pp. 477-483, figs. 4). — Notes on the 
culture of the plant and the preparation of the pod for market. The subject of 
pollinatioTi is treated at some length. 

Variety tests of fruits and vegetables, H. Benton {Alabama Canebrahe Sta. Mpt. 
1898, pp. 4-8, 10-13). — Reports tests of 52 varieties of watermelons and 56 varieties 
of cantaloupes grown from seed imported from Russia by this Department. Most of 
the watermelons are classed as poor and the larger part of the cantaloupes died. 
Of those that lived only 3 are classed as good. Notes are also given on Russian vari- 
eties of maize, pumpkins, smooth bromo grass, turnip, sunflower, and cabbage. 
Notes are given on 25 varieties of strawberries. Lady Thompson, Hofifman, Mary, 
and Darling are classed as very prolific. Variety tests of tomatoes are also reported. 

Nursery liiuts, L. C. CoRBErr (West Virginia Sta. Bui. 54, pp. 143-175, figs. S3). — 
Popular 310 tes on the propagation of plants by natural processes, by cuttings, layers, 
grafts, and buds, together with hints on pruning. 

Guide to fruit culture, A, Biiedbn {Leitfaden fiir den Obstbau. Vienna: W. FricJc, 
1898, pp* T8, Jigs. 43). — A practical work on fruit culture based on the underlying 
principles. 

Fruits of Ontario, L. ‘Wooetebton {Toronto: Ontario Dept. Agr., 1898, pp. 95, Jigs. 

Carefully prepared original descriptions and illustrations of a considerable 
number ef varieties of apples, cherries, currants, gooseberries, grapes, pears,, 
peaches, strawberries, and quinces cultivated in Ontario. 

The experiment orchard, S, M. Emery {Montana Sta. Bui. 16, pp. 83-89). — Notes 
are given en fruit stocks for Montana. Transcendent and Virginia crabs are recom- 
mended. Trees are protected in winter by wrapping the steins from the ground to 
the erotclies with ne^vspapers. A list of varieties of apples, pears, crabs, cherries, 
apricots, plums, and prunes set in the station orchard is given showing the number 
set and the number still living. Currants did well at the station but gooseberries, 
dewberries, and blackberries w^ere a failure. 

Dwarf fmit trees, E. Boelon (Florists^ Exchange, 11 {tS99), No. 35, p. 655, Jigs. 3). — 
Dwarf fruit trees are stated to have certain advantages over high trees : ^ 1) A large 
number c a a be grown in very limited space; (2) the cultivation of vegetables and 
flow’-era near them can be accomplisbed without fear of shade; (3) they produce 
beautiful md excellent fi'uits; (4) they are an ornament to the vegetable garden | 
(5) they hare the advantage of resisting the winds of autumn which cause the fruit 
of high trees to fall before maturity. 

Manuring fruit trees in Holstein (Gard. Chron., 3. set'., 35 {1899), No. 650, p. 
381). — ^BTcry other winter a few holes are dug in the ground about 4 or 5 ft. from 
the trunk of the tree and about 1 ft. deep, or closer and shallower in the case of 
small trees, and filled Avith liquid manure about four times during the winter months. 
The trees are said to produce excellent fruit in abundance without any cultivation. 

Hardiness of peaches, L, C. Corbett (Amer. Qard., 30 (1899), No. 339, p, 513). — 
The anthor^e observations have led him to the veonclusion that age, exposure, and 
soil conditions are greater factors in determining what is called hardiness in the 
peach tree than varietal diffeTenee> provided they belong to the same races. It is 
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believed that yoiiog trees and old trees are less able to stand cold than those in their 
prime. 

Frozen trees and tiieir treatment, L. E. Taft (Michigan Sta. Spec. Bui. il, pp. 4).— 
Notes on the injuries to fruit trees and grapes in Michigan during the extreme cold 
of last winter and suggestions for their treatment. Notes are given on spraying for 
leaf curl. An experiment was made to determine the best time tor making the appli- 
cation. Trees sprayed in March showed little or no signs of the disease, while those 
not sprayed until the latter part of April were seriously injured. 

Some effects of last winter on nurseries and orchards in Iowa, J. Craig (Gar- 
dening, 7 (1899)^ No. 163, pp. S94, 395). — Notes on the hardiness of the various com- 
mon orchard fruits and fruit stocks in Iowa. Much of the injury is believed to be 
due to root killing. The conditions which cause root killing are stated to be severe 
freezing on bare ground unprotected by vegetation or snow. The hranches may 
throve out leaves iuid bear blossoms, but after exhausting the stored food in the buds 
and twigs wither and die with the entire tree. 

Resistance of blossoms of different varieties of peaches to frost, J. T. Boguk 
(Pacific Kural Press, 57 (1899), No. 34, p. S70). — It is believed that varieties with 
small, partly closed dowers escape frosts which make the large wide-open blooms 
infertile. Observations are not yet conclusive. 

Stone splitting in peaches (Garden, 56 (1899), No. 1443, p. Jd).— This undesirable 
trait is said to be more frequently observed in some varieties than others, and is due 
generally to faulty cultivation. Too rapid growth of trees at the ripening period is 
one of the principal causes. Root pruning and applications of lime to the soil will 
correct the trouble to some extent. 

Judging or scoring fruits, W. R. Lazenby (Proc. Soc. Prom. Agr, Soi., 1898, pp. 
156-161). — A discussion of the ideal qualities of the apple for commercial purposes 
and scale of points for judging the fruit of the apple, grape, strawberry, .and 
tomato. 

The cultivation of the olive, A. K. Eollov (Tijiis, 1899, pp. //Id- 34; rer. in Selsk. 
Elioz. i Lyesov., 192 (1899), Mar., pp. 703, 703). 

Kakis, A. db Bosredon (Prog. Agr. et Fit. (Pd. L’Est), 30 (1899), No. IS, pp. 
546-550, figs. B; 19, pp. 579-584, jigs, 3; 30, X}p. 610-618, figs. 3), — A full discussion of 
the subject, comprising botanical and pomological descriptions, use as a decorative 
plant, descriptions of 22 varieties, and detailed cultural directions. 

Loquats in California ( Pei6*i^c Rural Press, 57 (1899), No 34, p. 369, jig. 1). — Notes 
on the work of a specialist in the improvement of this fruit. Advance is. considered 
the best variety and notes are given on it. 

Notes from the South Haven Substation, L. R. Taft and T. T. Lyok (MlcUgan 
Sta. Bui. 169, pp. 141-350). — j tests with varietal notes are re])orted of a large 
number of strawberries, red raspberries, blackberries, currants, gooselierries, grapes, 
apples, cherries, peaches, pears, and plums. The wineberry, Jai>a.nese luayberry, 
Loganberry, aud strawberry-r asp berry are reported on unfavorably. The last named 

bids fair to become a troublesome weed and, as it has no value, its introduction 
should be discouraged.^’ 

Among the more productive varieties of strawberries w^ere Acme, Arkansas Trav- 
eler, Aroma, Arrow, Auburn, Avery, Beauty, Bickle, Bouncer, Bubach No. 5, Crescent, 
Daisy, Fountain, Giant, Greenville, llaverland, Irene, Isabel, Knight, Lehigh, Leroy, 
Lincoln, Little No. 42, Longfield, Orange Co., Princeton, Shawnee, Sherman, Shyster, 
Smith, Stahelin, Star, Tennessee, Wood, and Woolverton. 

Among the more productive of the red raspberries were Brandywine, Chnrch, 
Cuthbert, Early King, Golden Queen, Hansell, Kenyon, Loudon, Marlboro, Miller, 
Reeder, Thwack, and Turner. ' 

189.8, L., R. Taft et al, (Michigan Sta. Buh 171, pp. .385-390).— . 
Tests and descriptive notes on a number of varieties of blackberries, raspberries, 
and gTapee. 
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Strawberries for market, J. Dwyer (J ?«.€?■. Gard,, 30 (18.99), Xo.335,])p. 449, 450).-— 
Notes on the varieties that a commercial gardener has found most profitable for 
market purpo^s. The varieties are: Michel Early, Lovett Early, ^larshall, Wm. 
Belt, Brandywine, Parker Earle, and Gandy. Any of these sorts can be shipped a 
distance of 150 miles and arrive at their destination in good condition. 

Grapes, J. S. Moore (Mississipjn Sta. Bul.50,pp,33). — A x^opiiiar ]>iiiletiii on grape 
culture. A large number of varieties are described. The following varieties, giyeii 
in the order of maturity, arc recommended: Shipping list. — Chamj^ion, Ives, Perkins, 
Niagara, Delaware, Bindley, Concord, Hilgard, Moench, Table or local marlcet. — Per- 
kins, Niagara, Delaware, Agawam, Brighton, Bindley, Concord, Hilgard, and Moench. 
Sacking did well with most varieties at the station and is recommended. 

The preparatory work in grapevine culture, Dal Paiz (ScL Amer. Slip., 48 {1S99), 
No. T238,pp. 19690, 19691, figs. 10). — An article treating of the ox)erations preceding 
planting, as drainage, terracing, trenching, and methods of plowing. 

Why some grapes fail to fruit, F. H. Hall and S. A. Beach (New YorJi Stats Sta. 
Bill. 157, popular ed., pp. 8, figs. 2, pi. 1). — A popular edition of Bulletin 157 (see p. 
248). In this edition a large number of varieties are grouped according to their blos- 
soming period to aid in the selection of varieties for cross xioilination. 
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Report of the botanist, J. W* Toumey Sta. Rpt. 1898 j pp. 

11)0-169., figs. .2 ). — Considerable atteiitioii liavS been paid to the date 
palm in southern Arizona (E. S. li., 10, p. 851). The author’s coiielusiou 
is that in certain x>ortions of southern Arizona the cultivation of the 
date fruit can be profitably carried on. 

Some 3 years ago the author’s attention was directed to an alfalfa 
field where the plants were dying in spots in various parts of the field. 
The following year the disease became so bad that the field was plowed 
and iiart of it set with nursery stock, while; another portion of the field 
was planted in tobacco. AJbout 7 months after the nursery stock was 
planted a large p)ortioii of it, without reference to variety, began to 
die, and the disease made such progress that it became necessary 
to destroy all the plants. The tol)acco was uninjured. Many other 
fields have been similarly affected throughout southeru Arizona, and, in 
addition to alfalfii, in some localities apples, peaches, apricots, almonds, 
many small fruits, and a great variety of ornamental trees and shrubs 
are attacked. 

The cause of the disease is attributed to a common root-rot fungus 
aurieommn). An examination of affected alfalffi fields in Salt 
River Yalley showed that the fungus was most abundant on the lower 
portion of the roots and extended to within A or 3 in. of the surface. 
As the disease spreads by contact, it is recommended that a trench be 
dug around all regions of contagion. The recent serious injury from 
this disease lias called for more extended investigation, wliich is now 
in progress. 

Several times during the past 2 years the author’s attention has been 
drawn to a niiinber of fruit trees dying from no apparent cause, death 
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occurring soon after tlie trees come into full foliage. The injury is indi- 
cated by the leases tiirniiig brown and curling up^ and as it- progresses 
the leaves become dry and finally fall away. The peculiar curling tend- 
ency is quite characteristic of snnbarn and is in itself siiflScient to 
enable anyone to recognize it- The cause of the siinburn is said to be 
the inability of the leaves to secure sufficient water to meet the demands 
of rapid transpiration. All plants that have been weakened from any 
cause whatever are most subject to sunburn, while trees with a good 
root system, well fed, and having a good water supply in well-aerated 
soils are able to stand , extremes which would kill other trees not 
growing under these favorable conditions. Orowii knot and a lack of 
nitrogen, which is so apparent in many of the soils of Arizona, would 
also weaken trees and make them liable to sunburn. 

l^otes are given on the care of fruit trees, with instructions for 
supplying the deficiency in nitrogen, cultivation, etc. 

Sour clover, crimson clover, alsike clover, burr clover, Bokhara clover, 
sainfoin, Jax^anese clover, and cowpeas were tested for green manuring, 
being grown under as similar conditions of soil and moisture as could 
be obtained. The ones coming nearest to the requirements were sour 
clover, crimson clover, Bokhara clover, and cowpeas. The latter, how- 
ever, are not suited for winter growing. To this list should be added 
alfalfa, which is a most valuable forage plant and under most 
circumstances the best suited for green manuring purposes. 

Anthracnose of beans, B. Gain {Uxtrait Compt. Rend. Assoc. Franc. 
Amnc. ScL 1898^ pp. 889-391). — This disease, which is due to Colleto- 
triohum liniemiitMammij is said to be quite common in the United 
States, England, and Germany, and to have been lately observed in 
France. The author reports having recognized it in at least 20 varie- 
ties of cultivated beans. In some cases he found from 5 to 18 per cent 
of the beans diseased. In some experiments conducted in 1897 the 
aothracnose reduced the yield of beans in 2 cases to only 8 and 9} 
times the amount of the seed, while sound seed produced from 100 to 
T20foM. 

A number @f investigations of the author are briefly reported upon, 
from which he concludes that the value of seed is greatly depreciated 
by the presence of the fungus. The specific weight is reduced from 3 
to 5 per cent a great many of the seeds lose the power to germinate. 

Some pot experiments are briefly reviewed, in which the effect of 
infested soil and of diseased seed in propagating the disease are shown. 
Plat experiments conducted in the same line gave similar results. ■ The 
author recommends that seed be carefully selected before planting, as a 
means of greatly reducing the disease. By following out this sugges- 
tioaand spraying with B-ordeaux mixture the bean anthraciiose could 
probably be held ill subjection. 

Experiments on finger-and-toe (club root) of swedes, (JSd. A0r. 
[London] Bpt. Agr. Fd. Great BrUain, 1897-98^ pp. A report is 

given of a number of experiments on the effect of soil treatment with 
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caustic lime, copper sulphate, gas lime, bleaching powder, chalk, and 
basic slag for the prevention of the club root, due to PlasimiiopJiora 
hrassicw. The results show that the sulphate of copper and bleaching 
powder were of little value, while the caustic lime, chalk, and gas lime, 
when thoroughly mixed with the surface soil, tend to greatly prevent 
, the disease. It also appears that the lime should be applied to the soil a 
considerable time before swedes or turnips are grown. Basic slag had 
but a slight effect in checking the disease. Where this disease is preva- 
lent all manure produced from affected roots should be applied to 
parts of the farm where turnips and allied crops are not grown; and 
in severe cases the growing of such crops should be entirely discon- 
tinued for a number of years, gradually restoring the soil by careful 
dressing with some form of lime. 

Phytophthora infestans as a cause of potato rot, L. Heoke 
{Jour. Landw.j 46 {1898\ Nos. pp. 71-74; ^^pp. 97-142^ pis. The 
author states that Phytophthora infestans is an indirect cause of potato 
rot, and while a rot of the tubers always follows an attack of this 
fungus, yet it can not be considered as the immediate cause. Clostri- 
dium butyrieum is reported as parasitic on the potato. 

The life history of P. infestans is re^ lewed at considerable length and 
the effect of dry weather on the development of the conidia is shown. 
The different methods of dissemination are discussed, the principal 
ones being insects and winds.' 

Experiments were conducted for the prevention of the disease, and 
it was found that fertilizers which increased the nitrogen content of 
the tubers rendered them more resistant to the rot. Fungicides were 
also successfully employed. 

The relation between starch content of potatoes and their 
diseases, Eokenbeeohee {Berlin: P. Parey^ 1898 ^ pp. 34; abs* in 
Ztsohr. Pflanzenkranh^ 9 {1899), No. 3, pp. 187, 188). — Investigations are 
reported on the resistance of 11 varieties of potatoes to potato rot. It 
is claimed the liability to disease decreases with the increase in starch 
content. The greatest amount of disease, 7.7 per cent, was found in 
1897 in a variety containing 17.7 per cent of starch, and the least, 0.05 
per cent, in one which had a starch content of 20.6 per cent. The 
intervening varieties were diseased in about the proportion of the 
amount of starch found. The average percentage of disease observed 
on 2 varieties for 10 years as shown, varied from 0,03 to 8.3 per cent of 
the crop. Ho relation was found to exist between starch content and 
potato-scab infection. 

Notes on apple and potato diseases, H. H. Lamson {Neto Samp- 
shire Sta. Bui. 65, pp. 101-108, figs. 5). — Brief notes are given on the 
blights and scab of potatoes and the brown spot and ai>ple scab of 
apples and pears. The results of experiments for the prevention of 
these different diseases are givon. ,|'ormalin proved as efficient as 
corrosive sublimate for ttia prevention of potato scab. 
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A mimber of experiments are reported in wliieh tbe effects of clitFer- 
ent fertilizers on the developiiient of the scab were testecL PliospliatCy 
stable inaiiiirei,' plasterj air-slaked lime, and wood ashes seemed to fa-Tor 
the (leYelopmeiit of the scab to a greater or less degree, air-slaked jime, 
plaster, and ashes being especially liable to increase the amount of scab. 
For the other diseases described, spraying with Bordeaux mixture is 
recommended, formulas for the preparation of which are given* 

Bxperiiiieiits in combating downy mildew of tlie grape with 
copper acetate, G, Beiosi [Atti Inst Bot, Unh\Bama^LK ser.^ 5 {1899)^ 
Pf . 145-157 ). — A condensed report is given of extensive experiiiieiits 
conducted, at a number of places in northern Italy, in which the" effi- 
ciency of copper acetate as a fungicide was tested upon several thou- 
sand vines. Five different mixtures contaiiiiiig copper acetate were 
tested, comparisons being made in many cases with a solution of sodium 
carbonate, borol or sodium borosulphate, and Bordeaux mixture. It is 
claimed that the different forms of copper acetate .proved f|iiite efficient 
in controlling the Beronospora and were without injiirioiis effect to the 
vines. The different mixtures should be carefully employed, and the 
strength of solutions of none should exceed 1 per cent. Copper acetate 
solutions are said to be easier i)repared and applied, adhere nearly as 
well as Bordeaux mixture, and are more efficient in preventing this 
disease. The borol and the, sodium carbonate solutions were of little 
value, as shown by these exiieriments. 

A pineapple disease, H. Tryon {Queensland Agr. 3 {1898)^ 

Mo. fp. 458-467 y pis. 4 ). — Under the name friiitlet-core rot of pine- 
apple^’ the author describes a disease in which the individual compon- 
ents of the multiple fruit of the pineapple are attacked. In QueenslaiKl 
the variety known as Prickly Queen seems especially subject to, the 
disease. Externally the fruit appears to ri])en unevenly, and although 
the symmetry is j)reser¥ed individual segments or groups of segments 
here and there reniain pale, green. Internally the fruit will be observed 
to contain weil-deffned dark-brown elongated inarkiiigs or areas of dis- 
eased tissue. They differ greatly in sha|>e, but owing to color and 
dimensions are': always very conspicuous. These discolored areas are 
found to occur immediately opposite the pale-green surfece inarkiogs 
already alluded to. The central axis of the fruit does not show any 
abnormal change. Upon separating the compound fruit it was found, 
■at least in the earlier stages, that each of* these discolored areas is con- 
fined to a, single segment. 

, ■ 'Various cause's have been attributed to this disease and the author 
in his in vestigation has, found the brown tissue to invariably contain the 
mycelium of a species of Mouilia closely related ■ to M.cmdida. The 
fungus, which seems to be new, is described without specific name. 
'While this fungus may cause, the, rotting, of the fruit, the immediate 
,,, .cause,. :0f the 'disease, the author, states, is a specie.s,of mite, the fungus' 
gaining access through the ■ injury caused by the insect. ' This ''mite, 
which appears to be new, is figured and described ■' .under the" .'name 
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Tarsonsmus ananas. In addition to tliis mite otlier means of jiossible 
infection are iiientioned, among tliem a fungus-eating acarid {Tp^ogly- 
])hns ananas^ n. sp,). 

In tlie discussion of remedies tlie aiitlior states that the Tarsoiiemus 
' mites occur throughout the entire pineapple x>inut 5 and when once 
infested the plant should be rooted out and burned, thus preventing the 
farther spread from that source. In replacing these plants, or in start- 
iug a new plat, suckers should be derived exclusively from plants in 
which the disease has not previously been observed. As an additional 
precaution they should be soaked in a lime-aud-siilphnr wash or treated 
with a carbolic-acid wash for some time i)rior to planting. 

A new disease of tlie pansy, B. E. Smith {Bot, ;^7 {1S99\ 
Ho. 3j 204jfig. I). — This disease is said to be characterized by 

the appearance of dead spots on the affected leaves. At first these 
are small with a distinct black margin, but soon becoming larger give 
to the leaf an appearance very similar to that produced by the well- 
known violet-leaf spot {Cercos 2 )ora viokv). The petals also become 
afiected, dying in spots and along tbe edges. Many of the petals do 
not develop fully and the flower thus appears malformed and unsightly. 
Such flowers produce no seed, and in a large field where x)ansies were 
raised for seed considerable loss was experienced. Tbe fungus, wliicli 
api)ears to be new, is cliaracterized as follows: 

^{Ci^Uetairmhum rioUe^rwoloHs, n. sp.— -Parasitic on leaves and petals of cultivated 
pansy ( Viola tricolor)^ causing pale yellowisb 8X)ots upon the leaves and dead areaa 
on the petals, together with more or less deformation of tbe blossoms. Spots. ,at 
first oihioiilar and delhiito in outline, but later becoming contlnont iind irregnlar. 
Aeervuli .numerous, 50 to 1.50 u in diameter, often confluent; stroma usually only 
slightly devcdopetl, but sometimes ahiuulaiit and forming a sortof pycnidium closely 
approaching' Vermicularia. Setm mostly single or in pairs, 20 , to TO /i long, deep 
brown, once or twice septate, tapering gradually to a point. Basidia sliorfc, hyaline. 
Coiiidia oblong* o,r slightly curved with hlunt ends; hyaline, continuous, granular 
with vacuoles, a,voragiiig 20 by 5 /n’’ 

Seeding on different soils to extemiinate smut, J. E. Hickman 
{Ohio Stai. 179-181 ). — A cooperative experiment between 

the Kansas and Ohio stations is described in wdiicli the eftect of soil 
on the propa«;atioii of smut was investigated. Smutted seed oats were 
exoliaiiged between the two stations and grow,u on different soils. The 
results indicate that the common belief t],iat changing oats to diflerent 
soil will eliminate smut is not founded on fact. 

Spraying 0110111x113618, in the season of 1898 , F. A, Sierine and 
Ih C« Btbwabt {Hew Torh> State 8ta. Bill. 150.^ x>p. 876-396, igls. 5). — In 
coiitiniiatioii of experiments previously repoi'ted (B. S. 9, p. aacj 
TO; p. 454), the authors give an account of cooperative spraying expetiy, 
ments with late cucumbers which wem conducted in 4 different locali- 
'■ 'ties on long Island during the season of 1898. _ In eaoh ease an entire 
field was sprayed; 2 fields receiving 7 applications of Bordeaux mix- 
ture, oiie 8; and one'5. ' , Owing’ fo" late planting, and a general lack of 
fertility; the crop in one ease was a failure. 

- 7280 -KO .3 - 5 ' ' 



258 


EXPERIMENT STATION RECORD. 


Tlie cost of spraying for eacli applica-tion was: At Greenlawii 
Beer Park §2.76^ Mattitiick $3.20, and at Smitlitoii Brandi $2 A3. 
Tlie value of tlie increased yield above tlie cost of spraying was: At 
G-reeulawii $73.7J:, Beer Park $22,51, and at Smithtoii Braiicli $37. 
At tlie market rate of $1.25 per thousand, it is shown that pickles can 
be profitably grown on Long Island, if spraying is practiced and the 
crop given the proper care. The cost of spraying as given represents 
the maximum cost, and in x>ractice the authors believe this could be 
reduced onedialf or in large fields even more. They recommend on 
Long Island s|)raying cucumbers commencing between July 15 and 
August 1, after which the vines should be sprayed every 8 or 10 days 
until frost. 

Spraying apple trees, with special reference to apple-scab 
fungus, J. 0. Blair {Illinois Sta> Bui 54^ pp. 181-204^ figs. 27 ), — The 
two most important enemies of apple growing in the State are the 
apple-scab fungus and. the codling moth. According to the statistics 
offered, they very greatly injure the crop, causing a depreciation of 
about 00 per cent in the apple crop of the State. Experiments have 
been conducted by the station since 1888 for controlling fruit enemies, 
and in 1898 experiments were inaugurated for the purpose of accu- 
rately determining what could be accomplished by thorough and sys- 
tematic sprajdiig. The trees were first sprayed with solutions of 
copper sulphate in varying strengths, using 1 lb. of the sulphate to 
from 5 to 15 gal. of water. Later applications of Bordeaux mixture 
were given the trees and Paris green was added to the Bordeaux mix- 
ture, three applications being given. The results of the treatment 
showed that it is very efficient in producing larger and better crops of 
apples. Comparisons were made in which lime wash wms applied to the 
trees with little effect. The biilletm concludes with descriptions of vari- 
ous forms of spraying apparatus and a number of formulas for the prep- 
aration and directions for the application of fungicides and insecticides. 

Spraying , esiperiments, H. M. Dunlap (Trans, Illimis Sort Soe.^ 
1898j S3€-355jpls, J).— A report is given upon a series of experi- 

ments in which apple and pear trees were sprayed at dificrent times. 
The first lot was sprayed once with copper sulphate before the buds 
started in 'the spri.iig; the second, was, sprayed once with 'Bordeaux 
mi 'xture' after the blossoms had fallen'; the third was sprayed twice 
: with", Bordeaux mixture, the first. time just after the falling' of the 
' hlossoins, the second, 10 days 'later; the fourth was sprayed once with 
; copper sulphate before the swelling of the buds and once after; the 
■ fifth was spivwed once with copper sulphate' before the buds started 
and twice with Bordeaux mixture after the blossoms fell. "The effect 
of the different sprayings on foliage and fruit is stated. 'Among the 
deductions drawn from the experiments, the author states ■ that, it ii''^ 
necessary to spray whether a crop of fruit is expected or not, on account , 
of ' the effect which the sj.)raying exerts on the next yearns crop; that 
Bordeaux mixture is c'ffective on fruit and foliage: and thirt 2 a|,)plica- 
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tioos after tlie blossoms fall are necessary to secure tlie best resiiife, 
Tiie application of copper sulpbate before tbe buds started in tlie spring 
did not show any superior advantage in this series of experiments. 
Tbe formula for tbe Bordeaux mixture used was 20 lbs. copper siilpbate^ 
15 lbs. limCj and 300 gal. of water. 

Motes on nematodes occurring on cultivated plants^ E. Hen- 
Nixa {Landthr. Akad. Mandeh Ock. Tidskr,^ 1898^ jip. 2-i7-26'5}. —The 
author gives a general characterization of nematodes and describes in 
particular Tylenchm hordeij T. seandens, 1\ devastatrisc, Meteroclera 
seJiachtii, S, radioioola^ and Dorylaimns condamnL For each of these 
species the more important host plants are given, together with notes 
on their geographic distribution, means of distribution, the symptoms 
of disease produced on different host plants, the development and life 
history of the nematodes, and means for their suppression. Of the 
nematodes occurring in the northern part of Europe he ineiitions 
T. hof'dei as having been found on barley in Sweden, E'orway, and 
IJortherii Finland 5 on Elymus in l^ovwsbj^ Denmark, and Scotland; 
upon Poapratensis and possibly also upon oats in Sweden; T. seandens 
is reported occurring in Sweden, where it is very common on wheat 
but is unknown in Denmark or l^Torway. T, devasiatriv is known to 
occur in Denmark on clover, potatoes, and Eiiglish rye grass; in FTor- 
w^ay upon clover; but is not known to occur with certainty in Sweden. 
jT. scJmeJitU occurs in Denmark on beets and is esiiecially iiijiirfous to 
oats. In Sweden it occurs on the same plants, but is as yet unknown 
in FTorway, So far as the Scandinavian peninsula is concernetl, R. rad- 
idcola is unknown and has only been reported in Denmark on species 
of Balsamina. The distribution of i). eondamni is said to be unknown. 

Mew spraying devices, B. T. Galloway ( 17. & Dipt. Agr.^ Pivisimi 
of Yegetahle Physiology mid Pathology Cire. 17 ^pp, figs, 3), — A descrip- 
tion is given of a new spraying apparatus devised by the author, for 
use in place of the more expensive forms of apparatus where a limited 
amount of spraying is to be done. This consists of an ordinary hand 
syringe fitted with a Vermorel nozzle provided with a separate intake. 
A second form of apparatus described is a greenhouse nozzle for the 
application of ivater. It consists of a flattened easting which contains 
a narrow slit through which the water issues, and with a pressure of 
30 to 40 lbs. the leaves of plants can be thoroughly washed without 
soaking their roots. 

A review of the fungus diseases observed during 1897, Q./BmoBi {Atti lmi. 
BoL Univ. Pmiaj ser.j 5 {1899)jpp, 5^7-55^) .—Notes are given of the occurrence of 
diseases of grapes, cereals, orchard fruits, garden products, forage plants, oruu- 
mentals, forest trees, etc. Among the notes on the garden products, experiments are 
reported with coi)per acetate for the prevention of downy mild&w (Plf^topliihom 
iufestms) on tomatoes. The different solutions, used are said' to, he somewhat more 
efficient than copper sulphate solutions.' 

V Bacterial rotS' of' plants, L., BussARD/(i2e-i?.' PiL'f l899t Mo. feSh?, pp. 388-597). 

Yellow rust (Puccinia glumarum'):; on .barley, in 'Denmark, L. P. Lavvitsen 
(LmuhmmUblade, 31 {189S), Mo. 52, pp, 747-750), 
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Potato diseases and tlieir treatment, B..T. Galloway (U, S. Dep, Agr., Farm- 
era^ Bill. 91, pp. 12, figs. Popular notes are giyen describing the early leaf blight^ 
late blight or rot, brown rot, potato scab, and scald of potatoes, with suggestions 
for prevention. With suitable apparatus and labor at $1.50 per day, the author 
states that potatoes may be sjirayed 6 times at $6 per acre, and considering the 
increased yield which follows the application of the fungicides, whether diseases 
are present or not, the writer feels warranted in recommending the application of 
the treatment. 

Potato-scab e:speriments made in 1898, H. Garmah {Eentuchj Sta. Biil.Sl, pp. 
5-11, fig. 1). — A report is given of experiments made to test the efficiency of different 
strengths of solutions and time of soaking seed potatoes in corrosive sublimate and 
formaliu for the prevention of potato scab, The results obtained show the superi- 
ority of corrosive sublimate treatment over that of formalin. The most effective 
treatment was that in which 4 oz. of corrosive sublimate was dissolved in 30 gal. of 
water and the seed tubers soaked for one hour in this solution. 

All methods of treatment reduced the production somewhat, the untreated rows 
yieidiug a few more pounds of potatoes than the treated ones, but when the worth- 
less scabby potatoes were thrown out, the advantage was decidedly in favor of the 
treated lots. 

Bacterial diseases of potatoeis, C. Wehmer (Centhl. BaJcL u. Par., £. Jht,, 5 {1899), 
No. B^ pp^ SOS, S09).~—k reply is made to the criticism of Frank of. a previous paper by 
the author on the bacterial diseases of potatoes. 

Some diseases of the sweet potato and how to treat them, C. 0. Townsend 
(Maryland Sta. Bui, 60, pp. 147-168, figs. 17). — This bulletin is apparently a compilation 
of New Jersey Stations Bulletin 76 (E. S. R,, 2, p.416). 

Fungus diseases of the apple and pear, M. B. Waite (Proc. Michigan Hort. Boo., 
1897, pp. Popular lecture on pear and apple scab, pear-leaf blight, and the 

bacterial blight of pear and apple, with suggestions for their prevention. 

Diseases of the apple, W. J. Beal (Proc. Michigan Sort. Soc., 1897, pp. 174-lSS Jiffs. 
4). — A semipopuiar address describing apple scab, soft rot or blue mold, black rot, 
bitter rot or anthracnose, spot of Baldwin apples, leaf rust, powdery mildew, ffy 
speck and twig blight, 

A little-known mildew of the apple, A. J. Grout (Bui. Torrey Boi. Cluh, 96 
(1899), No. 7, PP.S7S-S75, ph f).— Notes are given on Sph<crotheca malL This mildew 
is thought to occur abundantly, but as the peritheca are borne upon the young 
shoots and do not mature until late in the autumn it is usually overlooked. 

Canker on apple trees (Jour. Bd. Ayr. {^Londou), 6 (1899), No. 1, pp. 66-69).— 
Popularly describes diseases due to Nectria diUssma and BacUhtB am ylororus, both of 
which are said to be commonly confused in England under the name of canker. 

Can leaf curi of the peach be controlled? A. D. Selby {Proc. Cohmbtis Mori. 
Soc., 13 (1898), pji. S4-8S, jjIs, 2 ). — ^Notes are given of experiments on the control of 
leaf curl {Mxoasciis deformans) of the peach. The author states that it can be 
controlled and a fair crop of peaches saved by the proper use of Bordeaux mixture. 

Report: on black rot in 1898, A. Prunet (Prog, Agr. et Fit. (Md. L’Bst), 90 (1899), 
Nos. 98, pp. 45-50; 29, pp, 75-80). — This is essentially the same, article as that giveu iii 
But [Min. Agr. France] IS (1899), No. B,pp, 265-986. 

Parasites of the grape, F. Noagk (Bol. Inst. Agr, Sio Paulo, 10 (1899), No.:?, pp. 
91-114, pis, ^).--Notes are given descriptive of mildew, anthracnose, powdery mildew, 
bitter rot due to Mdanmnmm fulgineum, a root rot, and sooty mold or ^^fnmagine” 
due to Apiospormm brasilimse, n. sp. The drying of the foliage by the wind is also 
mentioned. , ' 

Cryptogamio parasites of the grape, J. de Campos Novaes (Bol. Inst Agr. Sdo 
Fmlo, 10 (1899), No. 9, pp. 51~90). — Notes are given on the attacks of Plamiopgra 
vifis, Cercospora vUis, OUVmm tiichcrij (Mmpoi'ium mipclophagnm, black rot, Botrytis, 
bitter rot, and Sacdmromyees e/tipsouhtfs on ripe grapes. 
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Some enemies of the vine (Bev. Agi\ Okn.Jpl.^ PantgHay^ 1 {1S9S), 2\o.G~7,pi}. 
389~:399), — ^Notes are given on Margarodes viiium and graj)© antliracnose, together 
with directions for their preTention. 

A new micromycete of the grape, L. AIontemarti^!I {AUi Inst, Mot, Univ, Fcwm^ 
2, ser., o {1899), pp, 69-73, pi. 1). — The author describes, under the name Aureohasldium 
viih uFtam, anew variety of micromycete which attaehsthe petioles and leaf blades 
of the grape, causing the latter to dry up and roll in. The fungus is characterized 
as follows: Pustules at length confluent, white; hasidia hyaline, 6 to 7 // broad 
and 13 to 22 p long; spores cylindrical, QtoS jn long and 1.5 to 2 p broad. 

A new disease of coffee, M. S. Bertoxi {Bee. Agr. den. AjyL, Pitraguag, X (1S9S), 
No. 4-5, pp, 311-223, figs. 5). — A review is given of a number of the fungus and other 
diseases of the coflee plant and a new one described. This disease, which attacks 
the roots of the plant, is said to he quite destructive. It is due to RMzoetonia siil- 
epUjea, n. sp., and the parasite is described at length. Humidity of soil favors the 
disease. When severely attacked the author advises rooting ont and destroying the 
diseased plants as the only preventive. 

The strawberrydeaf blight, P. Passy {Bei\ Mart., 71 {1S99), No. 13, pp. 282-284, 
figs. 6). — ^Notes are given on SphcEveUn fragarm, with suggestions for prevention. 

A method of avoiding lettuce rot, H. Garman {Kentuehij Sfa. Bui, SI, pj), 1-4, 
pis. 2), — The disease of lettuce known as rot, which is particularly severe on this 
crop when grown under glass, may he checked or entirely avoided, according to the 
author, hy preventing the portions of plants above ground from becoming wet. This 
may he done by siihirrigation or any other way so that the moisture be kept ofl 
the leaves. In order to keep the tips of the leaves from coming in contact with the 
wet soil, the author has found that a mulch of excelsior is very heneficlal. 

The aster disease, A. F. Woods (Gardening, 7 (1899), No. 162, p. 277). — Notes are 
given of a disease of Chinese asters which is thought to he undoubtedly due to a 
species of Fusarium. Diseased plants should he destroyed whenever found and the 
soil surrounding the roots he thrown out. Asters should not be planted in soil 
where the disease is known to have previously existed, 

A new disease of Azalea indica, P. Yogliko (Matpighia, IS (1899), pp. 7S-S6, 
pis. 2). 

Diseased Hemerocallis leaves, W. G. Smith (Gard. Chmn., 3.ser.,2S (1899), No. 
652,2). 415). — Notes the occurrence of a species of Asteroma on leaves of Hemerocallis. 

A new violet disease, A. N. Berlese (itir. Batol. Veg., 7 (1898), No. 5-8, pp. 
167-172, pi. i).— Under the name Cladocliytrinm vlolw the author describes a new spe- 
cies of fungus 'which is said to attack the roots of Viola tricolor, destroying the 
plant. As each dead plant is a center of infection, all snch should be dug out and 
destroyed. If the attack becomes especially severe, violet growing may have to be 
abandoned for a time. Further investigations on this disease are in progress. 

A violet disease (Jour. Soc. Nat. Hort. France, S. ser., SI (1899), pp. 423, 423). — 
The ocurrence of a severe outbreak of a disease of violets, due to Fhyllostkta rioke, 
is mentioned. So severe was the attack that all leaves were destroyed in 15 days. 
Experiments were made which seemed to indicate that the disease could he con- 
trolled by copper fungicides. 

Bacteriosis of the walnut (Faeifie Burat Fress, 57 (1899), No. 25, p, 387). —A note 
is given of the very destructive effect of this disease on the walnut crop. The dis- 
ease may he recognized hy black sunken areas in the outer hull of the fruit. All dis- 
eased material should he destroyed, the trees carefully pruned, and sprayed with 
Bordeaux mixture. Winter applications to young trees are thought advisable. 
By this method N. B. Pierce, a special agent of the U. S. Department of Agriculture^ 
Jias demonstrated that more than half the loss may be saved. 

A mildew on Caragana arborescens, P. Magnus (Ber. Bent. Bot. Gesell., 17 
(1899),, No. 4,pp. l45--15X,pl. 1). — Mic^osphodra caragancs is figured and described. 
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Hotes on Periderminm plowrighti, C?. B. Plowright (Gard, Cliron.,3. ser., 35 
(1899)^ No. 653,1). 415). — Attention is called to specimens of Periderminm jiloitTighti j)ro^ 
diiced by artificial inoculations. In one case telentospores of Coleosporinm tnssilaghm 
were placed upon Pinus sylvestris in October, and in April tbe Periderminm was 
abundant. In anotlier series of experiments young plants of Tussilago fmfara 
infected with Periderminm mculiosx>ores in Ajiril produced uredosxiores in May. 

A fungus disease of Douglas fir, G. Leyen {Trans, Iloy. Scottish Arlmr, Soc., 15 
{1898), pf. S, pp. 819, 330). — Notes tbe occurrence of Phoma pithy a on tlie Douglas fir 
in Bcotland, wliere this tree was tbonglit to be free from disease. Fully 10 per cent 
of tbe plantings for 3 years are reported as having been destroyed by tb© disease. 

Pathological conditions of plants due to animals, De Stefani {Agr. Calabro 
Simdo, 38 (1898), Nos. 15, 19, 21-33; als. in Bot. Centhl., 79 {1899), No. 3, pp. 68, 69 ). — 
Describes a number of galls, swellings, etc., due to various insects. 

Nematodes of coffee roots, A. Zimmermann {Meded. S’ Lands Plantentuin, 1898, 
No. 37, pp, 64, figs. 17; ahs. in CentM. BaU. u. Par., 3. Aht, 5 {1899), Ab. 11, pp. 415-419). 

A study of tile alterations in the roots of the grape due to phylloxera, A. Mil- 
LARDET (Bxtr.Aetes Soe. Lmn. Bordeaux, 53 {1898), pp. 39, pZs. d). — The author recog- 
nises two forms of injury to all grajje roots except those of Vitis rotnndlfolia, viz, 
nodosities and tubercles. The former are x>roduced at the extremities of very young 
roots and root hairs, while the tubercles may he formed on any portion of the root 
where longitudinal growth has ceased. The effect of each on the structure of the 
root is shown and the ultimate injury discussed. 

Investigations on the cause of “beet sickness” with special reference to the 
carbon bisulpMd treatment, A. Koch ( Untersnclmnf/oi iiher die Ur sack en der Beben- 
mudighmi mit lesonderer BeruclcsicliUgung der Schwefelhohlenstoffl)eliandlmig. Arb. 

Landiu. Gesell., 1899, No. 40, pp. 44, pis. 5). 

Spraying will save the pickle crop, F. H, Hall {New Yorlc State Sta.Bul.156, 
popular ed., pp. 8, pis. 2). —This is a popular edition of Bulletin 156 of the station 
(see p, 257). 

Suggestions as to spraying, J. A. Tillinghast and G. E. Adams {Bliode Island 
Sta. Bui. 52,. pp. 48). — Tli© authors have brought together in convenient form the 
information necessary for the jiractical use of fungicides and insecticides for pre- 
venting attacks of the more common insects and plant diseases infesting orchard, 
garden, and other crops. Formulas for the preparation of the fungicides and 
insecticides recommended for use are given, and descriptions of the different forms 
o£ apparatus eom,plete the liiilletin. 

The spraying of plants, W. M. Muxsox {Maine Sta. Bui. 52, pp. 8). — Gives a brief 
accoiint of the reasons for spraying, together with directions for preparing Bor- 
deaux mixture, potassium siilphid, Paris green, kerosene, and tobacco, and advice 
concerning the choice of pump, hose, and nozzle. 

Spraying of fruit trees {Jour. Bd. Agr. {London}, 6 {1899), No. 1, pp.1-5). — Popu- 
lar notes are given showing the advantages of spraying for the prevention of fungi 
and insects, and formulas for a number of fungicides and insecticides. 

A copper fungicide designed especially to combat black rot, J. Peeealtb 
^XCompt. Bend. Acad. Sd, Paris, 137 Afungicide'eomposed 

of copper sulphate, sodium carbonate, and resin is described. ' The formula for prep- 
; aratioii is given and its efficieney and adhesiveness compared with alkaline Bordeaux 
mixture, and a mixture of copper sulphate and soap. It is claimed that the resin 
mixture as recommended is much more adhesive and that 'it carries a larger propor- 
tion of soluble copper than' either of the other iungicides.. The total copper content' 
is also larger. . . 

Influence of Bordeaux mixture on fruit development, E. Pyxaert {Bui. Arbor, 
d Plor., 1899, pp. 81-83). 

The addition'.'of' common salt to Bordeaux mixture, D. Degrully {Prog. Agr. 
d Fit. (Md» I/Msi), 20 {1899), No. 24, pp. 710-712). — In a previous number of this 
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journal tlie author recommended the addition of a small quantity of common salt to 
Bordeaux mixture when employed for the prevention of black rot of grapes. ' This 
recommendation was based upon a series of observations in which the saline solu- 
tions seemed to have given the best results. In the present note the experience of 
a correspondent is given from which it is advised to add not more than 250 gm. per 
hectoliter of solution, dej^eiident upon the amount of cop>per and lime used. 

Apparatus for the application of powders to plants, P. Eerrouillat ( Frorj. 
Afjr. et Vit. VEsi), -30 (1899)^ JVb. 29,'i[)y), 69-75^ figs, J). — Describes a number of 
kinds of improved apparatus for applying powdered fungicides to plants^ and com- 
pares their efficiency. 


ENTOMOLOGY. 

Insect pests of domesticated animals, E. S. MacDougall 
{Trans. Highland and Ag}\ Soc. Scotland^ 5. ser,j 11 [1899]^ pp. 162-204^ 
figs. 24). — The author gives a general classification of the insects which 
are injurious to domestic animals, including the common Mallophaga, 
Pediculidm, Diptera, and Pulicidm. Of the Mallopliaga, the writer 
gives descriptions and economic notes on the following genera: Tri- 
chodectes, Ornithobiiis, Lipenrus, Gouiodes, Goniocotes, Docophorus, 
and Menopon pallidum. Of the Pediculidie, notes and descriptions are 
given of Phthirius, Pediculiis, and Hmmatopinus. 

As remedies for both these orders, the author suggests the use of an 
ointment to be rubbed into the hair for the purpose of suffocating the 
pests, which is to be made of 1 part of sulphur to 4 parts of lard. Several 
washes are also suggested: (1) A decoction of 1 oz. of stavesacre seed 
to a quart of liquid, half water, half vinegar. (2) Benzie 1 part, soap 
6 parts, water 15 to 20 parts. Kerosene emulsion and tobacco decoction 
are also recommended as washes. 

Descriptions and economic notes are given of the human flea, dog flea, 
and bird flea. The more common methods of controlling these pests 
are described and recommended, and it is stated that a Southern Mexican 
plant, Aselepias curassiviea, which the Indians inake into brooms, is 
effective as a repellent for fleas. 

Among the Diptera^ the author chooses for consideration the ox gadfly, 
gnats, botflies, ox warble fly, horse botfly, sheep botfly, house fly, blue- 
bottles, flesh flies, and Melopliagtis ovimis. Notes by way of description 
and on the life history and economic importaiiee of these insects are of 
considerable length in each case, and the most approved remedies are 
recommended. 

Injurious insects and fungi {Jour. Bd. Agr, [Lmidon]^ 6 {1899)^ No. 
pp. 56-69 y figs. o ). — The larvm of crane flies (Tipiilidm) are reported as 
'having caused considerable injury to wheat, winter oats, winter barley, 
and strawberry plants. Notes are given on the habits and life history 
of these insects. ' 

' The Scotch fir trees were attacked by Osomwmmra. 

' The insect is described in its various stages, and among other remedies 
y' it is suggested that infested shoots'be out especially on the young 
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trees wRere it is more conveBienty aud that larger trees be sprayed with 
solutions of soft soap and quassia chips. 

The raspberry moth {Lamproyiia ruhiella)is said to have been exceed- 
ingly injiirioiis to raspberries, the young larvic living in the buds and 
preventing their development. . The insect is described and figured in 
Its various steges. The caterpillars pass the winter iu the earth and 
rubbish near the raspberry cane. The author, therefore, recommends 
that the ground be thoroughly stirred up about the canes so as to 
destroy the pupse in the spring, or that soot and lime or kainit be dug 
into the ground so as to destroy the insects. Tomtits are reported as 
feeding upon the insects to a considerable extent. 

The raspberry weevil {Otiorhynclm^ ^piciiye^) m its larval condition 
causes much injury to hop stocks and the roots of various plants, such 
as strawberries, gooseberries, and vines. The beetles are also injurious 
to wall-fruit trees, the injury being done by gnawing the bark off the 
shoots. The author recommends as a preventive remedy frequent 
lioeing of the ground about the raspberry plants. 

The fruit-tree beetle {Scolytus rugulosiis) is reported as increasing in, 
numbers. The author mentions the symptoms by which it may be recog- 
nized 'that a tree is infested with these insects. It is recommended 
that badly infested trees be cut down and burned during the winter. 

Destructive insects of North Dakota, 0. 13. Waldron {North 
Daliota 8ta. But 298-304 ), — The author gives brief popular notes 

on the grain aphis, the wheat-stem maggot illeromijza and 

the Hessian fly { Ceeidomyia destruetor). He recommends the burning 
of the stubble or deep plowing of the land as a destruction of the flax- 
seeds of the Hessian fly. The frit-fly is mentioned as a near ally of the 
Hessian fly and as liable to be mistaken for it.- The author describes 
the habits' and appearances of the Rocky Monntain locusts, and recom- 
mends the farmer to plow deeply all lands which are suitable to serve 
as egg-laying ground for the locust. The young are not able to escape 
from the soil when the eggs hatch if they are plowed under to a depth 
of 5 in. • Another remedy is suggested which has proved successful in 
many places and ' which consists in scattering straw over grouncl infested 
" by the Rocky 'Mountain locust in. the spring wdien the young are' unable 
■ ' tO' fly. The young congregate and.er this straw in the evening and may 
be readily destroyed in that situation by burning. The method of plow- 
ing furrows, along the side of the field, and spraying the edge of the 
' field with Paris green, and of scattering poison bran in such situations 
are mentioned as eifective. remedies. The ; ^H.iopperdozer^^ also is 
'described, along with recommendations as to the best, way of operat- 
ing it. 

The coinmon red mite parasite and a tachina fly are mentioned among 
the' enemies of the locust. Brief notes' are given on a number of plant 
lice and scale lice. , 

Proceedings of ' the Entomological Society of Washington 
(Proo. Mnt '8m» Wdshington^d {4899)^ No, 8^ pp,177-B45 )» — This number 
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contains notes on a great variety of insects, myriapods, and araclinids, 
togetlier witli tlie descriptions of new sx)ecies. A few papers of special 
interest to workers in economic entomology can be noted. 

A (Mj^terous 2 )arasite of Laclmosierna^ L, 0. Howard (pp. 198, 199). — 
Contains an account of tbe finding of two May beetles witli dipterous 
eggs fastened upon tbem. 

Some stmiwiiiral points in saicfiy Iarv(e^ .if. Yf. .Z)j/«r (pp. 218-221).— 
Tiie lanne of. 8 species of sawflies are described witli special reference 
to their identification. 

Glassijication of the old family Chalcididte^ Tin H, Aslimerid (pp. 242- 
249). — The paper contains an analytical table for the classification of 
the fainilies and subfamilies belonging to this group. 

A« inwestigatkm of applied entomology In the Old Worlds C. Z, Ilarlait 
(pp. 265-291), — The author gives an account of a recent trip m the Old 
World and of entomological observations made en route. The means 
of combating injurious insects w^hich are in common use in the Old 
World are discussed and an explanation is suggested for the fact that 
insect outbreaks are of less importance in the Old World than in the 
NTew. A number of European species of injurious insects are mentioned 
which are perhaps liable to be imported into this country in the future 
unless precautions are taken. 

Hesoriptions of the larvce of fifty Forth American Foefuidce^ H, G. Byar 
(pp. 315-332).— Technical descri|)tions of species belonging to a number 
of genera, with an analytical table designed for use in identifying them. 

Alfalfa, grasshoppers, bees — ^their relationship, S. J. Htjntee 
{Contrik Bnt Lak Univ» Kansas, 1899, Ko. 65, pp, 152, figs. 59, pis, 12 ). — 
The first part of this bulletin contains a general account of the grass* 
hoppers which are injurious to crox3S in the State of Kansas. The 
species which are mentioned as being of especial economic importance 
are ; Melamoplus difi-erentM M, atlanis, 2L Mviftatus, M./emur-ruhrmn, 
M, paelairdi, 31. sirretus, Bissosteira longipennis, and D. Carolina. 

3L differentialis is chosen as the subject of a S]>ecial study. A 
detailed account is given of the appearance of its different immature 
and mature stages, including the egg stage. Its habits of egg laying 
are recorded, the common food plants of the insect are listed, and an 
account is given of the natural enemies of this grasshoi;)per. Among 
the vertebrate enemies are domestic fowls, blackbirds, meadowlarks, 
red-headed woodpecker, catbird, red- eyed virio, yellow-billed cuckoo,: 
and the loggerhead shrike. Blaeksnakes are also said occasionally :to 
feed upon this insect. Its invertebrate enemies include the locust mite 
{TromMdimn locustarum), predaceous beetles, and parasitic flies, among 
which are mentioned Sareophaga cimhieis and S. himteri, One of the 
Asilid flies [Mrax einerascens) was observed preying upon the young 
grasshoppers. The locust fungus {Bmpma grilU) is r6CN>rded as bamg 
■an efificient help in the control of these grasshoppers^' ‘ ' 

A detailed account is given of the internal And ^temaj anatomy of 
the species. The remedies. whieli are usmi^'rseommended for grass- 
hoppers are described and urged upon the fermers for use, inelnding 
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tlie liopperdozer^ spraying with Paris green, and deep plowing of stub- 
ble fields, together with the disking of alfalfa fields in the early spring. 

A bibliography of articles relating to Jf. differentialis is ap];>ended to 
this discussion. 

The second part of the bulletin contains an account of the relation- 
ship of bees to alfalfa and various suggestions for the practical and 
economic rearing of bees. The experiments which were made for that 
purpose showed that the seed crop of alfalfa upon which bees gathered 
honey was 66 f per cent greater than that from crops of alfalfa which 
were not visited by the honeybee. 

An account is given of the different varieties of bees, of the differ- 
ent forms of bees found in a single colony, and of the various products 
which are x)rodiiced by bees. Analyses are tabulated of various kinds 
of honey made from different plants, and alfalfa honey is pronounced 
as the one which most nearly approached the standard of excellence. 

The author describes the method of fertilization of alfalfa by the 
honeybee, and reports communications from a large number of corre- 
spondents concerning the benefits derived from the keeping of bees in 
connection with the raising of alfalfa. On images 102--141 A. H. Duff 
gives practical directions for the rearing and the management of bees, 
with advice as to the kinds of hives to be preferred and as to the 
extraction of honey, the rearing of queens, and the winter care of bees. 
A brief account is given of the foul brood of bees and of the wax moth, 
with a suggestion of the usual remedies, A list of the principal honey 
and pollen producing plants of the State is appended to the bulletin. 

The grain aphis ; an army cutworm, E. V. Wilcox [Montana Sta, 
BuL 17j 18^ Jigs. 2 ). — The grain aphis '(SiphonopJiora avence) is 

reported as having caused considerable damage to grain crops in the 
State during the past year, the aphis being so abundant in some 
instances as to interfere with the successful operation of binders. 

Some observations were made on the natural history of the grain 
aphis with results which may be stated as follows : In the early spring 
the viviparous females which have wintered over on the roots of winter 
wheat come up on the leaves. Here, and later upon the wheat heads, 
an indefinite number of generations are passed until the wheat is cut. 
Then the aphis migrates to oats, clover, various grasses and volunteer 
oats and wheat, and finally to winter wheat upon which it preferably 
passes the winter.^^ A cold rainy spring is mentioned as being unfavor- 
able to the rapid multixdication of the aphis. 

A number of natural enemies were noticed preying upon the aphis, 
among them being the ladybugs, syrphus flies, and aphis-lions. Lady- 
bugs were observed to go down upon the roots of grain in the fall in 
search of the aphis, and to pass the winter in that situation along with 
the aphis. 

Spraying with kerosene emulsion or tobacco water is mentioned as a 
possible remedy, and it is also recommended that the stubble should 
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be burned soon after the harvesting of the crop; and attention is called 
to the advisability of rotation. 

A species of cutworm ( Ghorimgrotis agrestis) was observ^ed as occur- 
ring in nniisually large numbers and adopting the army worm habit. 
It was seen feeding upon a large variety of food plants, incliidiog 
garden vegetables, fruit trees, and especially grain crops. 

The remedy which was tried with best results was the running of 
irrigation ditches between the crox) and the advancing army of worms 
and keeping a stream of water flowing through these ditches. The 
worms fall into the ditches and are drowned. Another remedy which 
was tried was the use of poison bait. Oiovmr dip|)ed in a strong solu- 
tion of Paris green was used as the bait, and destroyed the cutworms 
very effectively. The natural enemies whicli were noticed preying 
upon the cutworms were species of ground beetles (Harpalus and 
Calosoma) as well as of the whirligig beetles (Gyriniis and Dyneutes). 
The blackbird, robin, crow, meadow lark, and domestic poultry were 
observed eating the cutworms. 

The San Jose scale problem in Ohio in 1898, P. M. Webster 
{Ohio Sta, Bill 108^ 185-199 ^ figs, i),--- Among the remedies to be 
used in controlling the San Jose scale the author considers 5. The first 
remedy, or burning, is to be adopted in case of badly infested trees, 
especially if these trees are young or of little value. The second rem- 
edy, or the use of whale-oil soap, in the experience of the writer is very 
effective. The whale-oil soap is said to injure the fruit buds of the 
peach if applied during the fall and winter, but when applied in the 
spring no decided injury was noticed, and the San Jose scale was thor- 
oughly destroyed and at the same time the peach-leaf curl seemed to 
be checked. The whale-oil soap had no detrimental effects on fruit 
buds when applied in the proportion of 2 lbs. to 1 gal. of water, pro- 
vided the application was made in the si>ring when the buds were just 
putting forth. The treatment by this method is said to have increased 
the fruit yield about 75 per cent and to have increased the growth of 
the trees and the amount of foliage to a considerable extent. Whale- 
oil soap does not destroy all of the San Jose scale, but the results from 
its use are v- ery eiicoiiraging. 

The third remedy, or kerosene, was experimented with to some extent, 
and the results were generally unfavorable. Kerosene, when S|)rayed 
on a dark day or in the evening, was almost uniformly harmful, injur- 
ing both the bark and the buds. All trees that were sprayed dropped 
their foliage prematurely. A maxde tree, which was sprayed, died ; 6 
|)each trees died from the effects of the spraying; and even apple trees 
were considerably injured, and one died. 

The fourth remedy is ai)plicable more especially to nursery stocky and 
is the method of fumigation with hydrocyanic-acid gas. This method 
IS recommended for all nurserymen , as being much more reliable than 
the personal examination of an entomologist. 
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Ill tlie line of tlie fiftli form of treatment^ or the ntifizatioii of natural 
enemies^, the author attempted the importation of the Florida fungus 
enemy {8])hcvrosUlhe coceopMla) without much success. It is suggested 
that perhaps a careful examination of the conditions under which the 
San, Jose scale lives in Japan would disclose some natural enemies of 
the scale which might profitably be imported to this country. The 
author believes that Japan is the home' of the San Jose scale. 

The fruit-tree bark-beetle ; the common apple-tree and peach- 
tree borerSy J. M. Stedman (Mmoitri Sta, Bui, 44 ^ pp, 19 j figs, 7), — The 
fruit-tree bark-beetle [Smlytiis riigtilosus) is recorded as attacking vig- 
orous trees as well as those which have become devitalized through 
other agencies. The ordinary food plants of the beetle are said to be 
the plum, cherry, apricot, nectarine, peach, pear, apple, and quince, 
Apple trees are so often weakened by the attacks of the woolly aphis 
that they are thus made much more susceptible to the attacks of the 
fruit-tree bark-beetle, and peach trees suffering from the work of. the 
peach-tree borer are thus brought into condition to be ruined by 
the attacks of the bark beetle. The beetle is described and figured in 
its various stages. The beetles emerge the last of March in this State, 
and begin making their tunnels. About . 80 eggs are laid by each 
female. The tunnels are almost entirely confined to the cambium 
layer. In Missouri the beetle has 3 or 4 broods during the season, 
each brood requiring about 5 weeks for its development. The most 
^ommon parasite which preys upon this beetle is said to be Ghiropacliys 
colon. The best i)revention from the attacks of the beetle is to keep 
the trees in a good, vigorous condition. Mechanical barriers are of lit- 
tle value in keeping off the insect. The author has used a wash made 
by dissolving 1 lb. of potash whale-oil soap in 2 gal. of water, which 
was applied about the middle of March and again about April 1 with 
good results. The best wash, however, in the author’s experiences^ is 
made as follows: ‘^Dissolve as much common washing soda as possible 
in 6 gal. of soft water, then dissolve 1 gal. of ordinary soft soap in the 
above and add 1 pt. of crude carbolic acid and mix thoroughly; 2 lbs. 
of lime is then slaked in 2 gal. of water and filtered so as to remove 
air dirt and small lumps; this is now added to the aboye and mixed, 
while to all is added | lb. of Paris green or | lb. of white arsenic,, 
and all thoroughly mixed together.” ■ This wash is to be applied todhe 
trees by means of a spray |)ump as soon as the beetles emerge in the 
spring, and other' applications may be made as required. 

The second part of the bulletin contains descriptions and economic 
and'' biological notes upon the^ peach-tree borer {Samiina exitiosa)^ the 
round-headed apple-tree borer (Saperda candulafi the; flat-headed 

apple- tree borer (Chrysobothris femorata). Ab mmoimB for these 
borers, the author suggests digging out the grubs with a sharp knife, 
pouring hot water or kerosene into the burrows, and the use of thin 
wooden wrappers about the base of the trunks. Besides these mechan- 
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ical measiires certain washes are recommended, the best of which, in 
the author’s experience, is made in the same way as the one recom- 
mended for use against the fmit-tree bark-beetle. 

The forest tent caterpillar, C. M. Weed {New Hampshire SteL Bnl 
64jpp, 75-98^ figs, 14 ), — The author reports an unusual amount of dam- 
age from this insect during the past year, not only to forest and shade 
trees, but also to fruit trees. A popular account is given of the appear- 
ance of the different stages of the insect and of its habits and life his- 
tory. W. T, Fisk observed that if the young caterpillars were suddenly 
disturbed while feeding they fell to the ground without spinning threads. 
This suggested a remedy in the way of banding. Since a large propor- 
tion of the caterpillars during their younger stages fall to the ground 
at some time or other they can be prevented, by the use of tarred 
bands, from ascending the tree again. The insect is compared with the 
American tent caterpillar, and various differences in appearance and 
habit are mentioned which render more easy its identification. A 
list of food plants is given, which includes the plants previously pub- 
lished as being fed upon by this insect, and also a list of the food plants 
of the tent caterpillar as observed by Miss Soule in Vermont. The 
same observer reports a considerable list of plants in the leaves of 
which she found the cocoons of this insect. 

The author reports that the sugar maple has been very seriously 
damaged by the forest tent caterpillar, and that the sugar makers have 
observed a different flavor in the sugar made from trees which had 
been defoliated the year before. 

As enemies of the tent caterpillar are mentioned toads and, on the 
authority of Miss Soule robbins, orioles, chipping sparrows, catbirds, 
cuckoos, vireos, cedar birds, and nuthatches. The enemies just men- 
tioned feed upon the caterpillars. Chickadees feed upon the cocoons, 
and a number of birds, including the English sparrow, feed npou the 
moths. 

A disease which seemed to be bacterial in origin is said to have 
destroyed large numbers of the caterpillars. , Asurtiflcial remedies the 
author suggests the-gathering and destruction of the egg masses, swab- 
bing the mass of young larvm when collected together with cotton 
waste or other substance, spraying the trees with arsenate of lead, 
killing the older caterpillars when they collect upon the trunk before 
molting, banding the trees with raupenleim to i^revent the caterpillars 
which have fallen off* from climbing up, collecting the cocoons, and the 
use of lantern traps. ' . 

Combating the striped beetle on cncnmberSj E. A. {Nm 

Yorh State Sta. Bui, 158, pp, 82^ pis, .0).— The observations published in 
this bulletin were made largely in the pickle-growing sections of Long 
Island. Among the food plants of the beetle are mentioned, besides 
' the /Common ones, golden-rod, ehokeberries, and 
wild cranesbill. ; -v-r-'': 
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The beetle issues from its winter quarters between the middle- of 
April and the first of June. During the first few days after emerging 
from the ground both males and females feed actively. Egg laying 
begins about July 20, and extends over a period of about a month. 
Eggs are dropped upon the ground or upon the surface of the leaves, 
and usually roll from the leaves to the ground. The larvm require for 
their complete development about a month, but some few seem to 
require nearly 2 months. The author suggests that the difference in 
the length of the larval period is dependent upon the food supply. The 
larvm were found in the stems of cucumbers and squash, but most 
abundantly upon the rind of the muskmelon and of the squash and 
ripe cucumbers where these came in contact with the surface of the 
ground. The insect passes the winter in the adult stage. A descrip- 
tion is given of the egg, larva, and pupa. 

Among the parasites of this insect are recorded a tachinid fly (Gela- 
toria iliabroUcce) and an unidentified nematode worm. 

The spraying of cucumber and melon vines with Paris green and 
water showed that very few beetles were killed by this method, and that 
the vines suffered too much damage to permit the method to be gener- 
ally recommended. As trap crops the author recommends beans and 
squashes to be planted about the edge of the cucumber or melon 
patches. The beans and squashes may then be dusted with green 
arsenite preferably or Paris green. The use of Bordeaux mixture, in 
the proportion of 4 lbs. copper sulphate and 4 lbs. of lime to 44 gal. of 
water, as a spray upon cucumbers and melons, gives a very efficient 
repellent for the striped beetle. The Bordeaux mixture was found not 
to injure the plants to any extent. The cost of three applications did 
not exceed $2 per acre. Bordeaux mixture was found to be superior as 
a repellent to air-slaked lime or any of the bad-smelling mixtures which 
have beeu recommended for this purpose. 

Wire plate covers have been used for the purpose of protecting the 
young squashes, but these are only serviceable for a few days while the 
squashes are first starting from the ground. The covers cost 2 cts. 
apiece or about $40 per acre for the first year. 

The author’s general conclusions concerning remedies may, i^erhaps, 
best be given in his own words: 

“ I recommend tlie use of squaslies as a lure and as a poisoned bait, combiinjd with 
the use of Bordeaux mixture on the cucumber vines and in some cases also combined 
with the use of covers. I also recommend the planting of squashes or beans in Sep- 
tember for the purpose of poisoning as many of the beetles as possible during tbe 
fall. Green arsenite and Paris green can be and frequently are used with water for 
poisoning the squashes and beans, but as the object of the latter is to kill as many 
of the beetles in as short a time as possible, it is better to use the arsenites dry for 
the simple reason that they can be applied stronger and not kill the vines as quickly 
as when used with water.” 

/ Inspection and. care -of nursery stock, W. E. Britton'( Gonmotmit 
BtaU 8ta. BuL 129^ pp, 10), — The author calls the attention of nursery- 
men to the necessity of familiarizing themselves with the appearance 
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of tlie San Jose scale, and of watcliing closely in order to avoid import- 
ing the scale from other nurseries to their own. Orchardists are urged 
to dip trees in a solution of whale-oil soap while still biiiiched at the 
time of their receipt, and to inspect their orchards carefully at not too 
great inter\'als so as to prevent the si^read of San Jose scale. 

Three common treatments for San Jose scale are named and described: 
Fumigating with hydrocyanic-acid gas, spraying with kerosene and 
water, and spraying or dipping the trees in a solution of whale-oil soap. 

A brief account is added of the appearance of the San Jose scale and 
of its effects upon the trees which it infests. 


Apiculture {Queensland A gr. Jour, ,4 (1899), No. pp, 365-374), — GiTes liints on tlie 
management of bees so as to get profitable returns, and a description of a swarm 
catcher. 

Italian bees, C. Dadant {Eev. luteniat. Ajncult., 31 (1899). No. 103, 103).— The 
atitbor enumerates the strong points of Italian bees. 

Considerations upon the colonial bees, K. Sajo {Prometheus^ 10 {1899), Nos. 486, 
2}p.3S0-3S4; iS7,pp. 389-293; 488, ^yp. 3X3-316; 489, pp. 331-334). — In this article the 
author discusses the relationship of the different members of bee colonies with one 
another, with the addition of general notes upon the intelligence involved in their 
various biological activities. 

A plea for comb honey, A. Gale {Agr. Gas. New South Wales, 10 (1899), No. 5, pp. 406- 
409, pi. 1). — Directions as to the time for putting on supers in order to get the best 
comb honey. 

Homemade comb foundation, A. Getaz {Amer. Bee Jour., 39 (1899), No. 36, p. 402, 
Jigs. S). — A description of the necessary apparatus and method of making the comb. 

Dead brood, king birds, honeydew, A. J. Cook {Amer, Bee Jour,, SB (1899), No. 
39, pp.SSO, Dead brood is distinguished from foul brood. King birds were 

observed eating robber flies near the beehives, but not eating the bees. Popular 
notes are given on the origin of honeydew. 

The effect of temperatures upon the eggs, larvae, and pupae of bees, N. Kulagin 
{Illus. Ztsehr, Bnt., 4 (1899), No. 13, pp. 193-195). — Adult hees are less affected by cold 
than the eggs, larvie, or pupa*. 

Poisoning by honey {Bev. Inteniat. Apicult., 31 {1899), No. 8, pp. 117, IIS). — Gives 
a brief historical account of the subject. Azalea poniiea, Andromeda japonim, Ealmia 
angustifoUa, lUwdodendron ferriigineiirn, orod. E. Mrsutum are referred to as plants from 
which bees may gather poisonous honey. 

The color of flowers and its influence on bee life, A. Gale {Bpi. Australian Assoc. 
Adv. Sci., 7 (1898), pp. 937-945). — From observations made by the author, the conclu- 
sion is drawn that hees in Australia show a preference for white and yellow flowers. 

Classifloation of the bees of the superfamily Apoidea, W. H. Ashmead {Trans. 
Amer. Ent, Sac., 26 (1899), No. l,pp, 49-100). — The superfamily is divided into 14 fami- 
lies . xiiialy txcal tables axe given for identifying these families and also for iden tify ing 
the genera of each family. 

Bee paralysis, 0. 0. Popplkton {Gleanings in Bee Culture, 37 (1899), No. 14, pp. 537, 
538).— E brief discussion of the means of transmission of this disease. 

Sericulture and silk reeling from the cocoons by machinery ( U. S. Sjjee. Consu- 
lar Bpts., 15 (1899), pi. 3, pp. 131-153, pis. 3, figs. answer to a request from the 

Department of State addressed to the consuls in France and Italy regarding machines 
toi reeling silk from cocoons, reports were made which are published under the 
above title. Besides descriptions of the process of reeling and the machines used for 
that purpose in the countries mentioned, "Reported also upon Various 

features of the rearing, care, and history of the silkworms in the countries where 

they made their investigations. 
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Tile laival stage of Sypoderma bovis, P. Koorevaab (Anru Wag. Xat. Eist.^ 4 
{1S99)^ Ko, 19,2)1). 69~7S2 Tijdsclir. Sedevl, Dkrlc. Ter., 9, Bin\, ISOS. jA. J. j)jb 

£9-34). — Eijimderma loris larvi'e were foiiiul iu tlie spinal canal of ii calf. Experi- 
mentally placed IjeneatE ’lie skin of a dog, they were foinid later in tlie peritoneal 
cavity, in tli© fat around tlie kidneys, and jn various otlier tissues. 

A Goiitributioii to tiie biology and classification of tJie Miiscldas, E. Girsch- 
NEB (Ent. Xach\, 3o (1S99), Xo. I?,})})* 177-lSG^ fig. 1). — Gives systematic notes on a 
number of tlie genera of ^loseidre. 

Clianged conditions in tbe life of mosquitoes, K. Sajo (Pmmetheuf^, 10 {1S9S), 
Xo. 477, jip. 13S-144). — The author observed that in a ditcli where water was usually 
present during the breeding season for moscjiiitoes no larvie could be found, although 
large numbers of them were found in a tuli of water which stood in the garden. The 
author attributes the absence of mosquito larvre in the ditch to the attacks of vari- 
ous predaceous water bugs and beetles. 

Some insects injurious to stock and remedies therefor, 0. Heiibick 
{Mi8sis8i2)jpi Ski. Bid. 53, pp. S). — The bulletin contains lirief biological notes and 
accounts of the most approved methods of prevention of the following Insects: 
Horn ilj" (Ecemaiohia serrata), southern hiifialo gnat {SimiiUum pecuarim), liorse botdy 
(GastropMlus equi), screw- worm fly (Com 2 )somyia(Lii€iIia) macellaria), sheep botfly or 
headmagot {(Esirus ovis), ox botfly or warble fly {Eijpoderma hovis). 

Insects: Their structure and life, G. li. Cakpenteb (London: J. M.Beni'Y Co., 
1899, pp. XI -{-404, figs. itS'i),— This work is divided into 6 chapters with the follow- 
ing titles: The form of insects, the life history of insects, the classilication of 
insects, the orders of insects, insects and their surroundings, and the i>edigree of 
insects. At the end of the volume is found a bibliograpiiy of 11 pages. 

A contribution to a knowledge of the faiiiiistic entomology of Ohio, F., M. 
Webster (Ent. Xeivs, 10 (1899), Xo, 134-144').-— A short popular account of the 
manner of distribution in Ohio of a number of economic insects. 

Some insects of the year, E. A. Popexoe (Trans. Kansas State Ilort. Soo., £3 (1898), 
pp. 40-40). — Contains notes on the apple-leaf crumpler, the lesser apple-leaf folder, 
the fall webworm, the handmaid moth, two nnilherry borers (Borcascimna wildii 
and 1). aliernatmn), the apple curculio, the northern lady bird, Jspidiottis fiorhesU, 
and the fruit bark beetle (Scolytus rugidosm). 

Collection, preservation, and distribution of New York insects, E, P. Felt 
(Bui. Xew York State Mtis., 6 (1899), Xo. 36, pp. 34, figs, This bulletin contains 
directions for making the apparatus which ' is necessary in collecting insects; an 
outline of special methods in collecting insects of different habits; a discussion of 
the technique of preserving, mounting, labeling, and preserving insects; and hints 
on the study of the distribution of insects and on life zones. 

Entomological report for the years 1897, 1898, P. Sintenis (Sitzber. Aldmfi. 
(resell. JOorpai, 13 (1S9S), Xo 1, g^p. 74-89).— on the habits ami biological rela- 
tions of a large number of insects. 

Insect attacks in 1898, E. S. MacDoitgall (Trans. Ilig'hland and Agr. Soc. Scot- 
land, 5. ser., 11 (1899), pp, 387-293). — Notes are given on the habits, oceiirreiice, and 
remedies to be adopted in case of attacks from the black currant gall mite (Phytoptns 
ribis), pear gnat midge (DijAosis pyrivora), the piiiesawfly (Lopkijrm pini), and the 
fox pine sawfly (H. rw/ifs). 

Insect and fungus diseases of hmit trees and their remedies, with notes on 
the treatment of some garden and vegetable pests, Allen, Blunno, FKOCKiATX, 
and Guthrie (EejA. Agr. Akw Sonili Wales, Misc. Bnb.'Xo. 238', pp. 7'8y 20, figs.. 

49). — This publication contains economic notes ' on the habits and life history, of 
injurious insects and parasitic fungi which attack comiiion fruit trees and garden 
vegetal)les. In connection with all the injurious insects and |iarasitic fungi %vhicli 
ai*e discussed the appropriate remedies are suggested. The fruit trees and Aogeta- 
bles, the enemies of which are treated, are as follows: Apple, pear, uince, almond, 
apricot, cherry, plum, fig, citrus trees, ■grapevine, potato, tomato, cabbage, 
beans, ptiiapkiii, melons, sqiiaslies, cucumbers, and strawberry. 
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Sliade-tree pests in Hew york State, E. P. Felt {Bui, Xeiv Yorlc Slate Mas,, 6' 
{IS99)j Xo. 21 j |;j?, o9-W^ pis, 5, figs, 8 ), — In this paper the author discusses the 
economic relationship of the following insects: White-marked tussock moth, elm- 
leaf beetle, elm-hark loose, tent caterpillars, fall webworm, maple-tree borer, elm-tree 
borer, ]>igeori tremex, leopard moth, and the cottony maple scale insect. In connec- 
tion with the discussion of each insect the author mentions hrielly those remedies 
Miich are especially elective against the species in qiiestion. At the end of the 
bulletin are found general remarks on the subject of spraying, rules for spraying, 
the most appropriate apparatus, and directions for making and applying Paris green, 
London purple, kerosene emulsion, and whale-oil soap. 

Enemies of the tea bush and other pests. Report of the honorary entomolo- 
gist of Ceylon {Plantlvg 4 {1899), Xo, IS, pp. 3S9, 340).— Gwes economic 

notes on Oi'thesia insignis, Selopeltis antonii, Xijleborus fomieafus, Orygki posilea, and 
speaks of the introduction of beneficial ladybirds. 

How to handle the striped beetle on encumbers, F, H. Hall and F. A. SniRiXE 
{Xew Yorl: State Sta, Bui, loS, popular ed,, pp, 6, fig, 1 ), — This is a popular summary 
of Bulletin 158 of the station (see p.*269). 

. Bweet-potato beetles, E. D. Sa^.^dersox’ {Country Gent., 64 {1899’}, Xo, 2423, p. 
614, figs, 3), — Notes on tortoise beetles and flea-beetles, with suggestions of remedies. 

The enemies of the potato, E. Roze {Bisioire de la pomme de ierre. Baris: J. 
EotliscMld, 1898, pp. 257-263). — In this section of his work the author gives a brief 
discussion of Melolontlia vulgaris, Doryphora decmlmeaia, Bryoiroplia solanella, Julus 
guttulaius, and Tylenclitis devastatrix^. 

Combating enemies of potatoes, M. Y. Slixgerlani> (J/aer. Agr., [ mitl, ed,),63 
{1899), Xo, 20, p. 642), — Popular notes on the Colorado potato beetle and pjotato llea- 
beetlo, with a discussion of remedies. 

The boll weevil pest — how it may be dealt with and eradicated, P. W. Mally 
{Cotton Ginmrs^ Jour,, S{lS99)s Xo, 5, p,9). 

Fighting the boll weevil F. W. Malley (Te^rei^s Farm and Bafich, IS {1899), No, 24, 
pp, S, -I).— Calls attention to the fact that cotton fields are infested in iimi feed areas 
and urges the immediate destruction of the weevil ill these areas. 

Luring the grapevine borer, K. Sajo {Prometheus, 9 {1898), Xo, 467, pp. ' S01S04, 
fig, 1). — ^The insect in question {Mliychites hetuleii) has a habit of making nests by 
rolling leaves together. The insect has a decided preference for pear leaves. The 
author found that a few pear trees located in the vineyard, upon which the leaves 
were unfolded considerably earlier than on the grapevines, served as trap trees in 
enticing the beetles to make their nests of the pear-tree leaves. It was then an easy 
matter to jar the beetles from the i>eai* trees into canvas traps and thus prevent their 
injury to the grapevines. 

A pear-tree destroyer (Agrilus sinuatus), M. P. Passy (Garden, 36 (1899), No. 
144$, pp, $6, 36 ). — Contains a description of the insect, a brief account of its life 
history, and suggestions of remedies, among them being the smearing of the trunk 
and large branches with tar or lime and cutting the larvie from the branches. 

The phylloxera question, A. J. Perkins (Jour. Ayr. and Ind., South Australia, 2 
' (1899), Xo, 11, pp, 889-893),— DiBGiwsm the dangers from infestation with phylloxera, 
quarantine regulations, and the planting of American vines. 

Hotes on fruit-maggot flies with descriptions and new species, W. W. Frog- 
CtATT (Ayr, Gaz, Xeio South Wales, 10 (1899), Xo, 6,pp, 497-504, pis. S ), — The author 
gives a technical description with notes on the life history of the following fruit- 
maggot flies : Tephriies tryoni, T. jysidii, Balterophora capitata, Trypeia mu8€e,UTiid T, 
pomoneUa. T. psidii is described as a new species and was reared from guavas* T, 
musa^ is also a new species and was reared from decaying bananas. The author 
recommends the same line of treatment for all of these fruit-maggot flies. Various 
experiments tried hy different fruit growers in spraying with a solution which was 
distasteful to the insects were without suceess. A trap which has proved rather 
successful in catching the adult flies, consists supported iu a tin sur- 

rounded by a few inches of kcrusehc aud water-m# placed under the infested trees. 
7280-~.No. 3 -6 
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All tlie late peaches and persimmons should he gathered and boiled in order to 
destroy the late brood of maggots. Thorough cultivation of the ground in winter 
will have the effect of exposing the chrysalids ' to Ihtal climatic changes and other 
enemies. 

Coccidae wliicli menace the fruit culture of Europe, A. IIerlesk and (h 
Leois^arbi {lUv. FatoL Fe/;., 7 {XS9S)^ Kos. d~c9, pp, fiijB, i), — A discussion of 

the distribution of the San Jose scale, of the possibility of its introduction into 
Italy, jiinl of scales which might he confused with it. 

The more recent literature on the San Josd scale, K. 8a.to {Fromeihemj 10 
{tSDS)^ No. pp. lS6-~lSS).-^Flie> author discusses the problem of kerosene spray- 
ing for San Joa6 scale as illustrated by the results of recent experiments in AnieritnL 

Lessons from the year’s work with the San Jos6 scale, S. A. Forbes (Trans, 
Illinois State Jlort. Soc., 1S9S, pp. 50-62). — 'This article contains a general account of 
the extent of distribution of the insect in the State and of the means which have 
been adopted for holding it in check or exterminating it. Insecticide operations 
were carried on with whale-oil soap at 21 out of 25 places of infestation. The opera- 
tions were begun at the time the leaves fell in November and w^ere continued until 
the leaves began to unfold in the spring. On an average 98 per cent of the scales 
wu^re destroyed. The author believes that if it should prove to he impossible to 
eradicate the San Josd scale, its injuries can be reduced to comparative insignifi- 
cance by a single insecticide treatment applied every other year. 

Some scales of the orchard, P. J. Parrott Kansas State Jlort. Sog.^ 20 

(180S),2}p, 106-109, Jigs. 0). — Notes on Mytilaspis pomoriim, Chlonaspis furfiiruSf AspF 
diotus nvWf A. fernaldij A. anoyhis, A, ostrearformis, and A. forbesU. 

A dangerous European scale insect not hitherto reported but already well 
established in this country, C. L. Marlatt (Soienee, n. aer., 10 (1899), Ah. 236, pp. 
18-20). — Aspidiotus osireajovmis is a well known pest on various fruit trees of Europe. 
It is widely distributed in Europe, specimens having been received from Germany, 
England, and Italy, There is considerable evidence that the insect has existed in 
this country for about 8 or 10 years in Ohio and New York. The insect ]ia,s repeat- 
edly been identitled wrongly, being referred to 2 or 3 other species of the same genus. 
The earliest material from this country which is dehnifcely to be referred to the 
species in question bears tlie date of January 12, 1895, and ca-me from the Geneva 
Station of New'' York. It has been reported from this country as occurring on plum, 
cherry, apple, pear, prune, and currant. The localities from which specimens liavc I>een 
received are Ohio, New York, British Colnmhia, Ontario, and Iowa. It was found 
at numerous points iivNew York and Ohio. 

The author believes the species to he the same as the species which have gone 
under the iiameB of A, spur eatm and A. zonafm. In Europe the species has been 
found on Frenns donmtica, Foptilus tremnloidcs, and Platanm orientaUs beside on tin', 
common fruit trees. 

My experience in spraying in Illinois orchards for scale insects, K. W. Brau- 
ciiEB (Trans. JUinois State Jlort. Soc., 1898 ^ pp. 24-SO).—T\xo author was employed 
under the direction of S. A. Forbes to superintend the spraying of various orchsrrds 
in the State for the San Josd scale by means of whale-oil soap. In one test 1,44 1 
trees w^ere sprayed. It required 5i days to do the work and 682 Ilis. of soap. Of 
these 1,335 were afterward inspected and living scales were found on 107 of them, 
or on slightly more than 8 per cent. 

Some common sources of error in recent work on Coccidae, C, L. Marlatt 
(Seience, n. ser., 9 (1899), No. 228, pp. 835-8S7). — The author criticises the establish- 
ing of sxmeies upon mere differences of habit and exterior appearance witlmut reler- 
ence to their characters or actual experimental demonstration of specific difference. 

Seed and soil treatment and spray calendar, W. J. Green bt al. (01m Sia. 
liul. 102, folio). 

- 'Spraying calendar, 'L. R. Taft (Michigan Sia. Spec. But 12, folio). — This gives 
the formulas for tlie moi*e common insecticides, with suggestions a.s to th<3 time for 
applying these insecticides for the destruction of (Common insects and fungus diseases. 
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Spraymg: calendar foi L. R. Taft (Mkhigaii State Sort. Sog. lipt. 1897, pj). 

S;%d-o39). — A reprint of Micliig^an Station Bulletin IBS (E. S. R.^ 10, p. 470). 

Hiirseries and orchard inspection, XJ. P. Hedhiok (Michigan Stale Sort. Sog. Rpt 
1897^ -^17-150 ). — An outline of the regulations wlnicli were adopted for the pre- 
vention of the introduction md spread of the San dosci scale and other' insects in 
the State of Michigan. 

The need of mirserj nisp^^stion laws, O. E. Pipield {Michigan State Sort. Soc. 
Mpt. 1897, pj). 150-195). — Thciiathor discusses the Btatus of nursery invspectioii laws 
ill Michigan and other States. The article contains a copy of the bill which was 
adopted by the American Assoiciation of Rurseiymcn to provide rules and regula- 
tions for til© inspection of fci'aos. 

A law for the extei'ininatioaxof locusts, P. IifSFKANT and C. R. Saguieii {Biv. Agr. 
Cien. Apl.) JParaguay, 1 (U5S), Ao. 8, pp. 34S-$51 ). — A statement of the law adopted 
for the extermination of locusts in Para-guay. 

Hortictiltriral legiislatioii, M, D. Graham (Michiyctn State Sort. Soc. 1897, 
pp.SO-SS). — A statement ef th<' State law concernlog the ius^iection of nurseries 
and orchards and a discussion of the necessity for this law and the good results 
which are to he hoped for from it. 

On a fiiugiis disease of tlies green scale, A. Zihmermann (Tegsmannia, 9 (1S9S), 
So. 5, pp, M0-‘24S). — Zeoanitm pIHcU is reported as being attacked and destroyed hy 
CephahspGriim lecanii. 

A fungus disease of Liecanium viride, A. Zimmermann {TeyBmminia, 9 (ISOS), 
So.Sjpp. 240-948; ahs. in Oenthl. BaJct. u. Par., 2. AH., 5 (1899), So. 9, p. The 

author describes a Iniigus that has proved very destrnetive to the green scale {Leca- 
nium tnrid^). 

On tile distribution in Italy of Bntomophthora planohoniana and its impor- 
tance in horticulture audagricstilture, O. MATTjROLiii (Staff. Sper. Agr. ltal.,31 (1898), 
So, pp. 815-SAG) . — The spread of this fungus disease of insects in Italy is described, 
and an ac<!ount is given of its esfifectiveness in destroying insects. 

FOOBS^-^AMMAL PEOBWTIOH. 

The nutritive value of asparagin, B. K. Brijtskus {Zap, Wovo- 
AlexcmdH Inst, Selsk, ltko.i, i LyesoVy 11 {lS9S)y No, 11 IJo-SSS ), — 

Tlie aiitbor reviews exhaustively the literature on the nutritive value 
of asparagin for lierbivoTiii^ birds, carnivoi’a, and oiiuiivora, iiicludiiig 
mao. In addition, 2 expeiiiments with rabbits are reported. 

The general plairwas to teed a ration eoutainiug no protein in 1 
period and to coinxiare tlii.s with a simihir ration in wliieli part of the* 
non nitrogenous material was replaced by asparagin. 

The first experiment was divided into 2 xieriods of 22 and 20 days, 
respectively. In the lirst |>eriod the daily ration consisted of (540 gm. of 
rice starch, 120 gin. of birch sawdust, 75 gin. of sugar, ilO gm. oil, 20 gm. 
salt, 20' gin. hay ashes, 10 gm. barley ashes, 34.4 gm. water, and 150 gm. 
asxiaragin. In tlie second period no asiiaragiii ivasifed, and the amount 
of starch was increased to- 725 gm., the other ingredients remaining the 
same. In the first period the daily income of nitrogen was 0.815 gm., 
0.778 gm. being siii)l>lied by nsxiaragiin . The - outgo ' in , the- urine was 
0.870 gin. and in the feces 0.068 gm.";,,' that .is, there.'was'',''a,''daily loss of 
%,128 gnu .nitrogen. '.The average amount of sulphur excreted in the 
urine daily was 0.,128'' gun',/l,)imng this period; tlic ra,bl>it lost 195 gm. 
i!lAV6ight,,^or'■13,.8;|>er .total weight, 'Between the first and 
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second period tliere was an interval of about 4 weeks^ during wliicli 
time tlie rabbit was fed barley and potatoes. At the beginning of tlie 
second period it had regained itwS original weight. During tlie second 
lieriod tlie avei^age daily income of nitrogen was 0.041 giii. and the 
outgo in tlie. urine 0:195 and in the feces 0.042 gnu; that is, there w'as a 
daily loss oi:' 0.190 gnu nitrogen. The urine contained on a^i ave:rage 

O. OIOI gnu siilpliiir <laily. During the second period the rabbil. lost 
250 g!iu, or 10.7 jier cent of its total weight. 

Ill the first period of the second test, which covered 18 days, the 
rabbit wavS fed the ration mentioned above which contained no aspara- 
giii. The daily food furnished 0.031 gm. nitrogen, the outgo in the 
urine was 0.328 gm. aud in the feces 0.076 gm.; that is, tliere was a 
daily loss of 0.373 gm. nitrogen. The average excretion of sulphur in 
the urine was 0.0215 gm. The rabbit lost 20 per cent of its weight 
during this period, or 16.1 gm. daily. The second period (in which 
asparagin was fed) was not completed. 

The author concludes that his results confirm those of Bahlmainn, 
sliowing that the value of asparagin in a diet containing no protein is 
much higher than that of an isodynamic quantity of starch, and, further, 
that althougli asparagin can not replace albumin in a diet, it may pre- 
vent the cleavage of about one- fourth of the quantity of protein which 
would be broken down in the body when no nitrogen was consumed. — 

P. PIREMAN, 

The influence of removal of the large intestine and. increasing 
quantities of fat in the diet on general metabolism in dogs, 
V. Harley (Prqe, Roy. Soo, [London], 64 {1898), Wo. 407, 77-88). — A 
number of experiments are reported with dogs on the effect of removiug 
the large intestine and increasing the amount of fat in the diet. Analy- 
ses are reported of the food, urine, and feces. The author summarizes 
his results as follows: The large intestine has no effect on the absorp- 
tion of carbohydrates in the diet, but its absence causes a marked 
decrease in the absorption of proteids, the -amount varying from 93 to 
84 per cent. Eat is absorbed in practically normal amounts and tlie 
breaking up of fat also continues: 

^‘Tlio water of tlie feces is increased in total (|uantifcy, altliough the percenOig© of 
water increases with an increased fat diet, instead of decreasing as in nornial dogs. 
The total quantity of feces is also increased on the same diet as that in the normal 
dogs, and the cholesterin is decreased. 

“The formation of nrohilln in the feces is diminished in the al)senco of the larger 
intestine; the sulphates A'ary the same as the normal as regards those comhined with 
alkalis, while those combined with the aromatic substances are markedly diminished, 
sliowing that intestinal ^putrefaction is decreased.” 

Bige.^tioii experiments, F. B. Bwery {North Carolina Sta. Bui 160, 
pp.. 187-204). — 'In continuation of previous work (E. S. E., 10, p. 667) 
experiments with sheep are reported on the digestibility of cral) -grass 
hay alone -and in combination with cowpea meal, corn bran and rice bi*aii, 
and first and second growths of green rape. An unsuccessful jittcnipt 
was also made to feed peanut meal, a coarsely ground by-product. 
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Tlie usual experimental methods were followed and the same slieep 
were used as in previous experiments at the station, ^ The tests with 
rape were made with 4 sheep^ the others with 2. The composition of 
the different feeding stuffs used is reported. The results of the tests 
are siiminariz.ed in the following table: 


CoeJJlcienis of digestihility of various feeding stuff's hg sheep. 



■ 



In dry matter. 




Dry 

matter. 

Protein. 

Albumi- 
noids (albii- 
inino-id ni- 
trogen X 

6. 25). 

Ether 

extract. 

Xitrogen- 
free ex- 
ti-aot. 

Crude 

fiber. 

2 V 8 I 1 . 


Per et. 

Per et. 

Per cent. 

Per cent. 

Per cent. 

Per cL 

JVr ct. 

Crab-f?rass liay 

54. S) 

32.0 

28.8 

35.0 

52. S 

04.40 

51. 8 

Crab-jjiraas bay and cowpeaineal 1 :1 . 
Calcnlated digestibility of co\vi)ea 

70. 9 

70. 5 

69.8 

.54. 7 

70.5 

64. 30 

! 

45. 9 

meal alone 

86. 6 

82.0 

82.0 

73.9 

93.1 

04. 00 

33.5 

Crab-grass bay and corn bran 

Oalcnlated digestibility ofconibran 

60. 1 

48.7 

48.3 

0.9. 1 

74. 5 

1 59, 70 

16. 5 

alone - 

70. 5 

53.4 

53.7 

72.3 

79. G 

53. 10 


Green rape 

84.8 

88.8 

80. 4 

48. 5 

92, 0 

87. 00 

02. 7 

Green d warf Essex rape 

88.5 

90.2 

80. 6 

54. 2 

93.8 

90. 00 

76. 5 

Crab-graaa liay and rice bran 

Calculated digestibility of rice bran 

59. 7 

52. 4 

52. 6 

82. 3 

GO. 0 

56. 00 

26. a 

alone 

64.7 

62.9 

04.7 

88. 0 

78. 2 

29. 20 

2.4 


Digestion experiments with steers, G, L. Holtbi^ and J. Fields 
{Oklahoma 8ta, Bui. 87jpp. — The digestion experiments suminar- 
izedinapreviouspublication(E. S. E./IO, p. 983) are reported in full. The 
bulletin also contains the analyses of Kafir-corn fodder (whole plant 
and different parts), corn fodder (whole plant and different parts), 
alfalfa^ sorghum, black rice corn, milo maize, teosinte, and clmfas. 
Fertilizer constituents were also determined in Kafir fodder from the 
stack, ashes from stable manure, the soil from roots of castor bean 
plants, and the soil between rows of castor beans. 

Skim milk as a food for young growing chickens, W. E. Andee- 
SON {InMana Bta. BuL 76^ pp. 21-28). — Tins test, which is regarded as 
a duplicate of one previously reported (E. S. E,, 10, x>. 077), was made 
witli 2 lots, each comi)osed of 10 Plymouth Eock and Houdaii chick- 
ens, to study the value of skim milk as part of a ration. The test 
began July 16 and covered 42 days. Both lots were fed a gi’ain ration 
consisting of equal parts of corn meal, shorts, and ground oats, and in 
addition, ra];)e, cabbage, and lettuce. Lot 2 wms also fed skim railk ad 
Ubitunu All the chickens were fed three times a day, and were given 
the same care and treatment. . At the beginning of the test , each lot 
weighed 259 oz. During the test lot 1 consumed 732 oz. of grain, 4 oz. of 
rape, and 43.5 oz. of cabbage;, lot 2, 912 oz, of grain, 752 oz. of skim 
milk, and the same amount of rape and cabbage ,as lot 1. Lot 1 gained 
7f,lb8. and lot 2 14-| lbs. 

^ 'Basing the financiabstatement on oats at 80 cts., corn meal at 80 cts., 
shorts at 00 cts., and skim milk at 20 cts. per 100 lbs., the cost of food 
per pound of gain' was'fom to beA^ cts. for lot'l and 3| for lot 2. 
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The test is compared with that previously reported. From the pres- 
ent trial the iollowiiig eoiiclusions are drawn: 

results of tiiis triiil are very similMC to tlioso o.f the prcvioiiH one, witli tlie 
si tigie exception, tluit slcim milk did m>t decirease iu value a-s a food for young- elritjlc- 
©us, u,s 'fclio elii(3kc'us became older and cooler weather p,revail.od. 

fo(.)d given, to young fowls (‘-oidine.d iu jiens will not keep tln.vm iu po.rlVu't 
liea-lth. when getting ih ihiirly bah-iiieed ration. This iiidicatoB tbat tlio young chiek'- 
OTiS aii-e mnaible to digest aaid assimilate all the .nutrients from the ground food. 

^^Skim milk is a valna.bl(3 food for chickens, Whethcjr fed with a balanced ration 
or wi til green food, its innuenee is very great in securing increased weight and in 
maiiitaiaing the general .health of the fowls. 

^^Tlie addition of skim milk to tlie ration increases the profits by decreasing the 
cost of tlie ration and by securing greater returns from the other foods given, os|)©- 
cially when the cliickens are young and confined in pens or small yards.” 

The manufacture of preserved foods and confectionery, A. Haxtbkkr {Die 
Fahncatmn ikr Coimrveu mid OanditetL Vienna: J, HarUeben, :/.S99, S, cd., ill.; 
rev. in Oe^terr. Oheni. Ztg., (1899), No. 7, ISS). 

Book of diet, P. Ih Muskktt {Melhourne, Sydnei/, Brisbane, Adelaide, London : 
Geor(/e RobertHon if- Vo,, 1898, pp. SOI). — The author discusses the principal foods and 
tlulr value as nutrients with especial reference to Australian conditions. A luimlier 
of receipts for prepariug food are also given. 

The adulteration of flour, W. A. Withers and G. S, If raps (North Carolina Sta. 
Bui. M6, pp. 59-67). — The adulteration of flour is discussed and the examination 
of 50 samples purchased in North Carolina reported. Sixteen per cent were 
found adulterated with corn ilonr or corn meal, most of the adulterated samples 
being cheap flour. No clay, soapstone, or similar substance was detected in any of 
the samples examined. One sample contained alum. 

Mineraline, W. A. Withers and H. W. Primkose (North (kiroUna Sta. Bnl. 157, 
pp. 71-76). — The attempt of a North Carolina company to introdmm mineraline as 
an adulterant for wheat dour is noted. Judging from analyses this substance con- 
sists of ground talc. 

Srief notes are also given of the examination of coffee, bread, bran, and cotton- 
seed ineaL ' 

Baking powcierB on sale in Horth Carolina, W. A. Withers and J. A. Bizssell 
(North OaroUnei Sta. BuL 155, pp. 51-56). — In addition to describing baking powders 
and thidr principal iugredieiits, the authors report the analyses of 25 samples of 
baking iiowder purxhased in North Carolina, Eighty-one per cent of the samples 
analyzed coutained alum and 5(> per cant were straiglit alum powders. Two samples 
were ap|>arently so old as to be useless for tbe |)urposo for which intendial. 

Sugar as food, Mary II. Abel ( U. S. Dept. Agr., FarmerH* Bnl. 9S, pp. The 
extent and use of sugar, the sources of cane sugar, the iVxxl value of sugar, and the 
us© of sugar in the dietaries of adults and children are treated of. Among the gen- 
eral conclusions drawn are the following: 

^^One may say in general that the wholesomeness of sweetened foods and their 
utilization by the system is largely a questioa of quantity and concentration. 

^ ‘From a gastronomic point of view it would seem also that in the American ensine 
sugar is used with too many kinds of food, with a consequent loss in variety and 
piquancy of flavor in the different dishes. The natty flavor of grains and the natural 
taste of mild fruits is concealed by the addition of large quantities of sugar. 

/‘In the diet of the under-nourished larger amounts of sugar would doubtless help 
to full nutrition. This point is often urged by European hygienists. In the food of 
the ■well-to-do it is often the case, however, that starch is not diminished in propor- 
tion as sugar is added. That sugar on account of its agreeable flavor is a tempta- 
tion to take more carbohydrate food than the system needs can not be denied, Jh© 
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vigor of digestion in each particular case would seem to suggest the limit. A lump 
of sugar rejjresents about as much nutriment as an ounce of potato, but while the 
potato will be eaten only because hunger prompts, the sugar, because of its taste, 
may be taken when the appetite has been fully satisfied. 

‘^bSugar is a useful and valuable food. It must, however, be.remembered that itiis 
a concentrated food and therefore should be eaten in moderate quantities. Further, 
like other concentrated foods, sugar seems best fitted for assimilation by the body 
•when supplied with other materials which dilute it or give it the necessary bulk. 

Persons of active habit and good digestion will add sugar to their food almost at 
pleasure without inconvenience, while those of sedentary life, of delicate digestion, 
or of a tendency to corpulency would do better to use sugar very moderately. It is 
generally assumed that 4 or 5 oz. of sugar per day is as niucli as it is well for the aver- 
age adult to eat under ordinary conditions. 

Preserving eggs, E. F, JuAW (Kortli Dakota Sta. Btil.S5,pp, 330-33^). glass 
was found to be a satisfactory i)reservative for eggs. Directions are given for the 
preparation of a solution for this purpose. 

A study of the causes of the red color which is produced in meat by boiling, 
together with experiments on the effect of sulpluiroiis acid on the color of 
meat, K. Kisskalt {Arch. Hyg.,S5 {1899) j Ko. 1, pp. 11-18). 

German laws on meat inspection, Ostkrtag {Ztschr. Fleisch n. Milchhyg., 9 {1899), 
Fo. 8, pp. 141-145). — Brief directions for meat inspectors. 

On the determination of the age of beef carcasses, Bunge {Ztschr. Fleisch n. 
Milchhyg., 9 {1899), No. 8, pp. 145-147). — Contains practical suggestions for the 
guidance of inspectors. 

Commercial feeding stuffs in the Connecticut market {Goimeciumt State Sta. 
Bill. 138, pp. 13). — Cotton-seed meal, gluten meal, and other products made from a 
single grain, and feeding stuffs prepared from two or more grains, are discussed. 
The average composition of feeding stuffs purchased iu Connecticut markets is 
reported. These were examined chemically and microscopically . These were cotton- 
seed meal, linseed meal, gluten meal, gluten feed, wheat bran, wheat middlings, mixed 
feed, rye bran, whole oats, corn meal, oat feed, oat chaff, malt hulls, Quaker dairy 
feed stock food,’^ ‘^starch feed,’-’ provender, standard dairy feed, H. O., H. 0. horse 
feed, Blatchford’s calf meal, and Baum^s horse and stock food. 

Feeding-stuff inspection, C. D. Woods {Maine Sta. But. 51, pp. 16). — Analyses, 
made in compliance with the State fceding-stnff law, are rei^orted of a number of 
samples of cotton-seed meal, Chicago gluten meal, cream gluten meal, King gluten 
meal, Buffalo gluten feed, Rockford Diamond gluten feed, sucrene oil meal, Cleve- 
land flax men,], old-process linseed meal, Blatchford calf meal, Victor corn and oat 
feed, corn and oat feed, ground corn and oats, Lakeside corn and oat feed, Dundee 
corn and oat feed. Monarch corn and oat feed, H. O. Co. standard dairy fc^ed, II. O. 
Co. horse feed, H. 0. Co. poultry feed, American Cereal Co. poultry feed, Q,uakei* oat 
feed, Haskell oat feed, Crescent oat feed, Horseshoe brand ground beef cracklings 
for poultry, Bradley superior meat meal, Bowker i)uro beef scraps, Bowker animal 
meal, pure beef scraps, and American poultry meal. The analyses of cottoti-§ee<I 
meal and gluten meal jrre briefly discussed. 


DAIRY FARMmG--BAIEyim 

Annual forage plants for summer pasture, T. L. I/TON and. A. t. 
Haeokeb {Nebraska Sta- Bui. 58, pp. 57-70, fig. l).—ln coinparisou with 
alfalfa, the following were tested, as forage plants for dairy cows : ^feye, 
oats and peas, hairy vetch, com, millet, sorghum, white Kafir corn, 
yellow millo maize, soy beans, and cowpeas. Ihe crops were grown on 
fifth-acre plats for pasturage, and under similar conditions on tenth-acre 
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plats for tlie purpose of determining the amount of green forage pro- 
cliiceci Tlie treatment of the different plats, the number of days eacsh 
fiimislied pasturage for one cow, and the amount of green forag’e cut from 
the duplicate plats at the most favorable periods of growth, are givem 
.III conducting the test with each crop, a cow' was pastured (.1) on allhlta 
for one nioiitli, (2) on the test crop as long as it afforded siifhcicuit 
feed, and (3) oi,i alfalfa for one montli. The tabulated data include the 
gain or loss in weight of the animal during each period and the average 
daily production of milk and butter fat. Of the plants tested, sorghum 
fiirnislied the greatest amount of ].)asturage. It is noted in this connec- 
tion tliat the amount of pasturage fuxmished by each piat could not be 
accurately judged by the amount of forage xiroduced on duplicate xilats 
and that the waste in x)asturing was least with oats and peas and hairy 
vetch and greatest with corn and Kafir corn. 

Coinx)aring the average results from the two x>Priods on alfalfa with 
those OB the different test crops, it was found that witli the exciR:)- 
tion of hairy vetch, soy beans, and cowiieas, the increase in live weight 
during the time the cows were on the test crops greatly exceeded that 
made on alfalfa. With, the exception of the cow pastured on cowpeas, 
the yield of milk was slightly decreased in each case. White Kafir 
corn, rye, sorghum, and hairy vetch, maintained the milk flow excel- 
lently well2’ Tlie xirodiiction of butter fat increased witli rye, soy 
beans, and cowpeas and decreased in the other cases. Excluding the 
test of yellow-millo maize as unsatisfactory, millet was considered as 
making the poorest showing and com next. 

The effect of food on economic dairy production, A. M. Soij.le 
(Terns 8ta» BtiL 47^, pp, 1033-1106 ^ figs. 6^ dgms. 8 ), — Ten grade Jersey 
and 8 grade Holstein cows were divided into 0 lots of 3 cows each and 
fed for SO days, the time being divided into 4 equal periods. In tlie 
first period all the lots were given a nearly uniform ration of cotton- 
seed meal, hulls, and silage. In the 3 subsequent i>eriods, lot 1 liad 
cotton-seed meal and hulls; lot 2, cotton-seed meal and sorghum hay; 
lot 3, cotton-seed meal and hulls with silage, and lots 4, 5, and 0, cotton- 
seed meal and silage with bran,. corn meal, and oats, resxiectively, The 
proportion of ciotton-seed meal to the other components of the ,ratio!,i 
was diminished from the second to the fourth period in the case of 
each lot. 

The data for the experiment, showing the xirgvioiis record of the 
cows, composition of' the 'food materials used, computed digestible 
nutrients in the daily rations, with cost and maniirial value, variations 
in weiglit of animals during the experiment, amount and character of 
food consumed, milk and butter produced, variations in fat as influ- 
enced by food and temperature, etc., are xmesented in detail in tables 
and diagrams and discussed at great 'length. Some' of the tables are 
difficult to ' comxirehend, as it is .not clear whether the data refer to 
individuals in the same period or to averages for lots in. different 
periods. 

The author concludes that the use of some ot].ier grain feed with, thc'‘. 
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cottoii-seed meal was more effective and economical tliaii tlie use ot 
cotton-seed meal and coarse food alone. ^^The use of 6 lbs. of cotton- 
seed meal (wlien the only meal fed) gave a larger profit and proved 
more effective than tlie use of 7, 8, or 10 lbs. When 4 to 6 lbs. of 
cotton-seed meal were combined with G or 4 lbs. of bran, corn inealj or 
oatSj the best yields of milk and butter were secured.” 

Of the 19 rations fed, one composed of (> lbs. of cotton-seed meal, 18 
lbs. of cotton-seed hulls, and 35 lbs. of corn silage is said to liave been 
tlie most economical for daily production. The best returns were 
secured when tlie nutritive ratios ranged between 1.5 and l.G. The 
autlior -states furthermore that “when the proportion of protein and 
fats furnished in the meals was least and the carbohydrates gi*eatest 
the yields and profits were the highest” and “when one-third of the 
total digestible nutrients consumed per day was furnished by the meals 
the best financial results Avere observed. . . . Eations decidedly at 
variance witli tlie so-called standard rations gave excellent returns 
from a financial standpoint.” 

A sudden cliange of temperature from 49 to 19^ F. in 24 hours 
materially reduced the yields of milk and buttei fat for several days. 
Tbe awerage cost for the 6 groups of 100, lbs. of milk and 1 Ib. of but- 
ter, including only the cost of feeding materials at the market iirices 
during the experimental periods, varied from 50.4 cts. to G5,2 cts. and 
from 10.9 cts. to 14.1 cts., respectively. “Ooavs Avill eat more food than 
they can profitably maimfactnre into dairy products. They may also 
sufier from lack of a sufficient supply of certain food ingredients. . , . 
Conformation is of importance in the dairy cow.” 

The composition of milk and milk products, H. D. Eiohmond 
{Analyst, 24 {1899)j Aug,^ jip. 197-201 ). — The author summariy.es the 
results of analyses of 14,135 samples of milk brought in by the rail- 
roads from different farms, the averages being given of the morning’s 
and night’s milk by months; analyses of 50 samples of normal milk, 
including detcrminationB of sugar, proteids, and ash in addition to 
tlie usual determinations; analyses of a, number of samples of abnor- 
mal milk; average composition, of clotted cream; and composition of 
butters and separator slime. The analyses of normal milk “ confirm 
Vietlfs ratio of sugar, proteids, and ash of 13:9:2, to a remarkable 
degree. , Tlie ratio found is 12.8 : 0.3 : 2, whicli is in e.x.cellent agreement.” 

The autlior discusses the theory of Storch that a slimy albuminous 
membrane surrounds the fat globules of milk (E. S. ,R., 9, p.^ 176), and 
presents some data bearing on the subject. . Prom a revieiv of the evi- 
dence, he concludes that he is “unable, to see that there is any justifi- 
cation for the view that each globule in milk, is suiToiinded by a mucoid 
membrane; cm'tainly the question is far from being settled by StorcFs 
results.” ' ’ „ 

Effect of' Besame cake on butter, Pfeiffer (Ber. Landw. Vers. 
8tat ^ was made to 

determine'' whether ' any Jivjustice^m^ arise from tlie German law of 
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1897 requiring tlie iiiixiiig of at least 10 per cent of sesame oil with 
oleomargarine as a means of identifying it. Seven cows were fed a 
basal ration of coarse fodder during a number of periods, to which, 
various oil cakes wer<3 added in dilferent periods, the amount of sesame 
cake being gradually increased from | lb. up to 4 lbs. per head daily. 
The butter was examined for iodin number and for sesame oil by the 
Baudoiiiii reaction (shaking witli furftirol and hydrochloric acid). It 
gave no reaction for sesame oil in any case, indicating that no trans- 
mission of the oil to the butter was to be feared. This result is said 
to agree with most of the experiments on this point... [See, however, 
E. S, E., 9, p, 795^ 10, pp. 586, 587.] It was found that the iodin num- 
ber increased regularly with the increase in amount of sesame cake 
which was fed. 

Spongy curd and the effect of sewage, Lloyd {Abs, in Dairy ^ 11 
{1898) 127\p. 197 ). — An instance is cited in which cows twice by 
accident got into a paddock and waded in and drank from a pool of 
stagnant dirty water. Each time a spongy curd was produced. To 
make sure that the water was the cause a bacteriological examination 
was made, and one of the most typical spongy organisms was found in 
it as well as in tlie spongy curd. It was found that the sewage from a 
number of cottages overflowed into this paddock, and as soon as the 
difficulty was removed the si)ongy curds ceased. 

Ropiness in milk and cream, A. E. 'Ward {New York Cornell Ma. 
Bui 165^ pp. 395-il2jpl 1 ). — The literature of this subject is reviewed 
and an account is given of an investigation of an outbreak in two dairies. 
The cause of the ropiness was found to be Bacillus UuMs viscos-us^ but 
considerable difficulty was experienced in locating the point at which 
the infection took place. The first complaint came from a local milk 
dealer who was losing his customers on account of the milk becoming 
ropy after standing. All of the milk handled by tliis dealer was sup- 
|)lied by one dairy of 12 cows. The cream on tlie surface of cans of 
milk wliich stood in water at a temperature of from 45 to 50^'^ h\ be(*<ainc 
viscid, in from 24 to 48 hours. Eo- complaint was heard from customcvrs 
who consumed the milk within a few hours. Samples of the milk taken 
directly from the cows failed to show the presence of the bacillus or to 
become ropy. Cultures of the air and filth of the stable and of tlie feces 
of the cows gave no evidence of the presence of the bacillus. I''lie mil k- 
in g utensils were then carefully examined and it was fbuiid tiuit ^‘^the 
milk did not contain Baoilhis laotis mseosns \\lim drawn from the udder, 
nor did it gain access to the milk during any of the processes to which 
the milk was subjected up to the time that it was taken from the barn.” 
From the barn the evening’s milk was brought to the creamery ami 
placed for the night in deep-setting cans surrounded by ice waiter, wliOe 
the morning’s' milk was aerated and brought to the creamery, wliere it 
was again strained before delivering. The brass-wire strainer used "for 
straining the milk was found to be in a filthy condition through lack of 
thorough cleaning, but the deep- setting cans were a,i>pare'nlJy cleam 
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Samples of milk exposed to contamination on tlie surface of tlie strainer 
became Yiscicly as well as samples wliicii were taken from tbe interior 
of the cleep'Setting cans, and a bacteriological examination showed the 
presence of Baeillus laotis mscosiis. 

At another dairy which had suffered seriously from ropiness, the 
cause of the contamination was located in the utensils used for holding 
the milk before and during deliveiy. As a remedy it was suggested 
that the smaller utensils be totally immersed in boiling water for three 
minutes and that the larger cans be filled to the brim with boiling 
water for a like length of This suggestion was carried out, and 

the trouble immediately disappeared. 

The author was unable to determine the source from which the 
bacillus originally reached the milk cans, but, in view of the work of 
Adametz, he is inclined to believe that during warm weather these 
particular bacteria got into the milk from water. 

In conclusion a description is given of the bacillus found in the sam- 
ples of ropy milk, and its behavior in various cultures. 

Pure cultures for Cheddar cheese making, J.E. Campbell (Trans. 
MigJiland and Agr. Soe. Seotlarid^ 5. ser,^ 11 (1899), 205 t-220 ). — This 

is a continuation of previous investigations in this line (E. S. E., 10, j). 
996). Experiments were made in the laboratory and in the dairy which 
denionstriited the purifying* effect of the method employed by the dairy- 
men in preparing starters. The method followed in preparing this 
homemade starter is to allow a quantity of skim milk to sour sponta- 
neously, skim off* the surface, and add about a i)int to a pailful of skim 
milk which has been scalded to 155 to 160^ E. and subsequently cooled 
to 65 to 70*^. This process is repeated each day, and on the third day 
the product may be used for the starter, a portion being retained for 
the starter for the following day. This may be contmiied throiigliont 
the scavson. 

starting with an ordinary saraplo of sour milk, evoii tliongli it he impure, the 
operations entailed in prei^aring what I have designated a homemade vstarter’ will, 
in a very few days, produce a sample of sour milk coiitaining what is for Jill practical 
purposes a |)ure cvilture ot the bacterium required for the manufacture of good cli(*ese. 
If the cheese maker Ijegiiis with an al)flolutely pure culture, in the course of a few 
days it wull he no purer and in no way better for cheese making than the cultivation 
ohtiiined hy the homemade-starter system.'-’ 

Two series of experiments in July and August were made at 5 differ- 
ent dairies to comfiare the homemade starter with a number of pure 
cultures in practical nse in cheese making. The cheeses were scored by 
competent judges who knew nothing of the method of making* The 
results of these experiments are tabulated. 

The sum total from these experiments may be stated' as follows 

1^(1) First-class Cheddar cheese can he made hy using pure cultures of a lactic 
orgaiiism. 

'This organism ahonncls in all samples of 'sour milk and sour whey. 

^^ (S) The system recommeiKled for the preparation'' of a - lioinemade starter is one 
which-e^eris'.' a. purifying* influence upon' the 'bacterial content of tbe starter, and 
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results ill tli© eliminutioii of bacteria wliicli are unnecessary if not liarmful, ' 1o the 
production of a, (irst-class material. 

“^(4) The use of a' wlioy starter is attended with results equal in every way to 
those obtained from a milk starter.^’ 

A luiiiiber of precaiiitions to be exercised in the preparation aiiil. use 
of the liomeiiiade starter are eiiuiiierated. It is noted that a starter 
should never be used where without it the cheese can be made it,). a.l)oiit 
the time specified [5| hours] aud that when a starter is used the 
whey must be run at an earlier staged^ Technique in cheese making is 
regarded as much more important than the use of pure cultures, for 
no amount of bacterium will compensate for a deficiency of tliat 
keenness of sense which is the result only of long and patient traini!,igd^ 

A handbook of dairying based on science and practice, W. Kirchner (Mand- 
Imch der Milchwirtsohaft aiif wissenscha/tlieher mid praJcUscher Ornndlage. Berlin: 
Paul Fareiff PP‘ Syfigs. i55). — A new edition of tliis book. 

Absence of alcohol in the milk from cows fed on distillery malt, M. A. Pf/i’er- 
MANN (Rev. (JJmi. Analyt. ct Airpl., 4 (1899), No. d, pp. ISo, 186). — By the ap}>Ii<;ation 
of the iodoform test to the distillate from a liter of milk, by the Dnclaux viscometer 
test, and by the AVestphal balance, the author was unable to detect any alcohol in 
the milk. — ii. sxyder. 

Importance of feeding roots (Milch Ztg.,%S (1899), No. 26, p. 407).— k Baniab 
experiment is reported in which the profits were increased by substituting roots for 
a portion of the concentrated, food in rations for milch cows. 

Winter milking rations (Dairy. 11 (1899), No. 127, p. 200). — Ten rations are sug- 
gested as a result of experiments conducted during 3 winters. 

Influence of feed on the quantity and quality of the milk, F. C. Curtiss (Amer, 
Cheesemaher, 14 (1899), No. 159, pp. 1-3). 

Value of breeds, G. M. Gowell (Hoard’s Dairyman, 30 (1899), No. 21, pp. 410, 
411). — A popular discussion. 

Official tests of Holsteiii-Friesian cows^ S. Hoxm ( ID)ard’ s Dairymmi, SO (1899) 
Nos. 21, p. 422; 22, j)]). 4.40, 441; 29, p. 5S0). — Reports 102 tests made from January 1 
to May 1, 1899’. 

On the source of milk fat, W. A. Henry (Breeders' Gaz., 36 (1899), No. 4, pp. 89, 
90). — A discussion of an ex])erimeut conducted, at the New York State Staition (E. 
S. ik, 9, p. 1083), 

Swedish ropy milk, G. Troili-Petersson (J&a. in Ifileh Zlg,, 28 (1S99), .No. 28, 
pp. 438, 4S\9).— The cause of ropiness was investigated ami attril,>ut(-Ml to Bacterium 
laciis longi, which was studied in pure cultures. 'JTiis gonn is considered very (dosely 
related to B. laetis acidi, from which it isdistiuguislied chiefly l)y tlie kind of ferinen- 
tation produced in milk. 

The Babcock test : Its origin, use, and manipulation, A. M. BouMfl ( IJocmRs 
Dairyman, 30 (1899), No. GIG, 617). 

The Babcock ■ test for cheese factories, J. W. Decker (Hoard’s Dairyman, SO 
(1899), No. 25, p. 488, fig. 1 ). — Cheese was made from milk containing 3.3, 4, aud 5 per 
cent of fat, 100 lbs. of milk yielding 10.1, 11,4, and 13,1 lbs. of green cheese, respec- 
tively. 

Observations on the use of the Krohnke milk filter, P. Vieth (Alilch Zig., 28 
(1899), No. 26,pp.403,404).—i;m%s are reported on the use and purification of this 
filter. • , . 

Contribution to the study of butter fat, Van Engelen and P. Wauters (hut 
LaU.,24 (1899), Nos. 29, pp. 229, 230 ; 30, pp. 237-239). — .From iuve8tiga.tions extending 
through one year the conclusion is drawn that abnormal variations in the coinpOHi- 
tion of butter frit are not due to food or period of lactation. 

W.' : 
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Preservation of butter, E. Qovm {Ind. Lait, U {1S99), No.34,'W.S69-'S71).—YiU'i- 
ous well-known inethocls are discussed. 

Prodticiiig, retaining, and controlling flavor in butter, G, L, McKay {SoarcVf^ 
.Dairyman^ SO (1899) j jYo. 3 o,jp 2 ). 498 j 499 ), — A i)opula'r article. 

A test of clnmis, C. S. Plumb {Nat. Farmer and Sfoclc Grower, S (1899), No, S, p. 
SX ). — Trials were made of a, ckurn provided witk inside paddles and an arrangement 
for revolving tkeiu at liigli speed. On account of tlie difticulty in removing the 
butter this type of cliiim is not to be rocommeiided over standard box and barrel 
cliiinis without inside devices. 

Cheese bacteriology, status of the science in the European countries, H. W. 
Con:&^ {Amer. Clteesemaher, 14 {1899), No. 161, ^,8). 

Cheddar cheese making, J. A. Eubdick {Amer. Oheesemulcer, 14 (1899), No, IBS, 
pp, 1-3). 

Method of manufacturing Stilton cheese, R. Owens [( Jour, Gape Good 
Hope, 14 {1S99), No. IS, pp. 785-788 ). — The method of maiuifacture of Stilton cheese 
is described and compared with that employed in making Cheddar cheese. 

The best form of cow .stall, P. McConnell {Jour. British Fairy Farmers’ Assoc., 14 
{1899), No, S,pp, 85-90). 

Dairy buildings, R, I-Ienderson {Trans. Kighland and Ayr, Soc. Scotland, 5. ser., 11 
{1899), pp, 89-115, figs.. 41), 


YETEEMARY SCIENCE AND PRACTICE. 

TMrteeiitli aiimial report of the State board of live stock com- 
iiiissioiiers for the State of Illinois for '1898 {SpringJieU^ III: 
FMUi2)s Bros,,, 1899 116). — This report contains a copy of the regu- 
lations of the State board of live stock commissioners regarding 
Texas fever^ an account of various outbreaks of Texas fever in the 
State, and a record of a large number of dipping experiments which 
were made in connection with the Bureau of Animal Industry of the 
Department of Agriculture, a part of the results of which have been 
published elsewhere and are already noted. 

The tuberculin test has been applied very generally to the cattle of 
the State, and extensive tablOwS are given showing the results of tests 
and post-Biorteiu conditions in cases wliich reacted. 

xl report is made iijion, the cases of actinomycosis discovered by the 
meat inspectors, and tables are given showing the number of actinomy- 
cotic animals coming from the difierent States. 

The re])ort contains a discussion by J. M, Wright of the history and 
nature of glanders and upon the use of mallein as a tlierapeiitic agent. 
Tables are also given showing the clinical record of horses which, were 
tested for glanders by means of mallein. 

A proposed reform in the nomenclature of veterinary myology, 
ARLOiNtt and Lesbre {Ann, Soc. Agr, ScL et hid, Lyon^ 7. ser., 5 (1897), 
pp, .155-175).— The authors call attention' to the convenience of having 
a set of, names for use in descriptive veteri,nary anatomy which shall 
b,e recognized by all veterin arians. At the meeting" of „the . Sixth , Inter- 
national Veterinary Congress in Berne, 1895, a resolution was' passed 
to 'ui„u,iertake the preparation of ^such.'a';veteiln nomenclature. The 
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authors havo prepared a list of names of muscles known in vefcerina/ry 
anatomy and these names are arrang'ed in parallel (,M:)Inmns Avitli the 
names of iiiiiscles in liiiinau anatomy adopted by the congTess at Bsise!^ 
and with otiier names which have been used to a. greater or less extent 
by various inrthors, aiiid which are to be regarded as syiioiiyimms* 

On tlie biology of aiitlirass bacillus, It. WifliB {Arek liyg.j 35 {1893), 
Mo. 3-4^ 355-108 ). — The results of investigations re|>orted. in this 
ar(-icle may be smninarized as follows: Aiitlirax bacilli of nornml viru- 
lence and considerable power of resistance form spores when subjected 
to moderate temperatures considerably sooner than has usually been 
assumed. At a temperature of 31 to 37*^ 0. spores were formed within 
16 hours, at 24'^ 0. witliin 30 hours, and at 18^ G, within 50 hours. At 
a temperature of 12'^ 0. the most resistant individuals of tlie anthrax 
bacilli are still able to produce resting conditions even when the spore 
formation does not take place regularly. Tlie spores which are pro- 
duced at a temperature of 37^ G. have a greater power of resistance 
than those wlxicli are formed at temperatures ranging from 18 to 31*^ 0. 
Anthrax bacilli in their vegetative condition are quickly killed if they 
are subjected to high temperatures in fluid. Heated in bouillon at 8(P 
0, they are destroyed iu 1 minute; at 790 ^ 1 x 1 1| minutes; at 78^, in 
2 minutes; at 75°, in 3 minutes; at 70^, in 4 minutes; and at 650, in 5J 
minutes. 

If anthrax bacilli are subjected to low temperatures, they are seen to 
pass through 3 stages. During tlie first stage the normal virulence 
m,ay become reduced to so low a grade that mice do not actiiiire tlie 
disease even 'when inoculated with large quantities of the bacilli. In 
the second stage they lose tlie power of growth, but regain tliis power 
and their virulence under favorable conditioms. In the third stage the 
bacteria reach such a condition that they can no longer be revived. 
Atmospheric oxygen has no specific effect upon the fbrination of the 
resting stages. The anthrax bacilli form spores under amcrobiotic 
conditions. 

On the esKcretion of micro-organisms through the active mam- 
mary .gland, K, Baboh and F, Welbminsky [Arok Ilyg., 35 
Mo. 3-4^ pp. j205-fl3 ()), — As experimental animals, the authors made use 
of guinea pigs. The first bacteria which were used were non pathogenic, 
and as negative results were obtained, various pathogenhi ba,cteria 
were next tried, 

, The living bacteria were injected subcntaneously and by withdrawing 
small quantities of blood in an aseptic manner it was possible to 
determine when the bacteria had entered the blood system. ' The milk 
from the animal was tested from that time until death. The milk was 
also injected into healthy animals as a further check upon the exptni-' 
ments. The results obtained may be summarized as foliowB'! The only 
'.pathogenic germs which, pass outiii milk are those that have the power 
of producing ■ hemorrhages or similar changes in the inammary gland 
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by means of itMcIi the normal structure of this gland is disturbed. In 
a case of pure septicccmic processes, where the blood contains the germs 
in large iiiimbers, no bacteria were found in the milk even after death, 
and animals injected with the milk remained entirely healthful. This 
was true of animals which were inoculated and which died of typhus, 
diphtheria, cholera, and anthrax. When, however, the animal was 
inoculated simultaneously with anthrax and Baeilhis boms morlnficcms^ 
hemorrhagic disturbances were produced in the mammary gland and 
the anthrax bacillus was found in milk. 

A case of poisoning, E. P, Ladd {North Bahota Sta, Bui, 35^ pp, 
307-310^ fig, 1 ), — A bull died suddenly with symptoms of iioisoning. 
The stomach contents were analyzed, with the result that conin was 
discovered. When the owner was questioned concerning his hay, it 
was found that the hay contained Giouta maculata in abundance. This 
is, therefore, considered a well-authenticated case of poisoning from 
water hemlock. A description and illustration of the plant are given 
and a brief account of the symptoms of poisoning by this plant. The 
treatment recommended consists in cleansing the alimentary tract and 
the use of chloroform or chloral, as indicated by the symptoms. It is 
recommended that these plants be removed from the hay before it is 
stacked or idaced in the barn. 

Studies on the seeds and oil cakes of ricinus, 0. Oornevin 
{Ann, Soo, Agr, SeL et Ind, lAjon^ 7. sen, 5 {1897)^ pp, 107-133 ), — This 
paper contains a description of the plant and of the appearance of the 
seeds of the castor-oil plant. The method of extracting the oil is 
described and an account is given of the extent of the use of the oil 
cakes, which are left over as by-products, as food for man and domes- 
ticated animals. If the cakes are spread upon the ground or exposed 
to the air for from 5 to 6 days, the poisonous principles are destroyed. 
If the seeds and cakes are cooked for at least 2 hours, they are no 
longer poisonous. If a solution of ricin is subjected to heat for 2 
hours, of which at least 1| hours is up to the boiling point, it is trails- 
formed into a vaccine which, when used as a hypodermic or intravenous 
injection, iramiinizes the animal against the intoxication of ricinus. 
After animals have been vaccinated once, they can eat with immunity 
any q_uantity of tlie cakes or seeds of ricinus. The flesh of animals 
thus immunized is harmless when taken as food. 

Researches on the bacterial flora of the Inngs of man and animals, L. Be€C> 
(Arch, MM, Bxpir, et A^iat Bath, Paris, U (1809% No. S, typ. S 17-36:3), ---ThiB paper 
gives an acoonnt of the bacteria ordinarily found in the normal lungs of the guinea 
pig, rabbit, cat, dog, foal, horse, calf, cow, and sheep. The pathological condition 
and pathogenic bacteria of the lungs of these animals and of man are also described. 
In sound lungs the tubercle I>acilhi8 was not found. 

Bacteria ixi street dust that is sprinkled and in that which is not sprinkled, 
11 Mazitschita (Arch, Ilyg.j 35 (1899% No,S-4iPp, --This article contains a 

record of a large noinber of obeeryations made with the object of determining the 
hygienic value of sprinkling, streets; 'during' hot weather. It was found that wlien 
streets were sprinkled, thC' bacteria contained, in the dust war©' more numerous and 
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were iii better condition to niii"ltii>ly. Tbc luitlior strongly urges the iioodlng of 
streets in Buinmcr to wasli jiway t!ie dust in which the hac.teria are contained, A 
bil)liogra|;)liy of the subject is added to tlie article. 

A coiitribiitioii to the knowledge of the infections diseases of animals and 
man wMcli are produced by anaerobic bacteria, Ih V. 'HnuvMit ((■cidhl. liaM. u. 
r(D\, 1, Aht.^ :::V7 {ISW), No, pp, 5J[r)~oAl),—An extousive ace.ounl; of exp«u‘ime.ii- 

tutioii with 10 races of liactoria. 

Some diseases of domestic animals communicable to man, ,1. 1. (bnsoN' [ loivn 
Sfdk Apr. 8oc. Mpt 1S0S\ pp. ,9, /-id/). —The author discusses the cosninoii uicans (O' 
traaisiniesioii. of germ disi^ases. The ibllowiug (lisea8(3s are dtjscribed and au actjouut 
given of the ineans and extent of their transmission to man : Actinoinycosisj l>lack- 
leg, glanders and faroy^ hog cholera., and tuberculosis. 

Practical notes on influenza, P, Ih SANCiiK/i { Vet Espan., 'Madrid, 4:3 (1SW),Noh. 
149S,p]). 14AM49; 4494, pp, 104.-16(1; .1.4.95, px), 178-18 $). — Gives a description of the dis- 
ease, a differential diagnosis of iiillucnza and contagions plenro-pneuniouia. An 
account is given of inoculation experiments for rendering ijiiinimity and of hydro- 
therapy in. the treatnuuit of tlie disease. 

Two cases of tetanus cured by the use of antitetanus serum, 'L, C!oNS'rA;NT 
{Jom\ Med. Vet. ei Zoolech., 5. ser., S {1899), xyp, 840, 841 ). — Clinical recoixls and descrip- 
tion of method of using the antitoxin. 

On the modifications of tetanus poison, E. Beiirino (ForlHchr. Med., 17 (1899), 
Ak, 81, x^p> 50t-505).--VoT producing immunity against tetanus, poisons with a. high, 
nniltijde of indire<‘t poison value in coniparisoii witli their direct i>oi8on value gi ve 
better results than the efiuilibrated poisons. 

Antitetanus serum and its preparation, .L, S. Yizmanos ( Vet. .Espah., Madrid, 48 
(1S9Q), Nob. 1499, x^p. 841-844; 1500, pp. 857-860; 1501, pp. 279-881),— k general account 
of the effect of antitetanu.s serum wdien used for the irrevention of tetanic contrac- 
tions; and a description of the method of preparation. 

On the quantitative combination relatioiis»between tetanus toxin and tetanus 
antitoxin ill living guinea pigs, E. Bmiiim a ( For Isehr. M.'ed., 17 (1899), No. 88, pp> 
$81-534), — This paper contains a record of a large nnmlmr of experiments upon 
guinea pigs and a discussion of the nature and quantitative relationship of the 
chemical union between the toxin and antitoxin. 

2ajhn’s thermometer holder, J. G. Ya'Kth {VeMt. TierlirzU. WdinNekr., 7 ( 1899), No, 
86, j>j>, 884,. 835, Jig. 1). — A new arrangement for holding the tliermo-ineter diiri,ng 
ttiberculin tests. 

Anthrax (Rsr. Faoult Agron, y Vei., ta .Plada, 4 (1899), No, 4,x>p. 189-l31).--'TymmBmB 
the natim3 of the disease; the value of vaccination^ and the burial of cartiasses, 

Blackleg vaccine, E. P, Niocs (Soulh. rianter, 60 (1899), No. 7,pp. 835-837, Jh/B. 8).—' 
The Virginia Station has equipped itself, f(»r making hh:ickleg vaccine. .l)ire(.‘.tioi.i8 
are given, for steriliz/ing the hypodermic syringe and making iilui iiiJeidioMs. A list 
of qtiestionsis added which will l)e sent to each iarmer wiio uses the 'vaccim*.. 

Actinomycosis in Spain, L, Del Rio .( Vet, E$xmH., Madrid, 48 (1899), No, 1497, pp, 
810-818). ' " ■ ' ’ 

The so-called actinomycosis mtisculornm suis, Davids (Ztschr. FleiHoh u. 
Alilchhyg,, 9 (1899), No, 10, pp. 181-187 ), — Gives an historical a(3count of the subject 
and descriptions of appearances of the disease .from paraffin sections. 

Milk fever in the cow, M. lMES.(A^r. BHdml, 5 (1898), No. 3, pp, 57, 58).— k. 
description of tho' symptoms of the, disease is given, together, with an account of its 
etiology and preventive measures, such as antiseptic washes. 

On the Bchmid-Kolding treatment of milk fever, BiiOller ■,( Wclmsohr. Tmdi0Jc, 
u, Viehzucht, 43 (1899), No. 86, pp, 845, Gives a clinical record of 4 cases, 

, Milk fistula, P. Leblanc (7o%it, Med. Vet. et Zoolech., 5. ser., 3 (1899), X}p, S88-8S4).— 
An abscess followed by erysipelas of the mammary gland in a goat left a milk hstula 
which healed after being ligatured. 
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Conceniiiig coiitagiotis vaginitis of cows, A. Lucet (Jour, Med. Fct. et ZoolecJ, 5. 
ser., o (lS00)yi)p.3oS,oo9 ). — A discussion of the cause and eommiiiiicabilit.y of tlio 
disease. 

Distoiiiatosis of tlie abdominal walls of the cow, REPiCiuiST (Jour. Med. Vet. et 
Zooieehj o. mr.., 3 (ISDO), pp. 37 J, 373 ), — Tubercles formed by disfcomiim are distingiiisiiecl 
from tliose of tubercnlesis in similar pOvSifcions. 

Preventive inoculation against red water or tick fever, D. IDttcheon (J(jr, 
Jour. Cape Good Hope, 14 (1SD$), Xo. 7, j>p. 445-448 ), — Young heifers were injected with 
dehbrinated blood frojii animals which had recovered from the disease. After they 
had ill turn, recovered, whicdi was usually about 6 weeks later, their blood was used 
for inoculaiion purposes to produce a mild form of disease, 

Preliminary note on bovine malaria, Nioolle and Adil-Bey (Ann. Inst Pastern' ^ 
13 (2899), Xo, 4, pp. 337-343). — Tlie native races of cattle are perfectly iminime and 
can witlistaiul injections of large quantities, even liters of virulent blood. The 
serum from cattle, thus t.i'Gated 5 if collected from 2 to 6 weeks after these inoculations, 
has 1)0 preventive or curative power. 

Experimental data on the subject of the susceptibility of camels to cattle 
plague, M. Tartakovsy (Arch. Vet Xaulc, St. Petersdurg, 39 (1890), Xo. 4, pp, 
338-354). — The article contains records of experimental inoculations of camels 
accompanied with temporatiire charts, 

A new parasitic disease of cattle in Cochin China (Ampiiistomosis liepatica) 

( Vet Jour., 48 (2899), Xo. 3S7,2^V’ 347-350). — JmpMstomum hepaiiciimvi-im found in oxen 
of Cainhodia, Indian biiifaloes, and zebus. The anatomical characters of the lluke 
ami the pathologhnil conditions caused by it are described. 

How an attack of epizootic abortion was dealt with, C. Mahsiiall (Jour. BrW 
ish Dcilrn Parmers^ Assoc., 14 (1899), Xo.3, pj). 92, 93), — ^NocartVs method of treatment, 
■was tried with good '.results. 

The epizootic occurrence of Teenia coenura in the calf, T. Tavallazzi (Giorn, 
M. 8oc, Aeciid. Xas. Vet Hal., 48 (1899), Xo, 3G, pp. 613-615), 

Railroad fever of cows, Estor (Dent Tkr(ir;:tL JVchnschr., 7 (1899), Xo, 36, pp. 
33$, 334), — Outlines the symptoms of this disease, which is fi'eqnently observed in 
cattle after long railroad jjoumeys. The remedies which have been tried are blood- 
letiing, keepi.Mg quiet (with chloral hydrate if necessary), stryclmin, alcol.iol, atropiri, 
and potassic iodiil. No treatment, however, had much efieot except in mild cases. 

Water on the joints in cattle, Cai^kac and Morot (Jour, Aled. 'Vet. el Zooiech., 5. 
ser., 3 (1899), pp. 303-305, figs, 3). — Gives a description of tlie ijathologlcal anatomy 
o f the metatiarsus from. a;.u animal atlected with this disease, Tlui appearance is com- 
pared with, thaij of ergotism. 

On the physiological effect of digitalis and its®diagnostic importance in 
pericarditis traumatica of cattle, Gime.lin (Monalsh. Pro hi. Thkrh,, to (1899), Xo, 
9, pp, $85-417, Jigs. 33).— In cases of this disease digitalis is found to have groat value 
as sr dia-gnostio agent. As a remedy it is not uni.f(.>i‘m. in action. A number oi' 
sphygmogriiphio tracings of blood pressures in the carotid artery accompany the 
article. 

Bovine rumenotomy, S. If. Swain (Jour. Comp. uMed, and let. Arch,, 30 (1809), Xo. 
4, pp. 333-335).— rim a/rticle contains an account of the method of preparing the 
instruments and animals and of making the operation, 

,0n the causes of the sterility of cattle, .E, Zscmokice (Lanclir, Jahrb, Sehmk, 13 
(1898), pp, 353-373, p"^'' — Oontains a. general discussion a,ml cl assili cation of the 

various cauBcs of sterility, wimther from pa'fchoiog\ical auadomy and physiology or 
from poculiaritios of tcmperamoiib and constitution of both' sexes* 

On multiple adeiiom formation in the lungs of sheep, A. E'B'ER (ZiseJir. Tlermcd., 

'■ S (1S9D), X^o. 3,pp. 161-173, ph, These .lV)rinationS''are'desc',rib©d'an(l figured with 
especial r 6 .fcre. 11 c 0 to their' microscopic details. ■'■The etiology of 'the disease is not 
thoroughly known. ' 

7280— No* 3— T , 
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Remarks on tlie nature and tlie differentiation of the infectious swine diseases 
111 tlie Fiiited States, T. A, Mookk VH. Rev., :?i (ISfiS), No. 

The aiitlior liere gi v'e.s an ]i,istori<^al .‘iccoiint of tlio (loveloprnoni: of onr 1annvlo<l,o'o 
Oil tlio of liog oliolora. ainl swine ]^l^lgue. A synonjniy of iinmoM is afPlrtl for 

tills ooTuitry and Ihirofio, a, ml <l(‘fc;iiled doseri j>tions of th<‘ putliological jiiia'ioiiiy of 
liog ('liol ora. and swine pla-gne are given, tin wo.Il, as a. list of tlie <dn‘irm'*ter8 of the 
laacilli of these two d.i.sea.s(‘S. 

Hog cholera and, swine plague, A/\Y/iVia'TiNrit (/»V/>rfa/ri/ /roia Ahnaorhs (inUle, 
M)S, Aiuj,-OcL,pp. In this pn.in[)h'Ud'.a.ia,MliHi‘u.ss(M,j i.het'xtent of the- swine imiuS'^ 
t ry in liuliana and tlnevuTious (I'liostions oouneeted with the diagnosis and treatineni 
of Iiog cholera and swriiie plague. Tln^ author lias iiuMle. an. c:xpi‘rinu‘nia,l. study of a 
number of patent, rmnodic.xs which liav<‘ Isam ri'commcnded ..for t,reatn.u,‘nt of 
swine cliseasr^s ami co,iiclrides that tln-y ar<^^ fill worthless. 8tr<xss is laid upon {hr* 
advisaliility of maintaining clminly surroundings as aineans of preventing serious 
outbreaks of swim.‘ diseases. 

Serum therapy of liog cholera, E. l.nc<'mAiNcnK {Jan. Med. Vet,, 4S ( tSOO), Xo.7, 
pp. ;Vj7N]70).—A. lirief discussion of tlu^ nndliod to he adopted in preparing the iiog- 
cbolera seriiiii and of the tc'chtiiqiu*. of its application. 

Practicability of .serum therapy iii the treatment of hog cholera, W. Ik Nxr.Ks 
(Iowa Stale Apr. Soe. Rpl. tSOS, pp. A15-AI8). — In this papt‘r tho author discviss(*s tiio 
t«‘cluii(|ue of the. application of the siuaim tiaartimmt for liog cholera and gives a 
brief amiount of the Huec(,:‘ss which has attended its usiu 

ResultB of some vacoiiiations with Beck’s serum against swine diseases, 
J.M.bL.LKR {iknit. TierdrXl. IVvlenHchr., 7 (IS99), No. RO, pp. Xto, — Ikcports tho 

fa voral)lc outcome from vaccination of sows. 

Infectious pneiimoenteritis of the piQ (Ga:!. Med. Vet., A. 8er.,i?A (1899), No. 137, 
pp. 343-347), — Gives the liistory of onr knowledge of the iliseaso and a discussion of 
its cause, distiiiguisliiug between liog cholera and swine plague, 

The serotherapy of erysipelas of the pig, E. Lkclainciie (Compt. Head. Soc, 
JMol., Paris, 11. ser., I (1899), No, 13, pp. 346-348). — Inocnhitions were made with a. 
mixture of immuuiziiig serum a.nd virulent cultures of hlood. Sheep proved to he 
good animals from which to obtain immunizing serum. 

Combating erysipelas of hogs, O. aud W',. BaiifiTZ {iMiit. Tierdr^th 

WchnseJir., 7 ( 1890), No. 30, pp. 177-179).— K.mT\\xn is used whicl,!, destroys the luicillus 
when injected i,nto animals already suffering .from: the disease and also has 'the 
power of giving iinmiinity, 

Bohinococcus veterinorum, 8. BTKWA.ET(r/oar. Comp. Med. and Vet. Aroh,, 3n{JS!K6), 
No. 4, pp. 313 - 317 ). —An the region of Kansas City, Missouri, it is sta.t('d tlmt about 5 
out of every 1,000 hogs are infected with the cystic stage of Hvhinoeoeeua veteriaoram, 
A descrt|)tion is given of the post-mortem appearance of tlie disease. 

Projection 'as a reliable means for demonstrating the presence of trichina'?, 
H. Kabit/, (Ztsehr. Fteisch n. MiJehliipi., 9 (18.09), No. 1/9 p}^ 187M89).— l HmeT\i)tU)n of 
a projection apparatus for i^xaminiug llesli for triclilme.. The. iiistrumeut is k,no wn 
as a t.rieluu 08 cope. 

A case of malarial fever, H. Taau.or ( Ted Jo'ifr., {1890), No. 389, pp. 1-S, pjs. 
5).— Gives the symptoms of tho disease in a ho,r.se. Treatment with, potaasit,^ nifcrute, 
potassic chlorate, quinin, and iron tonics was of no avail. Post-mortem lesions 
■and inioroscopio appearances of tissues are described. 

The etiology and pathology of endocarditis, T,noMAS*SE,N (Ann. Afed. Vet., 48, 
(1899), No. 6, pp.. 383-393), -—k. microscopic examination of sections from the sigmoid „ 
and mitral valves from tho heart of a mare which died of the disease disclosed the ■ 
presence of streptococci and bacilli. 

An, c^cpermient .ill' inoculating ■ camels with 'glanders, E. T, Dshonkovsky 
(Arch. 'Pei. Nau-h, Si. Petershurg, 39 (1899), No. 4, pp, 333-364).’—’ A record of experi- 
./.mentai inoculations of camels with 'this disease. 
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■ Tile pathology and treatment of spavin, J. Macquekn {Join\ Comp, Fath.and 
Ther,, 13 Ko. 3 ppp. 119-125). — The author discusses the anatomical conditions 

found ill ouvses of spavin and gives a general discussion of the cause of this disease. 

Some “inventors’ ’’ horseshoes, J. A. W. Dollar ( Veterinanan, 72 (1899), Ho. 8.59, 
2>p. 179-487, Jiff s. 9). — A discussion ivith illustrations of some of the numerous inven- 
tions in the lino of nailless horseshoes. 

Di.seases of poultry, (I. E. Howard ( The American Fancier’s FouUrij Boole. Wash- 
ington, I). C. : G". F. fJowardiJ' Co., 1898, pp. 80-102, ill.). — The author gives a discussion 
of til e Bjinptorns and treatment for ail of the more coiniuon diseases of poultry, 
including apoplexy, l)lac*.k rot, hiimhlefoot, canker, catarrh, cholera, consumption, 
crop hound, diarrhea, egg hound, egg eating, feather eating, frost bites, gapes, giddi- 
ness, gout, indigestion, leg weakness, lice, liver diseases, pip, rheumatism, roup, scaly 
legs, soft eggs, ulceration, and worms. Figures are given of the more common forma 
of parasitic insects which attack xioultry. 

The tick of the domestic fowl and fowl fever (Bof. Dept. Trinidad Bnl.Misc. 
Inform., 3 (1899), Xo. 19, ]}t. 11, p. ISO). — Argas amerieanus is said to have been intro- 
duced into Trinidad, and to he the cause of a fowl fever in that ]>lace. 

A disease in cattle not di.stiiignishable from rabies, Y. A. Moore ( Veter biarian, 
72 (1S99), Xo, 858, pp. 390-410). — Conlains a clinical record and account of post- 
mortem conditions of eattle which died of a disease closely simulating rabies. Inoc- 
ulation upon rabbits with virulent cultures gave positive results. The rabbits died 
with all the symptoms of ordinary rabies. The author concludes that rabies may 
occur without being traceable to tlie bites of mad dogs, and recommends that when 
tlie disease breaks out the cattle should bo removed to higher ground. 

Oil the narco.si.s of dome.sticated animals, Fricic (Dent. TierlirAl. Wchnschr., 7 
(1899), Xo, 35, pp. 225-227). — A discussion of the relative merfts of cblorofonii, mor- 
pbin, chloral hydrate, ether, and coca, in. The different methods of application 
are described, and special discussions are given on the choice of the most suitable 
narcotic for the hors(3, ox, x>ig’j dog, and cat. 

The occurrence of cancer in the lower animals, J. MaoFadyean (Joa?:. Comp, 
Path, and Ther., 12 (1899), Xo. 2, j>p. 137-143). — Carcinomata are recorded in the form 
of primary or secondary tumors in tlie dog, cat., horse, cow, and sheep. 

Discovery of Bacillus alvei, L. STAcnELiiAUSEX (Southland Queen, 5 (1899), Xo. 1, 
pp. 8-10).— A history of the work which led to the discovery of the germ, and brief 
mention of remedies. 

Contagious pu.stulant dermatitis, Trashot (Bec.Mtd, Vet,, Paris, 8. ser., 6 (1809), 
Xo. 8, pp. 103-173). — Gives a. statement of the symptoms and cliuical apx>earance of 
this disease, wliicli has been called Canadian variola and American variola,. 

The necrosis bacillus as a cause of disease in our domesticated animals, 
Francice (Berlin. TierarzU. fVvhmehr., 1899, Ah. AT, pp. 309-303). — An Idstorical dis- 
imssiou of the development of our knowledge of the bacillus and of its activity 
during the a, onto slngt's of certain <li8eascs, 

A septiceemia of the guinea pig, C. Fuisalix (/bd. Mas. Hist. Nat. [Parw}, 
1898, Xo. 0, pp, 379-383).— Clrm an outline <»f culture mctliods, and a description of 
the bacillus and of its patbogcmiis a,(‘tion. The dog resists the action of this bacilluH, 
but rabbits, nuc(', jindx>igoons saccninb (piickly. 

Psittacosis, or parrot Bepticaemia, L. Hrpsasco (Giorn. It. Jeead. Xaz, Vet., 48 
(1899), Xo. 19, pp, 434-441).— on a contagious disease which is said to be fre- 
<iUont among parrots imported from America, and which can be easily trainsnutted 
to man. 

Contribution to the .study of .Laveranxa danylewsky, A. Lave ran (Compt 
Bend. Soc, Biol, Paris, ll.ser,, 1 (1899), Xo. 24, ppJ 003-000, Jigs, ij).— This organism 
is an endoglobalar hematozoon wbicli infests pigeons. The autlior suggests that 
certain species of inos(xnitoc8 proba.bly serve as intermediate host for the hemaf-oxoa. 

■ Preventive inoculation, W. M* Haffkxkr (Jour. Comp. Path, and Ther., 13 [1899), 
No. 2, pp. 142-156; reprinted from The Lancet).— -This article is in the nature of a 
eral disciiBsion covering , the /derivations'; from Aurus and microbes' and their effect, 
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immunity against tlie attack and resistance against actual symptoms of diseases^ tlie 
relatioiisiilp between tlie two, and records concerning inoculations made as prophy- 
lactic remedies agidnst the plague. 

Tile intensification of virulence in sera taken from overinimiiiiized animals, 
H. Yallkg (Compt. Iiend. Soc. Biol. Faris, 11. sar.^ 1 (1899)^ No. 18, pp. 43^^ 433 ). — 
There is no bactericide action in the sera of overiinmuuized animals. 

A contribution to the knowledge of sera which have a specific effect upon 
blood corpnscIeSj K, Landsteiner (Centbl. Bakt. u. Par., l.Aht., 35 {1899), Mo. IB- 
IS, pp. 546-549 ). — The agglutination of blood corpuscles by specific sera is to be con- 
sidered due to the action of the stroma of the red blood corpuscles. 


TECHHOIOGY. 

Experiments in sirup making, B. B. Boss [Alahmna College Sta. 
BuL 103^ pp. 97-105). — Ad accoiiDt is given of experimeiirs in the clari- 
fication and inauiifactiire of sirup on a small scalej in contiiiiiation and 
extension of work x>revioiisly reported (E. S. E., 7, p. 719). It appears 
that the best results in clarification and evaporation are secured by the 
use of steam for heating purposes. 

‘'bSiiiee the evaporation of juices and sirups is carried out in the sugar factories 
and reiiiieries upon such a large scale, it was impossible to secure upon the market 
evaporation apparatus adapted to simp making upon a small scale, and hence two 
small evaporators wer^, especially constructed for experimental purposes, the smaller 
of the two being improvised from an ordinary open-fire evaporator already on hand. 

‘‘This evaporator was about 4-f ft. long, 3 ft. wdde, and about 6 in. deep, while the 
large evaporator had a length of about 5 ft., a width of about 3 ft., and a depth of 
10 in. 

“The sides of the evaporators were of wood as usoal, and the bottoms were con- 
Btriicted of sheet copper, but no partitions were employed as in the ordinary 
evaporators. 

“A series of pipes, connected at the ends by return bends, were placed in the 
bottom of each evaporator, almost the wTiole surface of the bottom being thus 
covered, with the exception of a space about 4 or 5 in. in width wdiich was reserved 
for the collection of the scums from the boiling juice. This unoccupied space should 
be on the side of the evaporator ox>posite to the point at which the steam is admitted, 
and this side should also be slightly lower than the other in order to facilitate the 
removal of the scums. The piping employed was galvanized iron, three-fourths 
inch inside diameter, and valves were x)rovided for the x^roper regulation of the 
steam used in the evaporation, while another set of valves enabled the o|>erator to 
prevent the too rapid escape of waste steam from the coil. 

“The juice, after sulphuring, is first run into the small evaporator or clarifier, 
steam is turned on, and the contents of the clarifier brought gradually to a boil. 

“The scums and impurities come to the surface quite rapidly, the greater portion 
of them collecting over the sj^ace not occupied by the inpes, where they can be 
easily removed. 

“ The clarifier is somewhat more elevated than the evaporator, and when the juice 
has been well skimmed it is at once run into the larger evaporator and the steam, is 
immediately turned on. 

“Fresh cxnantitles of juice are now run into ■ the clarifier, boiled, skimmed, and 
then run into the evax^orator, the evaporation of the juice being conducted all the 
while. 

' Any scums which form in the evaporator can he removed in the usual way, and 
when the ,slriip has reached the ■ proper density, the steam is shut off and the 
■evaporator iS' emx>tied through the usual outlet.^^ 
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The process of clarifying by means of vsuipliiir fames or witli- 
oiit limej described in an earlier bulletin, lias coiitiiiiied to give 
excellent results. 

Wlieii this process is employedj tlie resulting sirup is miicli clearer and brigiiter, 
and at the same time^ it can he preserved mucli more readily. If it is desired to pre- 
serve the sirup for a considerable period of time, the hot liquid, concentrated to the 
proper strength^ is run into a bottle or a well-gdazed jug of from j- gal. to 1 gal capac- 
ity, ■which has been rinsed out with hot water. The vessel is iilied almost up to the 
mouth with the hot sirup and is then securely sealed and stored away for future use. 

^‘By this process sirup has been successfully preserved at the laboratory for from 
1 to 4 years^, and crystallization of sugar can also be prevented if care is tahen to 
avoid cooking the simp to too great a density.” 

Glariplios (a strong solution of acid pliospliate of lime) and bisiil- 
jiliite of lime vere also tested as clarifying agents. The former is con- 
sidered valuable for tlie purpose, especially in sugar houses, the 
increased amount of manipulation required in the way" of settling, 
filtering, etc., interferes materially with its adaptability to sirup 
making upon a small scale. . . . 

*nt is believed that under normal eonditioms the bisulphite can be 
used to advantage as a substitute for sulphurous-acid gas.” 

The manufacture of sorghum sirup, A. A. Denton ( U. S. Agi'.t Farmers' BnU 
SOjjjp, 32 j figs. 9 ). — In this bulletin the simplest means ouly, suited to sirup makers 
who have limited Ihcilities, are considered.'” It is stated that the manufacture of 
sorghum sirup has declined because of the inferior quality of the product. It is 
claimed that by selecting varieties of sorghum suited to sirup making, employing 
methods of planting and cultivation favoring the full development of the canes, 
and by more efficiently clarifying the juice, sorghum sirup can be produced of as 
good quality as sugar-cane simp. 

^‘The quality of sorghum sirup is determined by tbe more or less perfect separa- 
tion from the juice of the impurities which are solid and of those which are in 
solution.” The removal of the former only is considered in the luilletin. 

The methods recommended are cold settling of raw clayed juice, with or without 
lime, or settling the heated juice with clay, and^Yith or without lime. The method 
preferred is to settle cold, limed and clayed juice, draw off and heat the settled 
juice, clay and settle it, and again draw' it off, then evaporate it.” 

The removal of tbe soluble impurities is to be further investigated before recom- 
mendations are made. 

Is maize stored for a long time suitable for the manufacture of starch? 
(Ztsclir. Sjmitasirid.f 22 (189.9), p. S7; ahs. la flour, Soc. Chm. IncL, IS (1S99), No, 3, 
p. 2SS').—0'lil niaize, if stored when thoroughly ripe, is considered as a rule prefera- 
ble to fresh maize fur starch making, because it is drier and yields more starch, 

Report of the enological station of Haro, Spain (Mem. An. Fstae. Fml. .EarOp' 
ISOSp pp. 42 ). — This is one of the enological stations established by the royal decree 
of February 15, 1892. The -wmrk reported consists principally of meteorological 
observations and chemical examinations with reference to the grow^th of grapes and 
the production of wine. 

How to produce good wine, E. Maumene (Comment s'ohtient U 'bon vin. Fans: 
jSockfte Efiditious Sdentifiiques, IS9S, pp. 23S,figs. di.)“This inanual is volume 3 in the 
.series Encyclopedie des conuaissances pratiques. It is designed to be a ready refer- 
ence book for wine manufacturers, and as such' the practical aspect, of the subject is 
kept .always in view. After an introductory. chapter' on certain physiological x^to- 
cesses in the grai^e, the author discusses alcoholic fermentation, various methods and 
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processes of nianiifacttire, qualities of wine and the ways they may be affected, adul- 
terations^ both admissible and inadmissible, and analyses of musts and wines. The 
book has a complete table of contents, but no index. 

Wine making based upon the properties of grape oxydase, A. Boub’eard and 
L. SI5MICHON (Ann. J^coh Xat. Agr. Montpellier ^ 10 (1S9S). pp. S7~89, figs. — Tlie 
authors claim that by the proper tise of oxydase and a little snlplinric acid almost 
any color of wine may be produced. Under some conditions oxydase may prove 
injurious to wine making. 

■ Recent progress in viiiilicatiOD, A. Loir (Rev. ScL, 4. ser., 11 (1899), An. i7, pp. 
&m~599). 

Washing cider apples, Truelle (Mess. Agr., 4. ser,, 10 (1899), No. S, j). ' 164). —If 
a lot of cider apples are washed and the water filtered, an iil-snielling filtrate is 
often obtained. This residue would have given a bad taste to cider. In washing, 
the fruit loses some pectins, a little sugar, traces of tannin, and some of its fer- 
ments; hence cider from washed fruits ferments slowly at first, but the rapidity of 
fermentation accelerates under favorable condi lions. It is recommended that baskets 
of fruit be placed in a stream of water and then he allowed to dry before pressing. 
The process is much used in Germany, Austria, and >Switzerland. 

Cost of construction and operation of cotton-seed oil mills ; value and uses 
of oil, meal, and hulls, B. W. Kblgore (Tradesman, 41 (1899), No. 8, pp. 55, 56), 

Oil seeds and cotton oil, Wagner (L'Engrais, 14 (1899), No. 9, pp. 20S-210). 


AGEIGULTUB AL EHGIMEERIIG. 

The construction of a stave silo, L. A. Clinton {Seiv Yorh (hrmll 
StcL IhiL 167^1)}), 473-488, Jigs, 7). — After three years^ study and obser- 
vation the author eooeludes that the round stave silo the most 
practical and successful silo which can be constructed.” The original 
cost is very slight, as no expert labor is required, and the maximum of 
capacity is secured with the minimum of material. The bulletin gives 
a detailed' explanation of the construction of a stave silo, based largely 
upon experience with such a silo built at the station in 1898. 

Irrigation in Color9.do, J. Si-iomaker (Irrig. Age, 13 {1$99), No. 1, pp. 7-10). —A 
brief review of history and present status. 

Irrigation in Wyoming, J. Sho.makeij {Irrig. Age, 13 (1899), No. 2, gyp. 41-44).— A 
brief review of history and present status. 

Market garden irrigation (Amer. Agr. (mid. ed.), 63 (1899), No. 24, pp. 747, 74S). 

TTsefulness of reservoirs to agriculture in the irrigated regions, E, Meat) ( Sen- 
ate Boc. 124, ,55. .Congress, 3. Session, pp. 14, figs. 2). — A brief diseussioii of the sub- 
ject submitted in response to a resolution of the Senate of the United States. 

' Unprofitabie irrigatioii works, T. S. V^an Dyke (Irrig. Age, 13 (1899), Nos. 1, pp. 
11-16; 2, gyp.. 44-50).— These are the fifth ami sixth papers of tills series. 

Water rights according to the explanations of the civil departinent of Cas- 
sation of the Senate, D. Flb^xor (Sf. Petershiirg: Min, ofi Agr. and Imp. Domains, 
I)w. ofi Land Ameliorathn, 1S9~, 2. ed., pp. XII fi- 151). ■ 

'Agricultural machinery in Denmark, 1898, 0. V, Birk (Tulsskr. Lando'kon., 1899, 
No. 4, pp. 223-232). 

Third annual report of the Provincial Instructor in Roadmakiiig, Ontario,' 
1898, A. W. Campbell (Rp. 80, figs. 13). — Brief notes on a variety of topics. 

A cow barn with framework of steel (Irrig. Age, 13 (1899), No. 2, gyp. 64-68, 
figs. 6).— An illustrated description of a barn built on the grounds of the Hosjiital 
for the Insane at Xiiddletown, Connecticut. 
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Dairy bnildings, R. Henderso^^ {Tram, Highland and Agr. Soc. Scotland, 5. . 5 ef., 
II {lS99)f j)p. S9-IIS, figs. 41}.~~TMs article discusseB in considerable detailj Tritli 
numerous illustrations^ the arrangement, plan, materials, and construction of cow 
stables, milk houses, ciiiiriiing rooms, cheese rooms, dairy offices, pig and poultry 
houses, manure i>its, sculleries, etc. Special attention is given to the rjuestion of 
ventilation. 

A bam for cattle feeding, J. E. Wing {Breeders^ Gaz,, 35 (1899)^ X&. Z5, p. 451^ 
figs. 2). 

The new poultry house and other buildings at the New York State Station 
{New York State Sta. But 153, 316-319, figs. 4). — Brief illustrated descriptions are 

given of a poultry house, piggery, and manure shed. 


STATISTICS— MISCELLANEOUS. 

Thirteenth Annual Report of Alabama Canebrake Station, 1898 (Jlahama 
Canehrake Sta. Rpjt. 1S9S, pp. 16). — Brief notes are given on tests of field crops and 
vegetables, noted elsewhere, and on insecticides and fungicides, together with a 
financial statement for the year ending December 31, 1898. 

Ninth Annual Report of Arizona Station, 1898 (Arizona Sta. Bpt. 1S9S, pp. 
151-189). — This includes the treasurer’s report for the fiscal year ending June 30, 1898 ; 
a report of the acting director on the personnel, equipment, work of tlie station, and 
station publications, and reports of the botanist, chemist, and agriculturist and 
horticulturist, noted elsewhere. 

Eleventh Annual Report of Arkansas Station, 1898 (Arkansas Sta. Rpt. 1898^ 
2 }p. 100). — A financial statement for the fiscal year ending June 30, 1898, with a brief 
report by the director and reprints of Bulletins 49-55 of tlie station on the following 
subjects : Preliminary report on xlrkansas seedling apples (E. S. R., 10, p. 48) ; second- 
crop potatoes for seed (E. S. R., 10, p. 542); methods of combating communicable 
diseases of farm animals (E. S. R., 10, p. 595) ; the feeding value of wffiole cotton 
seed, crushed cotton seed, and cottoinseed meal and hulls for finishing steers for 
market (E. S. R., 10, p. 673)'; a report of progress of investigations in the chemistry 
of wheat (E. S, R., 10, p. 943); fattening value of certain foods gathered by pigs 
(E. S. R., 10, pp. 1085, 1089); orchard cultivation (E. S. R., 10, p. 1044). 

Eleventh Annual Report of liOuisiana Stations, 1898 {Louiskma Stas. Ept. 1898^ 
pp. S). — Thi.s contains a report of the director on the work of the Sugar Station at 
Audubon Park, the State Station at Baton Rouge, and the North Louisiana Station 
atCallioim; the staff of each station: a subject list of bulletins Issued during the 
year, and a financial report for the fiscal year ending June 30, 1898. 

Eleventh Annual Report of Maryland Station, 1898 {Margland Sta. Fpf. 1898, 
pp. 169-176). — This coutains a brief outline of the work of each department, a list 
of the publications issued during the year, notes on the station staff, a meteorolog- 
ical summary for 1897, and a reiiort of the treasurer for the fiscal year eiidiiig June 
30, 1898. 

Fourth Annual Report of Montana Station, 1897 (Montana Sta. But 16f pj)'» 
.53-700, figs. 2, dgm. 7). — Contains a financial statement for the fiscal year ending 
June 30, 1897, and reports by the director, ho|:ticiiltiirist, chemist, biologist, and 
agriculturist. The report of the horticulturist is noted elsewhere, and that of tlm 
chemist contains an illustrated descrijdion of the new chemical building erected af 
the station. ' ' ' ■ , ■ 

Director’s report for 1898, W. H, Joruan {New York State Sta. But 153, pp, 
303-332, pis. 12, dgms. 4). — This includes brief notes on the porsoonel of the Station | 
descriptions of the new ■ biological and dairy buildiug (E. B. R., 10, p. 401) and the 
new poultry house (see above), and notes on other building improvements; a discus- 
sion of the rolation'of the' station staff to farmers^ institute work; a review of the 
work of the departments of chemistry, hprticuHufe; botany, entomology, and animal 
industry for the year; and a subject Hst of Bnlletins 143-157 published in 1898. 
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Proceedings of Agriciiltiirai Students’ Association, 1898-99 (Nehmslm Sta, 
But d7\ jj]?. 37-56 ). — Tlie constitution mid by-laws of the association and the minutes 
of the first aiiiiiial meeting held March 10, 1898, are given. Experiments with 
smooth brome grass are noted elsewhere. Plans for future work in agriculture, 
botany, entomology, horticulture, etc., are suggested. 

Bsperiiiieiit Station Work — IX ( U. S. Dept, Aijr., Farmers^ Bill. 03, pp. SO). — The 
following subjects are treated in this number: Sugar beets on alkali soils, jilauting 
and replanting corn, imxirovement of sorghum, improved culture of potatoes, second- 
crop potatoes for seed, cold r6\ warm water for plants, forcing head lettuce, the date 
palm in the United States, the codling moth, Jernsalem artichokes for pigs, feeding 
cal res, pasteurization in butter making, gassy and tainted curds, and x)ure cultures 
111 cheese making. 

The past and future of Scottish agriculture, A. Hutcheson {Trans, Highland 
mid Agr. Soo. SvoUaml^ 5. ser.^ 11 {1899)^ pp. 121-149), 

Bulletins of Alabama Station {Index io ToL VI, Buis. 89-100), 

Wisconsin famiers’ institutes, 1898 ( JVisconsin Farmers^ Institutes But. 12, pp. 
270, figs. 76). — This is a report of the twelfth annual closing larmers’ institute held 
at Janesville, March 8, 9, and 10, 1898, and includes some 37 po];>ular addresses, with 
discussions. 

Address and report read at the annual meeting of the Moscow Agricultural 
Institute September 26, 1898 {Hoscow, 1898, pp. 136,' abs. in Selsk. Ehoz. % Lyesov,, 
192 (1899), Mar,, pp. 709, 710). — There were in the institute at the close of the 
academic year 1896-97 182 students. Of this number 44 graduated. The cost of 
iiuiinteiiance of the institute in that year amounted to 186,000 rubies (about 
$74,000).— 1\ FIREM,AN. 

Agricultural returns for Great Britain for 1898, P. G. Ceaihib (London: IVymen 
4' Sons, 1390, pp. LIT -{-267 ). — This rexiort shows the acreage and produce of crops, 
prices of grain, and number of live stock, with agricnitiirul statistics for the United 
Kingdom, British possessions, and foreign countries. 

Agricultural conditions in the Russian Baltic Provinces, L. Peiis (Tidsskr, 
Landdkon,, 1899, Mo, 3-4, pp. 164-194), 

Oiir foreign trade in agricultural products, F. H. Hitchcock (U.S. Dept. Agr., 
Section ofi Foreign Markets Bui. P5,pp. 45).— A statistical review of the agricultural 
imports and exports of the United States during the live liscal years 1894-1898. In 
1898 the agricultural imports amounted to $314,291,796, which was over 51 per cent 
of the total imports, and the agricultural exports to $858,507,942, or about 71 per 
cent of the total exports. Among the exports showing an increase in 1898 were 
wheat, corn, oats, rye, bacon, lard, hams, pickled povk, cotton-seed oil, oil cake and 
oil-cake meal, cattle, and horses, and among those showing a decrease were leaf 
tobacco, barley, canned beef, salted or pickled beef, hides and skins, and butter. Of 
the imports coffee, hides and skins, silk, and vegetable fibers allowed an increase in 
*1898, and sugar, wool, tea, leaf tobacco, fruits, winesj vegetable oils, splices, and 
distilled spirits showed a' decrease. 

Agricultural imports and exports, 1894-1898, F, H. Hitchcock ( U. S. Dept. 
Agr., Section of Foreign Markets Circ.21,pp.lS).—Stuti8t\ciil tables reprinted from 
Bulletin 15 of the Section, noted above. 

The sugar industry and its requirements, E. Denman {Queensland Agr, Jour., 5 
(1899), Mo. 2, pp. 110-116).— TeaCihj the author before an agricultural confer- 
ence, dealing with the sugar industry of Queensland and in other siigar-x>rodiiciiig 
countries of the world. , 

The work of the Imperial Russian Society for the acclimatization of animals 
and plants, N. F. Zolotnitsky (Moscow: Min. Agr, and Imperial Domalm, 1899, vol. 
7, pi. IfPP- 192; abs. in Selsk. Klws. i Lyesoc., 193 (1899), pp. 713, 714). 

. Proceepngs of the Portuguese Royal and Central Agricultural Association, 
1897-98 (Tramux executes de 1897-98 par Vassoeiaiion royale et centrale ^agriculture 
fortugaise* Lisbo^i: Typograpkie Foil ugaise, 1899, pp. Ill), 



NOTES. 


Alabama College Station.— W. B. Frazer has recently been added to the station 
staff as assistant in horticulture, and A. MeB. Ransom has been elected third assistant 
chemist. The new chemical laboratory, designed exclusively for research work, is 
rapidly nearing completion. It is a commodious brick structure with stone trim- 
mings, containing one story and basement. It is well lighted and ventilated, and 
will be furnished with all the aj^pliances of a well-ordered laboratory. As soon as • 
it is completed it will be occupied as the experiment station laboratory, while the 
older building will be given over exclusively to college work. 

Connecticut College. — The name of this institution has been changed from 
Storrs Agricultural College to The Connecticut Agricultural College. 

Connecticut State Station. — A. L. Winton, after 15 years of eontinnoiis service, 
has been given 6 months' leave of absence, which he will .spend in travel and study 
in Europe. W. L. Mitchell has resigned to take a position as chemist in a manu- 
facturing establishment, and Clifford Langley, a graduate of Yale University, has 
been added to the staff as assistant chemist. 

Illinois Station. — The station has recently made an extensive exhibit at the 
Decatur Corn Carnival of experiments in Indian corn, which attracted much 
attention and brought the work of the station prominently before a large number 
of people. 

Iowa College and Station. — H. H. Hume, formerly assistant in the departments 
of botany and horticulture at the station, has recently been elected horticulturist 
and botanist in the Florida College and Station. C. R. Ball, formerly assistant in 
botany at the college and station, has been made third assistant in the Division of 
Agrostology of the U. S. Department of Agricuitiire. 

Kansas Station. — R. B. Mitchell, assistant in the veterinary department of the 
station, has resigned to accept an appointment in the U. S. Army. 

Makyland College and Station. — F. P. Vietch, M. S., has been appointed assist- 
ant soil physicist, and will work with Professor Whitney, in Washington, D. C. ; 
Thomas M. Price, a graduate of the college, has been appointed assistant chemist, and 
H. P, Gould has been apiiointed assistant entomologist to succeed E. D. Sanderson, 
resigned. W. T. L. Taliaferro, professor of agriculture in the college, will be con- 
nected with the station in the capacity of agriculturist, and C. F. Doane, assistant in 
dairying and bacteriology at the station, will serve in the college as instructor in 
dairying during the coming year. 

Nebraska University and Station.— R. S. Hiltner, assistant chemist of the sta- 
tion, has resigned to accept a position in the department of chemistry of the univer- 
sity, and R. W. Thatcher has been appointed to fill the vacancy on the station staff, 
E. A. Burnett, formerly in charge of animal husbandry in the South Dakota College 
and Station, has been appointed to a similar position in this university and station. 

New Hampshire Station.— Arthur Given has resigned his position as assistant 
chemist, and Roscoe H. Shaw, B. S., and’ Harry A. Clark, B. S.;, have been appointed 
assistant, chemists. E. H. Forristall has resigned as assistant in agriculture to be^Joiii© 
superintendent of the farm and herd of the Walker Gordon Company, of Boston, 
Mass. , ; He has been succeeded by H. P.,, Richardson, B. S* 

','Nbw .Jersey Stations..— John,, B'.” Williams, ’Of New,:Du.rham, has been appointed 
a member of the ..governing board,, vice Abraham ,W. Duryee, deceased,’ 
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New Mexico Station. —P. Moreno, of Las Cruces, and L. Bradford Prince, of 
Espanola, have Been api>oiiited Aemhers of the governing hoard, vice J. Armijo, 
deceased, and H. I). Bowman, resigned. C. H. Tyler Townsend has retired from the 
station staff. A scries of weekly press bnlletins prepared hy the agricoltoral and 
hortioiiltnral department are being widely distributed throiighoiit the Territory and 
seem to be .much appreciated. 

North Caro,lina College and Station.— J. A. Bizzell, assistant chemist, has 
retired from the station work and will devote his whole time to teaching. B. S. Skin- 
ner, farm siiperiiiteiident, has also retired from station work. 

North Dakota Station. — W. C. Langdon has resigned his position as veterinaria:n 
of the station. His successor has not yet been appointed. 

Pennsylvania Station. — M. E. McDonnell, who recently returned from Europe, 
itvhere he had pursued a course in dairy bacteriology, and was appointed avssistant 
bacteriologist in the college and station, has resigned to become bacteriologist to 
the Peiiiisylvaiiia Railroad Company, with headquarters at Altoona. J. D. Huston, 
fellow ill dairy husbandry; W. A. Hutchison, fellow in agricultural chemistry, and 
A. O. Hiester, special assistant, are no longer connected with the station. 

Rhode Island College.— The prospectus for the second special winter course of 
study and training in poultry culture has been issued. The course occupies six 
weeks and will comiiience January 10, 1900. 

South Carolina College and Station.— C. C. Newman has been appointed 
assistant horticulturist, to 1111 the vacancy caused by the death of J. F. C. Du Pre. 
During the past summer the board has erected a Amterinary hospital at a cost of $750. 
It is a two-story structure, 30 hy 48 ft., with a basement 18 by 30 H. The latter 
is divided into dissecting and iiost-mortem room, 18 by 18 ft., and fireproof room 
for alcoholic specimens, combustibles, etc., 12 by 18 ft. On the first floor arc rooms 
for office, pharmacy, operating, and horseshoeing. On the second floor is a room for 
hospital attendant, space for feed bins, dog kennels, and poultry cages. The build- 
ing is to be supplied with sewerage, water, aud electric lights. It will be used in 
common for college and station purposes. In the agricultural division of the station 
interesting results are being obtained in cross breeding and hybridizing cotton, 
melons, etc., and special studies are being mad© of rice and its products by the 
cbemical and botanical departments. 

Tennessee IlNiVEiiSiTy and Station, — Charles E. Chambliss, entomologist; J. B. 
McBryde, chemist, aud R. L. Watts, secretary and horticulturist, have resigned from 
the staff. Mr. Watts is now engaged in commercial fruit culture in Pennsylvania, 
Charles A. Mooers, recently chemist at the North Louisiana Station, and former assist- 
ant chemist at the Tennessee Station, has been elected chemist. The agricultural 
department has been organized into three divisions, with an expert in charge of 
each, namely: Division of field plats, Phares O. Vanatter; division of feeding and 
dairy husbandry, George A. Flickinger, and division of practical agricnlture, John 
R, Fain. Experiments are in progress in feeding dairy and beef cattle. Variety 
tests of wheat and forage crops, and experiments with green manure and artificial 
fertilizers are being, carried on; also pot -experiments to study the influence of lime 
on the Tennessee soils, and plat experiments to show the importance of seed selec- 
tion. With the aid of the Office of Road Inquiry of this Department a half mil© of 
, maca-dam road is^ being constructed. A new course has been organized in agricnl- 
."'tiire, and a short course of twelve weeks will be introduced this winter for the first 
time,' The, agricultural department is compiling a handsome handbook for fanners. 
A new barn has just'been completed at, a cost of $5,0'00. This barn, which measures 
56 hy 88 ft., is provided with cement floors, triple silos, and complete arrangements 
of all kinds for experiments in feeding, etc. It consists of five distinct departments— 
the dairy stable, the , horse stable, the silos, the storage barn, and the tool and 
implement sheds. ■ 

Texas College.-— Charles H. Alvord, B. S., of the Michigan Agricultural College, 
has been elected to the position of assistant professor of agriculture in the college, 
vacated by A. ,M. Soule. 
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UTAir Statiojt. — U. P. Hedriclc/liorticalturist, and botanist of the station, has 
become assistant horticulturist at the Michigan Agricultural College, and has been 
succeeded by C. 1\ Close, of the Kew York State Station. 

Virginia College and Station. — The board of control has been reorganized and 
is now constituted as follows : C. E. Yawter,. of Miller School j ■ John Thompson 
Brown, of Brierlield; B. R. Selden, of Richmond j B. M. Cloyd, of Dublin, and J. M. 
McBryde (ex officio), of Blacksburg. A. T. Eskridge,, assistant che,mist, has been 
transferred to the college and made instructor in analytical chemistry, leaving W. B. 
Eliett the sole assistant chemist to the station. 

Wisconsin University and Station.— J. A. Jeftery, assistant in agricultural 
physics in the university and station, has resigned to assume charge of the depart- 
ment ill his line at the Michigan Agricultural College. At the September meeting 
of the board of regents Andrew Robinson Whitson, B. S., a graduate of the Univer- 
sity of Chicago in 1894, was elected to succeed Professor Jefiery. He will begin 
active duties in the department of physics in the agricultural college in May, 1000, 
the intervening time being spent in special study iu preparation for his work. J.W. 
Decker, instructor in cheese making, has resigned to assume charge of the dairy 
department of the Ohio State University. 

Agricultural Experiment Station at Chojnowo, Poland.— A n association of 
thirty land holders has been formed to organize an experiment station in Chojnowo. 
The siiecial objects of the station will be soil studies, including analyses and vege- 
tation experiments, 'the examination of fertilizers, feeding stiilfs, and seeds; field 
experiments, and seed production. The station will have a field of about 55 acres of 
laud at its disposal, and a revenue of about 4,000 rubles (about $1,600) the first year. 
The management of the station will be in the hands of a board of five persons, with 
Dr. Casimir Rogdyski as director. 

Experiment Station for Milling.— A new departure in the line of experiment 
stations is one for milling products, recently established at Berlin in connection 
with the Imperial Agnciiltural High School, Among the important ohjcicts of tbe 
station are the examination of Hour, mill products, and bran for official purposes 
and for private parties, the analysis of oil cakes and other feeding stuffs for individ- 
uals, the furnishing of advice to millers and bakers, and the testing of implements. 
Investigations are to be made on such problems as the effect of storage of flour on 
its baking qualities, cause of differences in baking qualities of flours from different 
kinds of wheat, occurrence of diastases in flours, fixing of types of flours, etc. Tlie 
director of the station is Prof. L. Wittmack, professor of agTicultiiral botany in the 
agricultural high school. The management of the station is in charge of a boaid, 
of which Dr. Traugott Mueller, of Berlin, is chairman. 

Miscellaneous. — The Sixth Interaationai Congress of Agriculture will be held at 
Paris in connection with the Exposition of 1900 from the Isfc to the 8th of July of 
next year. The congress -will comprise the following sections: Rural econoinics, 
agricultural education, agronomy, breeding and care of live stock, agriciiltoral 
6ng,m.eeriiig, special crops of southern France and the French colonies, and measures 
against parasites and for the protection of mseful animals. Detailed ioforraation 
concerning the congress may be obtained from Henry Sagnier, general secretary of 
the commission of organization, Rue de Rennes 106 , Paris. 

An international congress for the rational feeding of animals will be held at Paris 
June 21--23, 1900, at which the following subjects are to be considered: Mi^k substi- 
tutes for feeding calves for breeding and for vealj influence of food' on, the fat eon.',, 
tent of milk ; the role of saccharine materials in nutrition— uSe of molasses and sugar 
in the feeding of animals ; importance of' relative proportions of nitrogenous and 
noimitrogenons materials in the rations of work animals j sale' and purchase of feed- 
ing stuffs according to analysis — control of ' feeding stuffs, silage, and methods of 
desiccation for preserving feeding stuffs having ahigh. water content (beets, potatoes, 
forage, 'etc.). Preliminary papers on the above s.nbjects" are. requested .and. will be 
received by a committee, of which G-, Gallo, Riie-de la Vict'oir© 69,, Paris, is the 
secretary. . 
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The anmKii meeting of the Association of Agricultural Experinieiifc Stations in the 
German Pnipiro w^ls held at Munich September 16 and 17, 1899. 

PERSONAi^ Mention. ~J. I. Schulte, editor of the department of held crops of this 
journal, has taken leave of -absence for a year to continue his studies in France, 
especially vdtli Prof. P. P. Deherain, at Grignon. 

Dr. W. Somerville, professor of agriculture and forestry at the College of Bcieiicc, 
Newcastle-upon-Tyne, in connection with the University of Durham, has been eleefed 
to the new professorship of' agriculture in Caml>ridge University. 

G. Poirault has been appointed the successor of the late C. Naiidiji as director of 
the laboratory at Villa Thuret, at Antibes. 

Prof. J. Kilhu, of Halle, Germany, is making a study of some of the diseases of rye, 
and requests fresh material of Tilletia secalis. 

A biographical sketch of the late Dr. E. Lewis Stiirtevant, by C. S. Plumb, is 
given in the Tenth Annual Report'of the Missouri Botanical Garden. A list of about 
100 titles of articles is a23peiided as a bibliography of his writings. 

T. Francis Rivers died at his home in Sawbridgewmrth, England, August 17 at the 
ag’G of 68. He was wddely known as the introducer of a large number of new 
varieties of peaches, nectarines, 23lums, pears, etc., many of which bear his name. 
At the time of his death lie was chairman of the British Fruit Growers^ Association. 

EvUvard Frankland, the eminent English chemist, widely known for his work on 
wuiter analysis, died recently wdiile traveling in Norway, at the age of 75 years. 

Prof. P. Freda, director of the agricultural chemical experiment station at Rome, 
died June 4, 1899, at the age of 43 years. 

Henry Levoque de Vilmorin, the eminent horticulturist, iilant-breeder, and com- 
mercial seedsman, died August 23, 1899, at his home at Verrieres le Boisson, Seine 
efc Oise, France, at the age of 56. . His death was sudden and was due to cerebral 
congestion. 

IJr. G. de Chalmot, of Holcomb Rock, Va., died October 9, 1899. Although for a 
number of years past engaged in industrial chemistry, it will be remembered that 
during his connection with the Virginia State board of agriculture as chemist Dr. 
do Chalmot published a number of valuable papers on agricuiturai chemistry, 
notably on the pentoses and other carbohydrates. 


O 




All exaiiiiiiatiou of tlie bulletins and reports of tlie experiment sta- 
tions shows something of a dearth, of yeterinary literature, especially 
such as relates to investigations. Twenty-seven stations employ I’eteri- 
narians or persons who, are engaged in work on animal pathology 
related to veterinary science. In four cases the veterinarians are not 
carried on the I’olls regularly but are consulting experts. Of the 4,0(10 
reports and bulletins issued by the stations since their organization 
only about are upon veterinary subjects, and a considerable pro- 
portion of tliese are largely popular bulletins representing little if any 
iiivestig’atioii. .Xearly one-half have been devoted to the siilpects of 
clehoriiing, anthrax, glanders, hog cholera, swine plague, Texas fever,' 
and tuberculosis. The bust-mentioned.'. disease 'has been , disciissedjii 
.a.bout.SO bulletins. ; A large, part of the-work 01.1 tubercailosis/has ;I>e'eii 
confined to m'aking tiiberculin"tests 'and- reporting the resixlts,.'''.''-^ 
a '"practical sa.>iiitaiy standpoint this 'is" very important, and taken,, as'; a, „ 
whole it has taught oiaiiy valuable facts - regarding the proper' 'use of 
the test and its practical ap]i]ieation. ' . ' 

The stations have recently taken much interest in the prevention of - 
such , diseases as glanders,, hog cholera, Texas fever, anthrax, and 
blackleg, in cooperation witli tlie Bureau of Animal Industry of this 
Bepartmeut, and have materially assisted in demonstrating tlie practi- 
cability of using new means for theix' prevention in general form 
'practice. In some cases valuable original work' lias been done by the' 
station veteri!,'iariai:is along these lines* It is much to be desired that 
efforts to ex'teiid the use of seimins, antitoxins, and other new methods 
for the,' treatment and, prevention -of '-.animal diseases shall be accom- 
paiiieil, by investigations-' to increase our knowledge regarding these 
diseases and their treatment. 

With regard to. the question as 'to how far the stat,io,iiB .are, war-, 
'ranted in, undertaking, -'to prepare the various anti toxins, and seramS' 
for .general distribution to stockmen, it would seqm that the SMie 
rule should apply, as in other departments of ,., station, ..,,^ork,,..,,e*,....g^, 
after the matter has passed the stage of experiment; md demo'ustra- ' 
tion it should be left to^private unless '%Stat© funds are 
specially provided which he nmA employment of assistants, 

so that the re^alaf; investigations maj proceed without Mndnuice ot 
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iiiterrEptioiR As in other lines of station work., the idea that the 
veterinary department is for iiiYestigation rather than for inspec- 
tion ^ general practice, preparation of remedies, etc., should be kept 
proininent. 

There are several lines of work which especially seem to demand more 
attention tliaii they are receiving at present. Some of these relate to 
the common contagious diseases of stock. It is perhaps desirable, for 
instance, to determine by actual evi^eriments as nearly as possible the 
exact ' method of transmission of various contagions diseases. The 
causes of apparently isolated outbreaks of' contagious diseases are not ■ 
well enough understood. Incubation periods can often be determined 
more accurately. There are local conditions in each State which intro- 
duce new factors into the i)roblem of every disease. These factors should 
be experimentally measured. In the case of milch cows especially 
there is needed a more definite experimental knowledge of the extent 
to which pathogenic organisms are transmitted. 

The subject of disinfection, so intimately connected with the control 
and prevention of disease, ]mesents a good field for some extremely use- 
ful work. The experimental knowledge bearing on this subject rests 
too largely on work performed under conditions quite diflerent from 
those which ordinarily surround the stock farm or even the stables of 
an experiment station. Effective disinfection under these conditions is 
far more difficult and uncertain than in operations in human surgery 
or in the case of human habitations. In stables and barns rough 
surfaces are always to be found, usually very extensive in area, and 
various articles wiiieh are not easily disinfected. Disinfectants for 
this purpose should be of particularly high penetrating power and of 
active germicidal qualities. It is frequently necessary also to disin- 
fwt barnyards or paddocks which have becdme infected. The extent 
of surface and material to be disinfected requires large quantities of 
the disinfecting substances, and the expense of tlie ordinary disinfect- 
ant becomes an important practical consideration. It would seem that 
experiments undertaken with the object of determining the penetrating 
power and germicidal effectiveness of different disinfectants under dif- ' 
: fereiit farm conditions might remove considerable of the uncertainty 
attending their use, and perhaps suggest more effective and practicable 
methods for the stockman in disinfecting his premises. 

In connection with ' feeding experiments upon animals it is often 
observed, that, certa'in S'ubstances used as fodder' have a beneficial or 
' other effect upon the animaPs health, but' S'uch observations are usually 
merely incidental and', are not made in any systematic way. ' Especially 
in intensive feeding, the effect of the-Bystem of feeding, on, the^ general 
.health of the animal may well be studied. ' In thisway thework of the 
feeder and the veterinarian may often go'hand in hand, and' may bring 
,^^^rth results of much practicaTvalue.,' 

In human medicine the study of the, best sanitary methods is perhapS' 
of great importance tO;. the welfare of human beings, as thO' 
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study of pathology and curative agents, and this is equally true when 
applied to domestic animals. The rules concerning animal hygiene and 
sanitation found in treatises on the subject of animal diseases are too 
often based upon conjectures or very insufficient data^ and in many 
cases are drawn from the analogies of human sanitation. The great eco- 
nomical importance of animal industry warrants systematic investiga- 
tion on this subject of hygiene and sanitation as applied to domestic 
animals, and the effects of the various factors of temperature, ventila- 
tion, food, water, exercise, etc,, on ■ the health of the animal and its 
ability to resist or withstand disease. 

There is also a useful field for investigation on |)oisoiioiis plants, 
especially in regions where range teeding is practiced and these plants 
are quite numerous. This is illustrated by the varied and contradic- 
tory opinions as to the nature and cause of so-called ‘‘loco ^’ poisoning. 
Large losses of stock occur every year which are usually attributed to 
the poisonous effects of some plants, and which have not been definitely 
referred to known diseases. The effects upon stock of the smuts and 
ergot eaten with grasses and cereals are not (dearly understood . Plants 
reputed to be poisonous are not always dangerous at all stages of their 
growth. Very few exact experiments have been made on this subject, 
and the general information is largely a matter of tradition or conjec- 
ture. There is good opportunity here for a useful line of experiments, 
and these experiments can best be made in the region where the trouble 
exists and where fresh material can be obtained. 

Not every station can afford to takeup veterinary work, as it involves 
an expensive equii>ment, and much of the investigation is in itself 
necessarily quite expensive. Where it is made a feature of the work, 
it seems the part of wisdom to devote sufficient funds to the department 
to make it a strong one and enable it to undertake investigations in a 
serious way. Some excellent pieces of work have been done by station 
veterinarians, and they should not be content to have their depart- 
ments given over largely to the holding of clinics, giving of advice to 
stock owners, and police work, but should strive to raise the grade of 
their work. There are many large problems in every State for the 
solution of which the stockmen naturally look to the station, and in the 
end the most widespread benefit and the fullest recognition will come 
from larger devotion to these more fundamental problems. 
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A new ixietliod of ash determination, A. E. Shuttlewobth 
(Inang. iJiss.^ G-oUingen^ 1899^ 'i)]), 46 ^ figs, 3). Eeported by B. Tollens 
' (Jour, Lmidu\^ 47 {1899)^ No, 2^ grp, 473-200^ pL 1),—An accoant of an 
ill vest! gatioii (xmdiicted in the laboratory of B. Tollens. The' author 
found that the ash, prepared by careful incineration in a muffle furnace 
at a low temperature was not ■ completely extracted by hydrochloric 
acid, as shown by the high and varying percentage of silicic acid. 
Heated at a higher temperature the substance slagged or the' ash 

■ smelted,' thus, prerenting the complete action of the' hydrocMoric acid. 
A series of a'ualyses of materials containing definite amounts of silicic 
acid and small portions of potassium and calcium carbonates showed 

■ that' the residue insoluble in hydrochloric acid silicic acid”) is, fre- 
quently too high, the error increasing with the temperature at which 

' .the incineration ’was made. 

'/ Experiments were undertaken to prevent this fonnation of silicates 
undissolved by hydrochloric acid, which resulted in the adoption of 
acetate of lime for' this purpose. This substance when mixed, with the 
material to be !i}ci,nerated was found to prevent slagging or smelting, 
even when the material was '.incinerated at a high temperature. The 
lime also hastens the incineration. The acetate, of lime is used in 
the form of a .solution containing about 0.2067 gm. of GaO iii,.20 ec« 
Usually about 20 cc, of the lime solution is used, although in' some 
cases more is required. An excess does no harm. Data are given 
showing the advantage from the use. of calcium acetate, .and, the method 
of preparing it is described. . . , . 

,The loss of chlorids in incinerating by the ordinary method w'as,also 
, Studied, and It was found that this,, may, be, considerable, increasing 
with the heat used. For instance, the,, ash of a sample of , oat ' straw, 
when prepared with the greatest care eo.ntained 18 per cent .of' potash,, 
while the ash of the same straw obtained ^,by heating in a„'''.',in'uffl'.e,,.,at ' :.a, 

. high temperature contained less than O'.per cent of''potash.' 

' ' The author describes and illustrates an apparatus ''.which' „he',":ha,s; 
' devised to simplify the incineration and prevent losses. The .apparatus,/, 
which is of ^platinum and weighs 70- gm., allows a current of air to,' be 
conducted through It and, in ease it is desired,, the determination ' of "the,' ' 
" SCM' ,'"//'"'"" '" "" ' ■ ' ■'' 
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carbonic acid directly in the apparatus without transferriiig' the asli to 
a special carbonic- acid apparatus. In this apparatus, with the use of 
acetate of lime a substance can be completely iiiciiieriited without 
smelting or volatilisation in less than 4 hours. The ash is weighed 
ill the apparatus, so that the danger from absorption of' moisture from 
the air is avoided. 

The plan of the apparatus is shown in iig. 1, in which/ is the deep 
platinum dish, the principal part of the apparatus; 6% a tube with arms 
for stirring, and a 
small flat dish fastened 
to, it. (I is the cover, .to 
wMcli the cylinder 
bearing the outer cylinder 
1) is soldered, c is a tube 
connecting at^ x Avith the 
tube € and carrying a, 
shalioAV dish above the 
top of the cylinder iV. 
a is a cover fitting tightly 
over hj with a holeaii the 
center for the tube c. The 
tube e e conducts air into 
the apparatus, and serves 
as a,' stirrer when' rolled 
between the thumb' and 
finger. The shallow dish 
at 0 is filled with distilled 
water to preA^ent the heat- 
ing of the tube and to 
keep the outlet to the ap- 
paratus moist. Any por- 
tions of the ash Avhich 
are carried along by too 
strong.' an air current' are 

arrested in the cylinder' fig. n— Apparatus for ash Cloterruinftticm. 

or 'at the moist outlet. 

/An especially coiistriieted oven for the ash apparatus is' described,, 
'•"together .with the arrangement for carbonic acid determination.. '■ 

/: Some notes \ on . the estimation of carbohydrates, F.'W.Trap- 
''-HAOEH.'and'W.''M..CoBLBiaH {Jmr, Amer, Chem, Eoe.^ 21 {1899\ Ao./ 
fp. 369-873 ),— authors present the following A'Olumetrie method, 
for the determination of the reduced copper: ‘ ' ■/' 

^'^On© hundred cubic, centimeters of Fehling^s solution is diluted with 1# cc. of 
water and heated in 'a boiling-water bath. A known amount of eueros© or starch, 
contained In carefully analyzed samples whkh^are as pearly as possible like the sub- 
stahe© under analysis, is inyarted. Thoi^© solutions nte, used with similar solutions 
': containing. of sucrose or starch. The amounts taken 
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in eaeii cam are such that the precipitated cuprous osid is nearly identical in 
weight. The preeipitnted cuprous osid is collected on a Hirsch funnel covered with 
asbestus felt. After washing thoroughly wdth water the top layer of the asbestus 
carrying most of the cuprous oxkl is transferred with a platinum spatula to the 
heaker in which the precipitation was made. The remaining asbestus is moistened 
and the cuprous oxid adhering to the side of the funnel is easily rubbed off. Water 
is added and the mass thoroughly- stirred. Fifty cubic centimeters of a saturated 
solution of ferric sulphate iii 20 per cent sulphuric acid is added. After the cuprous 
oxid is dissolved^ filter oii the same funnel, thus leaving it ready for another fidtra- 
tion. The solution is then ready for titration with potassium permanganate. The 
end reaction is clear and definite.’^ 

An electrical method for the determination of nitrogen in 
organic substances, 0. 0. L. G. Btjdee and 0. Y. Schoij (Ztsclir, 
Analyt ChenUy 38 (15,9.9), No. 6^ ])p. 844-348 j Jig, 1). — The authors give a 
preliminary descrii^tioii of an apparatus in which nitrogen is deter- 
miiied as in the KjeMahl method, but with the aid of electrolysis. The 
digestion flask is made from a bulb tube (bulb of 50 to 100 cc. capacity) 
by closing one arm of the tube so as to form a depression of about 10 
cc. capacity at the bottom of the bulb. The electrodes are i^laced. in 
this depression with the substance, the anode being a piece of plati- 
num foil bent into a cylinder, and the cathode a platinuin wire ham- 
mered out flat. A pair of copper wires, each exicased in glass tubing, 
extend through the neck of the flask nearly to the bottom, and the 
connections from the electrodes are fused into these tubes, the contact 
with the copper wires being made with mercury. The substance is 
mixed with 4 cc. of fuming and 8 cc. of concentrated sulphuric acid, 
and treated to an electric current for about three-quarters of an hour, 
when the liquid is usually colorless. At first a weak current is passed, 
but it is gradually iiiereased to about 10 amperes and the liquid, 
becomes strongly heated. After cooling, the acid is neutralized and 
the ammonia distilled oil as usual in the Kjeldahi method. 

The method is believed to i)ossess marked advantages over the ordi- 
nary digestion, and does not require the addition of any foreign sub- 
stance, A table shows that it usually gave results nearer the theoret- 
ical than the ordinary Kjeldahl method. 

The Kjeldahl method of sugar determination, and the reducing 
power of cane sugar, G. Bruhns' [Ztsehr, Analyt, Cliem,^A8 {1899)^ 
is a critical investigation of Kjeldahl’s method/' 
especially from the point of the sugar chemist. In this method the 
' required c|uaiitity of Fehling-s solution and the sugar' solution ''are 
'"-mixed In an Erlenineyer flask, diluted to' 100, cc., a current of hydrogen 
' eonclucted through, and the solution heated for 20 minutes on a, boiling 
.'water bath, after which the cuprous o'xid is filtered off and 'weighed. 
The method is the same for all kinds of sugar, and doesuiot necessitate 
."'the,, preparatio,!! of different Fehling solutions ■ and the observance of 
special directions for each kind of -sugar. 
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Tlie autlior found, however, that the method is not suitable when a 
large amount of cane sugar is jjreseiit. Whether cane sugar in small 
quantity was a disturbing factor was not determined, but as^ it is a 
very common constituent of foods it will often prevent rhe use of the 
Kjeldahl method. 

A method of analysis for canned condensed milk, F. S. Hyde 
(Jowr. Amer, Chem. Soc.^ 21 {1899)^ No. 5, pp. 439-444 .). — A stoct solu- 
tion is prepared by diluting 25 gm. of the condensed milk with 75 ec. 
of water, which gives approximately 100 gm. of solution of very nearly 
the consistency of cow’s milk. The determinations of solids, fat, and 
sugar are made in this stock solution by usual methods, weighing out 
the sample in each case instead of measuring. Citric acid is used for 
inverting the cane sugar, the author finding that this acid usually 
does not x>roduce coagulation iii condensed milk solutions even on 
boiling.’’ The degree of condensation is determined ‘^by dividing the 
percentage of milk solids in the condensed milk by 12.5 x>er cent, the 
average of ordinary cow’s milk,” 

The author gives analyses of a number of samples of condensed milk. 
^‘The amount of cane sugar averages between 30 and 40 per cent, and 
the fat below 12 per cent, which is not surprising in a manufactured 
article. Iii the so-called evaporated milks or creams, the cane sugar 
is usually absent.” 

On the experimental error involved in sampling crops, J. L. 
Hills, B, O. White, and C. H. Jones ( Fermont Sta. Rpt. 1898jpp^ 155- 
159 )..^ — In connection with an investigation of the infiuence of fertilizers 
on the composition of corn and potatoes (see p. 336), study was made of 
the experimental error involved iu sampling the crops. In 1896, each 
of the f-acre plats of corn was divided into two parts, each part being 
weighed separately, and samples averaging 325 lbs,, or over 6 per cent 
of the crop, taken from each part. These samx3les were husked sepa- 
rately and the stalks and ears weighed. The sample from one part of 
each plat was snbsami^led by taking the ears and stalks separately, and 
that from the other xiart by cutting stalks and ears up together and 
then sampling the mixed mass. Four subsamples of 6 lbs. each were 
taken from each part, and these were rapidly dined in a fodder drier at 
60 to 90'^ 0. Dry matter determinations were made in 4 samples each 
of the whole plant, stover, and ears from each plat, and analyses were 
made of the combined samples in each case. 

In 1897 the same general plan was followed, except that the entire 
crop on each part was used as a sample, and a larger number of sub- 
samples was taken. 

' : Each , of the 114 rows of potatoes was weighed and sampled sepa- 
rately, great care being takto to make the samples representative. 
"':The samples averaged, about 12 lbs. each, representing over 10 per cent 
of ; the ,, entire , crop. , 
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Data of analyses of 134 samples are reported and discassexi 

oil the whole variabioas befcweeathe composition of crops diiferently ferti- 
iizefi are somewhat more Biarked than those between different sarajdes from the same' 
p'latp yetitii€\' are not so prononuced as to admit of safe concdiisions being drawn as 
to tile ejfeefc of fertilization, unless results are quite positiv^e and several samples are 
ta'IvCii from each phit. 

^*'Ko {leiiiilte statement of the evteiifc of the experimental error involved in single 
samples can be .made. A careful eomparison of the figures [reported] iriclicateSy how- 
ever, that the mean' maximum variation of single samples from truth (average of 
several samples) lay (with the exception of ether extract) ])etweeii 10 and 15 per cent* 
When several samples represent each jilafc the extent of the experimental error is 
proportloTiately mmiiiiizedf^ 

A contribution to tlie chemistry of butter fat : Ij The physical 
and cliemical constants of butter fat, 0. A. Browne, Jr« {Jour. 
Amer. Ohem., 8oc\^ 21 (1899)^ No, 7, 6 12-6SS),— The results of the 

exaiiMoatioii of a considerable immber of samples of butter .tat^ together 
with til© methods employed, are given. Aearly alh of the analyses 
were of samples of butter made at ' the [Pennsylvania] Station, cream- 
ery, and representing for the most, part the product of a herd of high- 
grade Cxiieriiseys* ■ The figures given in the tables aceoinpaiiying' AMs 
article need not be ta'ken, therefore, as typical of butter fats in' gen- 
eral, though we believe them to be, on the whole, fairly representative.^^ 

The range and means for some of the constants are given in the 
follow.ing table: 


J^hy Steal ami chemical constants of Imiter fat. 


Constant. 

.Kaiigc. 

Mean. 

Number 

■of 

pies rep- 
resented, 

40'= 

Specific gravfiy, ....................... 

O.&OSO'A}. 1)102/ 

. 

■ "0.9073'' 

'''35 

Melting point — 

' Sl./.r^.,6=' ' 

'''■ S8.'2= ■ 

,' 35 

Acid nnmber.-..- - — - 

■ ■0.2{}4I.6€ ,' 

0,50 

5 

SapnifieatSoii number - .-s: . . 

;--2'24.0-234.9 

228. 5 

40 


' "'223'. 5-234.4 

228'/.' 

,40 

loflin number ■■ 

29. 86-37. 80 

■' 33.35' 

40 

Evkliert oiiimber {2.5 giis.) — 

A5. 10-17.50 

16-2 ■ 

40 

lieicbcrt-MeisHl n, amber {5 gin.) - ' — 

22.S0-82. 10 

28. 3 

' ,io 

Insolabie fatty acids, per cemc 

■ 86.03-88.84 

■ 87. 65 

10 

Soluble fatty iioids, calculated - '■ 

6.52-8.96 

7. 20 

10 

Total fatty aefida, calculated — . - 

94. 72-94. 94 

94.85' 

. . '40 

Acetyl m water — . — . . 

'3. 5-4. 8 

j , ' 4. 1 

5 

Glycerol, calcnlsi teci & — ' , 

12. 24-12. 79 

12. 46 

40 

Glycerol, by analysis 

■ 12. 80-12. 70 

12.45' 

! ' ' ' 'M 

i 


SapoaificatioH num'ber less '0.5, the' mean acid naiiiher. 
Calculated figures glvexi for ether Biimber. ' 


The methods employed in theseinvestigations' a,re described in detail, 
together with some niodiications-of ■thedisiml, method of procedure. 

' ^"Tb© cletermmations of the’ acid BtiBiber .'were made upon samples of fat taken 
iminediate'ly' after tlie butter was ehumed, so be observed thatr even when 

fresh, butter fat contaiiis an appreciable amount of free acid. , . , ^ 

yTbe results show that the Eei chert, process gives a mean constant 10 per cent 
than the Reichert^Meissl method, after calculating the figures both to the 
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^^The experience in tills laboratory lias. beeii tbat only from 75 to 80 per cent of all 
tlie volatile aoicls pass over in one dlstillatioo. As a test, 10 distillations were made 
011,2.5 gm. of .fat, tlie eoiiteiits of the flask being rexilaced with 110 c*e. .of water after 
eaeli distillation. The first fraction took 15.5 ec. of tenth- normal alkali, the. sue- 
ceediiig nine fractions rerpiiring each in tbeir' order 2.00, 0.95, 0.60, 0.55,, 0.40, 0.35, 
0.30, 0.30,0.25, or togetlier o.T ee., giving a total of 21.2 cc., thus making tbe original 
Reiclie,rt niiinber of 15.5 over 25 per cent too small, ... 

is evideni. that while one treatment is amply sufficient to distinguish abutter 
from a substitute, the method is of little value cinantitatively unless the treatment 
of wasliing be repeated until the washings become neutral— a tedious operation at 
the best. .■ . . 

‘'•^Instead of distilling the lower, fatty acids, it is possible to remove them from the 
higher insoluble acids by washing. The process can be carried out in coaiiection 
with the determination of the saponification number, or with the deteriiiinatioii of 
the insoluble acids d’ 

111 drying tlie fatty acids to a constant weiglit at 100^ G. tlie use' of 
a flask is preferred to an open disk oi.i account of the contiiiiied loss of 
weight in tlie latter due to partial volatilization of tlie insoluble acids. 

iiE apparent relation between certain of the constants is illustrated 
bj' tables. 

notice that with an increase of the saponification number a quite uniform, 
increase of the Eeichert number takes place, while the iodin absorption decreases; 
these are such variations as one would expect. ... 

It would seem as if the percentages of oleic and of the soluble acids indifferent 
blitter fats bore a ratio somewhat complementary to one another. It must be 
remembered that the re.iations are only general, and. by no .means fixed;' there .are;, 
butterfats. 'which show constants bearing relations different from those expregsed, 
abov,e> '■'and from /isolate^^ cases ..a table' might be oonstriicted ,,, showing'',; 'exactly '■. 
opposite 'tendencies. , "As regards.' specific ''gravity and m6ltin,g' point, no definite, 
relation could' be discovered, though the latter showed a tendency to diminish as 
the saponification and, Eeichert numbers increased. 

In conclusion tke author mentions briefly some work by others on 
abnormal butter fats and on tlie influence of the ration upon tlie 
chemical composition of butter fat. 

■ Egg albumin, T. B. Osboene (Jour. Ainer. €hem.. Soe.^ 21 {1899\ 
M'O, 6’, 4'77-f8d).-^The author prepared a quantity of crystallized' egg 

albumin by the use of acetic acid and of a moleciilarly equivalent quail- 
tity of hydrochloric acid.^ obtaining from 1,500 cc. of e,gg white 80 gm» 
of wholly crystallized albumin with the use of acetic acid and 73,2 gm. 
'.with' hydrochloric acid. The latter acid is preferred. ' The crystallized 
albumin was found to be a compound of a^ protein sub'Stan'Ce with an 
acidf 'and': the indications were “that the acid is mostly/if 'not wholly'j^"' 
organic^^ . ' / ' 

The composition and properties of a number of fractionally eryetal- 
lized prepaiations are given. , ’ 

“The composition, rotation, heat-coagulation points and of 

li£6d egg albumin obtained by aid of hy drochloiie or acetic shoyr be tbe ^ 

same substance as that which has in the potheen regarded albumin. 

“My results, those of Bondzynskl S^|%;aiid‘Of FanoomoCi ‘make it plain that 

there are two protein m ihe, egg white, wMeh ^ commonly obtained 

9068 — J?o* 1 * ■ ■ — 2 
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atlmixed -when preparing egg albumin by the usual processes. Whether the extremes 
of my fractional precipitations of these two albumins consist wholly or even largely 
of each one of these bodies requires further investigation of large quantities of egg 
white. This work we now have well under way.” 

On some definite compounds of protein bodies, T. B. Osborhb 
(Jour, Anier. Ghenu Soc,^ 2L (1899)^ No, 6\pp, 486--493),—^^Th^ object of, 
this notice is to state briefly some results of an investigation which 
leads to the conclusion that protein bodies, as hitherto prepared, are, 
in fact, definite chemical compounds of protein substance with common 
mineral acids, or contain such compounds in admixture. 

large number of the purest protein preparations that it has hith- 
erto been possible to make in this laboratory, inclading egg albumin 
several times recryvStallized, edestin, legumin, excelsin, amandin, coryliii, 
phaseolin, gliadin, hordein, and zein, are, without exception, acid to 
phenolphthaleiii, slightly acid or neutral to litmus, and decidedly alka- 
line to lacmoid.” 

Investigations with edestin compounds and derivatives are reported. 

Xanthin bases in sugar cane, E. 0, Shore Y (Jour, Amer, Ghem. 
8oc.^ 21 (1899) j No, 2^, i?|>. 609-612), — The author reports finding guanin 
in cane juice, the average of 6 samples of juice of approximately the 
same purity and composition showing 0.0012 per cent of guanin nitro- 
gen, equivalent to 0.0025 per cent of guanin. The average of 4 samples 
of refuse molasses showed 0.0308 per cent of guanin nitrogen, equiva- 
lent to 0.066 per cent of guanin. 

‘^Tbe small amount of guanin present in cane juice is of little tech- 
nical importance. The amount present in retuse molasses may, how- 
ever, be worthy of note in considering the fertilizing or feeding value 
■ of the. same. 

the,' , analysis of 'Sugar cane and its products the presence' of 
guanin lO'ay introduce an error in some cases unless, its presence be 
recognized.^f '■ 

Frocjeedings of tlia fifteentli annual convention of the Association of Official 
'■Agricnltiiral'' Chemists ( IT, $. DepL Agr., Division of Chenmtrg' BuL S6, pjj, 140 ), — This 
is' a brief 'account, edited by H. W. Wiley, of the conveiitloii held at Washingtoo, 
D. C., November" '11, 12, and 14, 180S, which has already been, brie'fly reported (E. S. R., 
10,p.504). 

Methods agreed upon by the Belgian and Holland e 2 :perimeiit stations, A,. E. 
Homjsma-N {LanitVy ¥&rB, Stai,,51 (1890)^ No, This is very similar to 

aeooiint ,of th'ese ■method.s already noted {E. S. R., 10, p. 304). 

A step toward 'intern,ational cooperation in the methods used by the agricnl-' 
toral experiment stations, A.MA.Y.Ba {Land%t\ Vers. Sint. ^ 50 (1899% No, 1-0, pp, lOS, 
M6 ). — The author urges the importa'nce of uniform methods, and mentions the reoent 
'union of the Holland, Belgian, and Luxemburg stations in this respect. 

A common error in ■reco.ided results of proximate plant analysis, L, F. Keb- 
LBR (Amer, Jour, PMrm,, 71 (1899), No.X,pp, 05,0S ), — ^This relates to pharmaceutical 
analysis, and not to methods of fodder analysis, ' 

The preparation of standard ■ solutions of sulphuric acid, A. Marshalb (Jour, 
S(^,Qkm.Imd,,X8(lS99),No,ljpp,4-6),: . 

\ind|csa1^s for use in alkalimetry, F. Gx^aseb (Zischr. Analyt. Ghmi,, $S {1S99\ No, 
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A' study of the relative valne of lacmoid, pheiiacetoliii, and erythrosin as 
indicators in the determhiation of the alkalinity of water by Hehner’s method, 
J. W. EiXiiS (Jmir. Amer. Chem. Soc,^ 21 {1899), Ko. 4, jyp. SS9-SG9), — From the data 
presented -Mt is quite apparent that any one of the indicators offers hut little supe- 
riority over either of the other two. Erythrosin gives more imiforin results and a 
larger percentage of the carbonates actually present with low amounts than with 
high ainoiiiitSj while the reverse sfeems to be true of lacmoid and plienacetoliii.’'^ 

Determinaticii of small quantities of sulphur in volatile organio materials, 
R. Lrciox (BuL Assoe. Edge CMm., IS {1899), Xo, 6, pp. 290-29S}.— 'i:he use of potas- 
sium chlorate and other oxidizing reagents is discussed. The use of the bomb calo- 
rimeter, ill order to obtain com^ilete oxidation of the sulphur, is reported. The 
bomb used wms not platinum lined, but enameled. No results are given. It i-s stated 
that the method of V. Tieftriinck is jirobably the best to follow, but it can not be 
used in many laboratories because of the want of a long heavy platinum tube, — H. 
SKYDEK. 

On a possible error in .-the determination of nitrogen in nitrates due to im- 
purities ill reduced iron, B. ,L. Hart'well and H. J. Wheeler (Jour, Amer. Chem. 
Soe.j 21 (IS99), Xo. J, pp. 468, 469). — Recently in making blank determinations 'with 
a new lot of so-called chemically pure reduced iron it was found that, by the modi- 
fied Ulsch method, much less ammonia was required for neutralizing the acid than 
in the case of blank tests fonneriy made. The error from this cause in determina- 
tions involving half a gram of commercial sodium nitrate would amount to from 
0.30 to 0.35 of a per cent. By direct distillation, without first allowing the iron to 
dissolve in the acid, no difiiculty wms experienced.’^ 

The authors refer to a similar observation by L. Brandt (E. S. R., 10, ]>. 819). 

The determination of carbon and hydrogen in organic substances containing 
nitrogen, 0. F. Tower (Jour. Amer. Chem. Soc., 21 (1899), Xo. 7ypp. .o96-605).—T]x& 
work reported shows that in burning arnido compounds, the use of the copper spiral 
at the exit end of the combustion tube may be safely omitted.— l. h. Merrill. 

The general usefulness of the Kljeldahi method for the destruction of organic 
substances previous to the determination of mineral matter, O, Gras and 'W. 
Giktl, Jr. (Centbl. Physiol., 12 (1899), Xo. 11, pp. SOS, S09). 

On the determination of aibumoses and peptones, J. Effront (Bui. Soe. CMm. 
Farw, S. ser., 22 (1899), Xo. 14, pp. 680--e8S). 

The iiilluence of temperature on the specific rotation of sucrose and method 
of correcting readings of compensating polaiiscopes therefor, H. W. Wiley ( Jour. 
Amer. Chem. Sog., 21 (1899), Xo. 7, pp. 56S, 569). — The results of readings at wide range 
of temperature are given, together wuth tables and formulas for eorreetlons. 

Rotatory power of sugar, B. Mascakt and H, Benard A Ann. CMm, et Bhys., 17 
(1899), pp. 125-144; ahs. in Sci. Ahs., 2 (1899), Xo. 21, X). 627). 

Detection and determination of sucrose in the presence of lactose, E. Dow- 
ZAKD (Jour. Chem. Soc. ILondon], 75 (1899), Apr.,pp. $71,372). 

Determination of sugar in molasses feed, 0. Foerster (Chem. Ztg., BS (1899), Xo. 
19, p. 196). 

Determination of the molasses , content of molasses feeds,. H. Neubaeer 
(LanJw. Vers. Stat., 51 (1899), Xo. 6, pp. 421-429). — A method is described. '■ 

' '■'Detection of corn starch in wheat flour, K. Bauman (Ztsohr. Untersueh. Xakr. u, 

GennmmtL, 2 (1899), Xo. 1, pp. 27-29). 

Determination of the quality of , sugar beets, L. Sempolowski ( Landw. Vers. Stai . , 
'51 (1899), Xo. 4-5, pp. 341-349). — This article treats of the sampling in the field and 
the laboratory, and the determination of sugar. Usual methods aro employed. ' 

Investigation's on the aerometric method for determining fat in milk, H. Timpk 
(Chem. Ztg., 23(1899), Xos. 41, pp. 4S6, 437; 4$,^. 45S-4$7).—lnrmUg^Vion QtBoxMmfB 
method and itsmpplication to milk unusually rich in fet. 

Wote on butter analysis, W. L, Gajoi> (Chem. Xms, 80 (1899), Xo. 2076, p. 113).— 
The author finds that ‘'the change undergone by alcoholic potash on keeping has a 
serious effect upon the accuracy of Reicherli’s test, imd in extreme cases probably 
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renders the estimation valueless. On the other hand, by nsiii^ fresh alcohol and 
solid potash concordant results are' obtained, even with fat several weehs old,” 

Coiitribiitioii to the study of the fatty acids of butter, van Engelen and 
Wagters {Bill. Aswg. Beige 16 {1899), No. 6, pj). ^S2^:^90 ]. — A short study of 

the influence of different foods upon the composition of butter, 'fhe density, melt- 
ing point, index of refraction (Abbe), fixed and volatile acids of butter are given 
when cows were fed 40 Eg. of second-growth rape - and straw and allowed to graze 
for an hoiiiy and also when 2 Eg. each of cotton-seed, meal and wheat bran formed a 
part of the ration.— h. snyder. 

On the detection of butter adulteration, A. J. Swaying (Ztschr. Untersuch. JS^lir, 
ti. GenussmtL, 2 (1899), No. S, p. ;^74).— -Eemarks on the limit for the Reich ert-Meissl 
number, . ' , 

An acoustical method for the determination of the melting point of fats and 
wazes, E. Bowzari) (Chem. News, 79 {1899), No. 205S,pp. 150, 151, figs. 3). 

A new test for formaldehyde, E. Leonard and H. M. Smith {Analyst, 24 {1899), 
Apr., p. 86). — Milk containing formaldehyde is said to give a violet cob>r when 
heated with 3 to 5 times its volume of concentrated hydrochloric acid, even when as 
little as 0.0001 per cent of formaldehyde is present; with over 0.1 per cent a yellow 
color is produced, 

Testsfor boric acid, V. Lenher and J. B. C. Wells {Jom\ Amer. Chem. Bog., 21 {1899), 
No.S,pp.m^20,fig.l). , 

The detection of saccharin in foods, A. Hasterlik ( Clem. Ztg., i$. (1899),. No. $5, 
,pp.267,M8). 

Detection of sesame oil, A. BOmer {Ztsckr. Uniersiteh. Nahr. Gemmsmil., B {1899), 
No.B,}pp. 705-709), 

On some points in the analysis of water, G.H. Bailey and J. H. Johnston (Jour. 
Soc.Chm.Ind.,lS(lS99),No.5,pp.455-4S7). 

' Determinatioii of .ammonia, nitrio and nitrons acids in water, L, W. W'inklee 
{Ckem. Ztg, 2S (1899), Nos. 48, pp. 454, 455; ■ 51, p. 541). 

On the use of hyposulphite for -titration, especially for the estimation' of 
oxygen in water and sewage effluents, B. W. Geblanb {Jour, Soc. Chem. Jn{f., lS 
(1899), No. 4, pp. 840, 841). 

Determination nf oxygen in water, L. Mutschler {Zischr. Vntersueh.. 'Nukr, n. 
GenussmtL, B (1899), No. 6, pp. 481-484, fig. 1). 

Determinatioii of oxygen in water, F. Zetsche {Ztsdhr. Vutersuch. Nahr. it. 
Genu$SMil.,2{lS99),No.9,pp,6$6, 697). 

. Researches on moorland waters : I, Acidity, W. Ac^noYi). {Jom\ Chem. Sou. [Ion- 
^donj, 75 {1899), Mar., pp. 196-200 ). — The article includes a description of .the method' 
of estimating .acidity, - 

Measurements of turbidity in water, W. P. Mason (Jour. Amer.' Chem. Soc., 21 
{1899), No. 6,pp. 516, 517, fig. f).— Describes the use of a brass tube 2^ in. in diameter 
and 2 ft. long, closed at the ends by disks of glass. Tlie turbidity is determin.ed' 
by comparison with standards made with distilled water and exceedingly fine 
kaolin. 

On rapid methods for the estimation of the weight of the suspended matters 
in turbid waters, G. L. Parmslee and J. W. Ellms { Tec/n Qmrt., liXlSOO},' No. B, pp. 
145-1S4 ), — ^^esalts are reported of comparisons of the following: Gravinietiic 
»lut|ons, photo-eomparator,' wire method, and diaphanome- 
"Any #f the ‘ four last-nhmed methods ‘^gave fairly reliable results” when care- 
fully standanlized against the gravimetric method. 

Analysis of vinegar, F. G. Kyan {Awm. Jour. Fharwi., 71 (1899), No, $, 

pp^7i-7$), — An^iysw of 3^ samples by the usual methods, with, a view of illustrat- 
% ohm of tealyMcal work that may he undertaken by graduates in pharmacy.” 

• ' J9tefteckion of caramel in spirits and. vinegar, C. A. Crampton and F, D. Simons 
'(A<mr. Amei'. Chm. Sm.,BX (lS99%No.4,;^.SS5-358 ).‘ — The authors s'-iiggest the use of 
' IcdleFs e»rtli, which extracts theoammel used in coloring but 'has very httle eife^^^ 
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upon natural coloring matter. means of Loriboiid’s tintometer tlie difference 

in, color before find after treatment may be deterniiiied with a considerable degree 
of accuracy, and in this way more than twice as mneli color was- fonnd. to hare been 
absorbed from a,Ttificially colored spirits as from the natural.” 

Determination of fusel oil in alcoholic liquids, E. Beckmanf (Ztsehr. Imtersueh. 
2iahr. u. Gemmmil., 2 {1899)^ iVb. 709-714^ figs, 2), 

The analysis of liuiiia,ii urine, W. CAMERER.and Soldner (Ztsckr. SS (1899) 
No. 2,pp. 277~’290).—A large number of experiments on the analysis of urine are 
reported. 

The estimation of arsenic in Paris green, T. Smith (Jour, Amer. Ghent, Sog,^ 21 
(lS99')y Ao. 9} pp. 769—772). 

A method for carrying out chemical reactions under high pressures, B. H. 
Hite (Amer. Chem...Joiir.f 22 (lS99)j No, 1, pp. 80-86^ pi, f figs. 5). — A description of 
an apparatus in which substances can bo subjected to intense pressure. As high as 
400^000 lbs.- to the square inch has been obtained; and other forms of cylinders are 
described in which pressures of from 50,000 to 200,000 lbs, to the square inch can 
readily be exerted. 

Hew form of condenser, P. W. Aston (Chem. Neios, 79 (1899), No. 2059, p. 217, 

fis- i)- 

All electric drying oven, T. W. Richards (Amer. Chem. Jour., 22 (1899), No.^ 1, 
pp, 45-49, figs. 3). 

A simplification of Beckmann’s boiling-point apparatus, 8. L. Bigelow 

(Amer. Chem. Jour., 22 (1899), No. 4, pp. 280-287, fig. 1). 

A new form of potash bulb, W. C. Anderson (Jour. Soc. Chem. Ind., IS (1899), 
No. 2, p. 119, fig. 1). 

An improved apparatus for the estimation of carbonic acid in minerals, 
etc., A. Marshall (Jour. Soc. Chem, Ind., 17 (1898), No. 12, pp. 1106, 1107, fig. 1), 

Mew -laboratory apparatus, A. Ga'Walowsky {Ztsehr, Analgt, C'hem,,[S8' (189$),. 
(No, 4, pp, 287-242, figs. 7). — ^Bescription-s of .a burette tip, float, holder,: and .-pinch,; 
‘cook, and apparatus for making distilled water on a large and on. a small scale. 

Apparatus for rapid, analysis of milk, G.' D." MacBougai^D' (Jour. Soc.' Chem, 
ImL, 13 {1899),. No. A pp. 235-288, figs, fd).— ^^The process is virtuaily the Leffmann- 
Beam, but the methodof manipulation and apparatus aremore or lessnovel.” -Special 
tiilfes, delivery apparatus f >r aikling the acid, mixing apparatus, and a reading lan- 
tern are described. The apparatus is arranged for rapid w’ork on a commercial 
scale, and the author explains that one o.f his assistants, with the aid of a boy, 

„ c-an easily make 120 to 140 determinations in 6 hours. 

A new* apparatus for determining solids and fat in milk, S. Sonn (Ztsehr. 
Uniersueh. , Nahr. u. Genmsmil., 2 (1899), No. S, pp. 655, 656, fig. 1; Ztsehr, Analgt, 
Chm.., 88 (1899), No. 6, p. 358, fig. 1 ).— An aluminum boat with cover is used, in which 
about 20 cc. of milk is evaporated- with about 2 gm. of fat-free cotton, and the solidS' 
weighed-. Tiie fat is determined in the residue by placing the open boat on end in a 
wide Soxhiet extraction apparatus, or in a nickel capsule with inside- -siphon tube, 
and this in turn in a glass' jacket similar to that of an extractor. The- iat is then 
extraete-d as iisuai.^ 

'' Anew filtering medium, G. W., Sargent, and J. K. Faust (AmGr, Ch&m..Jo%T.,21 
' {18m),No.3,pp. m,28S). 

■' -A new slide for' the microscopical examination of water, foods, and- -fee d^ 
stuffs, A. Hebebeand (Ztsehr. Untersueh, Nakr. u. Gmussmth, 2 (1899), Mo. 9, pp. 
694-696). . . "i' b 

Miscellaneous analyses, J. L. Hills, B. 0. White, and C. H. F^irmoal 

MpL 1898, pp. 176-181). — These include analyses of 56 samples' of irateT 
reference to sanitary condition (see p. 328), 3l samples of sugar beete, 3 staples of 
muck, 2 samples of vinegar, and 1 sample each hf wliey,^. ossein, and condensed milk. 

, Mtsdellaneous analy»e#,.€* W. M€GitpT''and T. {mU Bta. MuL 19, pp. 

S5-76),^A,nAifBm W re^ort^, of 3$ varietji^ of stmtrbemes (sugar content), 65 
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varieties of peas (sugar content), 6 samples of wines, 2 of. vinegar, 2 of black pepper, 

1 each of Eiigiisli breakfast tea, cream of tartar, l)reakfast food, baking powder, 
washing fluid, silver’’ ware, and sunflower seed, 2 of lye, T of Paris green, 2 of 
siilpliiir, 3 of coal, 2 of bops, the ash of Wyoming coal, sage brusli, yellow pine, white 
pine, red fir, tamarack, and box elder, and 21 samples of water (see p. '327). 

Report of tlie senior analyst, Cape* of Good Hope, 1898, C. F. JuiUTZ (Cape 
Toicn: If, A. Mchards d- Sons, 1899, pp. 77j pJ,l ). — Contains a I’eport of the analyses 
of foods, water and beverages, soils, fertilizers, sheep dips and disinfectants, prickly 
pears (young leaf, older leaf, stalk, inner portion of stalk), minerals, sea water, etc. 

Report of the division of chemistry, A. M. Petee (Kentuchf Sia, Mpt. 1SD7) pp. 
XIIJ-XXX ). — This inclndes analyses of butter, cane juice, sugar beets, dried dis- 
tillery feeds, tobacco sprayed with arsenic, Paris green and ‘^daureb green,” niter 
earth, hog luannre, marls, w’ood ashes, phosphatic rock, kainit, potassium sulphate, 
by-])roduct of maimfiacture of tobacco extract, dissolved bone, Damaraland gnano, 
mineral waters, wine, coal, and coke. 

BOTANY. 

Report of tlie botanist, G. S. Oraisiball {Colorado Sta. Bpt 1898^ 
ISS-Ml ). — A brief statement is made relative to the cooperative 
experiments cohdocted with the Division of Forestry of this Depart- 
ment in testing the relative hardiness of forest-tree seedlings grown 
from seeds produced in different sections of the country. Experiments 
were liegiiii in 1897 and continued in 1898, and although the records 
thus far made are not considered conclusive, they show that in the 
matter of hardiness seedlings from northern seed have a decided 
advantage over those from southern seed. 

Notes are given on the work of collecting the flora of the State, and 
numerous additions to the herbarium, made by exchanges, are reported. 

The Colorado orchards have in the past been considered remarkably 
free from fungus diseases, but some of the more troublesoioe ones are 
beginning to be observed. In addition to the blight of apple and pear, 
,,;aIreadyTe|>orte<i (E. S.;R.^10, p. 266), the leaf, spot of raspberries 'and. 
■ blackberries'iias been ob^s^^ 'three.' eoiinties and is doing eonsid- 

' erable damage. ' The orange rust of blackberries and the leaf blight of 
strawberries are reported from several localities, and the powdery mil- 
dew of the cherry as ' well as- a blight of cantaioupes is reported from 
the Arkansas Yalley. 

Report of the botanist, O.-E. Bessey {Nehradm Bta, E^L 1898^ pp, 
XAf-AAArjJ). — So-me, of the problems which presented themselves ■ 
during the year are -reviewed, and the opinion is expressed 'that- it-' 
would be well for the station soon to take up the study -of the physi- 
ology of plants with especial reference to the practice of irrigation. - - 

Attention Is called to the asparagus'- 'rust, which so far has' not been 
reported from .'Nebraska, but should be watched for. The carnation 
rust has made -its appearance in the greenhouse at the station. The 
.■stiiikmg smut of wheat and the 'loose smut of wheat, oats, and . barley 
are said to be (piite co-mmon and- require some attention. , y* 

, A disease was found on . potatoes which at first was thought to be 
^ downy mildew, but proved-not to be. It appeared to. be due to a- fungus 
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the exact nature of wMcli was not cleterinined on account of lack of 
materia,! 

Specimens of wheat received from several localities were found 
affected with the wheat scab, 

I^^otes are given on some poisonous plants and w^eeds which have 
attracted attention. Several cases of poisoning due to species of lark- 
spur have been reported^ and specimens of plants were obtained, but 
not sufficient to determine exactly the species of plant causing the 
trouble. ^‘•The Russian thistle has attracted but little atteiitiQii tiie 
past ,season 5 and it is certainly not as threatening a weed as it was a 
few" years ago.’^ Etimejp iieetosella md the wild four o’clock (Allmm' 
nyeiaginm) are spreading throughout the State and in so.iiie localities 
becoming quite troublesome. A note of .warning is also given concern- 
ing an annual mustard {Erysimum reinmdum) which has been reported 
froin the northern part of the State and is likely to become trouble- 
some if it secures a foothold. 

Notes are given on various grasses and forage ])laiits. A list of the 
titles of the principal papers which bear more or less directly upon 
agTiciiltiire published by the author during the year is reported. 

A contribution to the knowledge of physiological constants, 
F. A. Waugh {Vermont Sta» EjJt. 1898^ pp, 263-272), — This repoit con- 
sists principally in a discussion of the theories of some of the earlier 
investigators upon this subject, the theories of DeGandoIle, Liiiss6r,and 
Hofl maim being discussed at considerable length. A number of Ameri- 
can investigators are mentioned, among them Glarke, Waldo, Eobert- 
son, Bailey, and Irish, but no mention is made of the extensive investi- 
gations of C. H. Merriam in this line. After discussing the various 
theories, the author attempts to test some of them from data relative 
to the physiological constant of 6 varieties of plums at Geneva, N. Y. 
From the tabulation it appears that the sum temperatures at 329 are 
fairly constant for eaeb variety, and the other constants are found to 
apply with a fair degree of accuracy. 

The author concludes that the factors presented by various authors 
to explain modifications of x>hysiological constants, although subject 
to exceptions, ' are applicable in certain circumstances, ' and that the 
determination of some physiological constants is' possible. The various 
factors to be taken into consideration will be found useful, in proportion 
to their accuracy, in the scientific explanation of many puzzling waria- 
lions in the periods of blooming, or maturing of fruits, flowers, and 
vegetables. ■ ■ ' 

Concerning the temperature of plants, W. SoiiTTm {Ept 
tralmkui Assoc, Adv. ScL,, 7 {1898),, pp, 572-575), — The author briefly 
reports upon a number of experiments on the internal temperature of 
plants, the subjects of his experiments^ being young .growing shoots of 
bamboo and banana, the fruit of a pumpkin, the flowers of Geteus ytmir 
'Jforu, and the fruits of cocoanut* Ineidentat to. these investigations he 
reports notes made on the growth, of bamboo. * In 37 observations tke 
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total -growtli of tlie slioots in 34 hours was a little in excess of 19 in.^ 
in (19 cases' it was 14 in., and in 111 others over 12 in. The' masimiiiii. 
■growth observed during 24 hoars was 25 in.' 

In the temperature experiments, the inaxiniiim and' ininiiniiin tem- 
peratures of the air with both wet and dry bulb tbermoineters are given, 
and the maxioium and minimum temperatures -within the growling tis- 
sues. Observations during 6 consecutive days are given of the inter- 
nal temperature of bamboo shoots, on the last'day the wet bulb ther- 
mometer showing a maximum of 16.o^ P. in air, 89.3o in the bamboo, 
shootS '5 with." a minimum of 72.8'^ .and 75.8^, respectively. ' In the 'banana 
stem the temperatures were as follows: .Wet bulb in air— 'maximum, 
86.6^; minimum, 63.80 j while in the banana stem the maximum regis- 
tered was 90*^, and the minimum 75.4°. In the experiments with the 
pumpkin the maximum air temperature was 78.4^ and the minimum 
64<^; while in the fruit under investigation the temperatures were 8L2o 
and 06.6°, respectively. The experiments with the cactus flower gave 
readings from 10 to 15^ higher than the air temperature. 

In the experiments with cocoaiiiits 2 nuts were selected and placed 
in a box without soil and kept for 10 days in a room. A thermometer 
was inserted in one of them which registered f>.3o lower than fche sur- 
rounding temperature. On the eleventh day the nuts were planted in 
the shade and germination begun. For 18 days there was no percepti- 
ble rise ill temperature, after which time the temperature of the ger- 
minating nut began to rise rapidly. The experiment was terminated 
after 28 days, on which date the temperatures read as follows: Soil, 
56.60i atmosphere, 70.6^; interior of cocoanut, 83^. 

Investigations on the nutrition of plants nitroge- 
nous compounds, L. Lvtz S. sm T 

I, author reports a series of experiments 

in which aboiit 20 diflerent kinds of organic nitrogen were addedto 
nutrient solutions in wliieli a number of plants were grown. Most of 
the experiments with phanerogams were coiiclucted with , seedlings 
in sand cultures. The flowering .plants experimented with were Zea 
G^w^miB melo^ 0. prapketm^uMj Iimncea pmyurea^ Gndem benedie- . 
tiiSj and Helmnthiis ammus. Among the algm were Protocoeous viridu^ 
Mesoearpm pleurocarpuB^ and Oseillaria sp., and among the .fungi, 

' Pemwillmm glaUmm and Aspergillus niger. Especial precautions were' 
taken to eliminate the action of bacteria, fixation of nitrogen by soil, 
aad all forms of fermentation. 

'n The results of the experiments showed that under as exact conditions 
as were possible to be obtained, the phanerogams were able to obtain 
their necessary nitrogen from organic nitrogenous compounds of the 
ainin. c]as.s, and. this. assimilation could.lake.,plaee.wi.tbout-,tmn'Sfo^ 
tion into nitric or ainmoniacal nitrogen*'' ' ' - - ^ 

^ ^ Th0 assimilation of organic nitrog^ous compounds' is confined to 
^ .|ik»e of comparatively simple' radicals. - The methyl amins are readily 
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assimilable, wMle benzyl amiii and pyridin are not. Theplienoi aniiiis 
act as strong poisons, aiid tlie compoimdaiinnoiiiiim salts and alkaloids 
are unable to siipiily the plants with the nitrogen, all samples' after 
a while showing some loss in their initial nitrogen. 

Ill the experiments with algm and fungi similar results were obtained, 
the plants assiinilatiog compounds of the simpler amin radicals with 
the same ease as nitric or ammoniacal nitrogen. 

These results, the author claims, have a practical bearing in the' 
practice of composting. , In the case of beet or fruit refuse, shellfish 
and fish reftise, the organic nitrogen may be made available for plants 
without the transformation into ammonia or nitrates, the 'process of 
fermentation being checked when the lower amins are secured. In this 
way ’the frequently rapid action of manures may be explained. 

The results obtained with alkaloids are thought to shed some light 
upon their role , in plants. Alone they are entirely iinassimilable, but 
when in, conjunction with some assimilable form of nitrogen large quan- 
tities of' them may be taken up, and it is thought possible in this, way 
to explain the migration and disappearance of alkaloids in plants at ' 
certain times. 

The assimilation of carbohydrates and elaboration of organic 
nitrogen in higher plants, Maze {Compt Eend, Acad, ScL ParLsj 128 
(1899), Afo, .9, pp, 185-187 ), — The author quotes briefly the opinions of a 
number of , investigators relative to the transformation of nitrates, and 
the':' assimiiatioii of carbohydrates, by plants, and gives''ao'.,aecouii,t': ;Of 
, experiments i.n' which vetches,, which. had been sprouted': in' darkness' 
and "kept free from bacteria, were grown in sterilized nutritive solutions 
containing a variable quantity of glucose. ~ The plants ’were placed in 
these sterilized solutions when they were from 8 to 10 cm. in length, and 
were grown in darkness for diflereiit periods of time. The following 
table will show the results obtained in one series of cuitures; 


Amimilation of varhohydrattis hy plants. 


' ■ Lot. 

Time of 
experi” 
meiit. 

Glucose. 

Bry 
weight 
of seed. 

Bry 
weight' 
of piaut. 

Gain (+) 
or 

lossf—).' 



Per cent. 

, Mgs. 

Mgs, 

Mgs.' 

Fo.! 

50 

1 

202. 8 

269 


i 

1 39 

2 1 

202.8' 

■ , 276. 7 '! 

1 "+ 73.0' 

' 

92 

1 1 

202. 8 

■ 838. '2 

1 -^635. 4 

Ko. 4 - 

92 

! '6 

■202.8 ; 

710 

' +507.2 

i 

53 : 

j' ■■■0^ 

202.8 

161.6" 

. -41,2 

■Ho. 4 ft ■ 

53 

1 0 

j 202. 8 

133.4 

, - 69.4 


ixisro rntrogeii in culture solution. 

The above table shows that these plants were able to tran^forjm the 
glucose into their necessary carbohydrates, and also to elaborate albti- '' 
mlnoid material The plants grown in the ginco^se Eolations were much 
niore vigorous than^thbjs® in the. ehi^k. .Their taproots were strong 
and well ^ branched, 'and’’ ’the stems aiteined’ greater length. 
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aniotiBting to „as mncli as 1.3 meters, with branches extending 1.65 
meters. The nitrates were found throughout the stems to the last 
internode, the 'meristomatic tissue being the center of the most active 
transformation of nitrates. 

Sap pressure and flow in the sugar maple, L. E. Jones and 
W. A. Orton ( Vermont 8ta. Ept. 1898^ pp, 234-236), — Preliminary 
Investigations upon this subject were conducted by W. J, Morse dur- 
ing the season of 1897, which was a notably x>oor and quite short one 
for sap flow. The problems presented will require the observations of 
a series of years. After describing the methods, the authors state 
that a close relation exists between sudden rises of temperature and 
of sap pressure, and also that the line of pressure is somewhat more 
tardy in its general rise and fall than is that of temperature. 

The direction of the sap flow during the sugar season is a matter 
of considerable difference of opinion, and, to test this, lithium chlorid 
was injected into the tree. The results obtained show conclusively that 
in ordinary conditions there is an almost equally rapid movement of 
the sap current both upward and downward in the vicinity of the 
spout. Similar methods were used to determine the existence or non- 
existence of lateral flow, but the results were entirely negative. The 
conclusion seems clear that the sap moves freely in both directions 
with the grain of the wood, but very slowly across it. An unexpected 
result obtained was the rapid decrease in the amount of the lithium, 
ending in some cases in its total disappearance in the sap within 24 
hours. 

How can the efficiency of Hitragin be increased? P. XTobbe 
and L. Hiltner (Landw, Vers. Stat,, 51 {1899)^ Fo. O^pp, 447-462},— TM 
authors reply to various criticisms on the efficiency of Mtragin, and 
suggest methods whereby its activity may be increased. The principal 
thing to be observed is to have the bacteria present at what is termed 
the critical period, between the time of inoculation and the time when 
the young roots are capable of being infested. It is considered of prime 
importance that this period should be as short as possible, and in seed 
inoculation the authors now recommend the addition of the cultures to 
the seed after they have been soaked from 12 to 24 hours, or, in the case 
of seed which are long in germinating, after 3 or more days. 

A^'here inoculation is practiced, it is advised that the bacferia 
ciiltui'es be mixed with flnely cut leguminous hay and sown over the 
field after the first plants begin to appear. The authors state that this 
method adopted some weeks after the seed were sown gave greatly 
increased results over their checks. 

The evolution of plants, D. H. Campbell (JVeti? York: The Macmillan Co., 1899 ^ 
pp. 'VI-4-S19ffig8. 60).-— Ill this hook, whieh is 6:s:pande(l from a course of lectures in 
Eeland Stanford Jinuor University, the author has sought to give an accorate thongh 
not strictly technical statement of the present state of oiir information regarding 
the genealogical history of the plant kingdom. While primarily designed for l>ot- 
character commends it to every student of evolntion. All 
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sources of information liare been freely drawn upon, and tbe result is one of the most 
orderly arrangements of tbe plant 'Iviugdoni of which we have any knowledge. 
Exceptions may, be taken to tbe position, of certain disputed groups,, but until more 
is positively known coiicerning them tbeir true position can only be doubtfully 
assigned. The chapters on geological and geographical dist.ribiitioii and the 
ence of environment are very suggestive of reasons for many apparent anomalies in 
nature. 

Foreign seeds and plants imported by the Section of Seed and Plant 
Introduction, O. F, Cook (F. S. DcpC Agr.^ Division of Boivtng Invenfories 

2 }p. 14; 4^ pp. 9). — These contain lists of the seeds, plants, cuttings, etc,, 
secured, by the special agents of the Section of Plant Introduction, through exchanges 
and by other means. The first consists principally of lists of seeds a,nd jdants which 
have been secured by N. E, Hansen during a trip to Russia, Central Asia, and Siberia, 
Inventory No. 2 continues the list secured by Mr. Hansen, and gives lists of materials 
collected by W. T. Swingle, and other miscellaneous collections. Inventory Fo. 3 
gives a list of the improved varieties of sorghuu,! which have been developed by the 
Division of Chemistiy of this Department, and now made available to the experiment 
stations through this section. Inventory No. 4 enumerates and describes the cereals 
and forage plants secured by M. A. Carieton in Russia for distribution through this 
section. ■ 

Notes on grasses of Nebraska, South Dakota, and Wyoming, L, H. Pammel 
(JT oc. Bavmpoi't Acad. 5'ei, 7 (1899) ^ p}). 229-245, pU. 7). — Ecological and economic 
notes are given of the grasses of this region, and the following new species described: 
Fkleum alplnum mribnerimium, Melica pamelU Scrib., Poa wifOMingensis Scrib., and 
Sordemn caispUosum Scrib. 

Secale africaiium, 0. Staff (UoahePs Icon. Plant., 7 (1899), No. 1, Plate 2601). — 
The author describes as new this species of rye, which is said to be so abundant as to 
lend its name to the region. It is' considered" a very distinct species and not a degen-,, 
.erath variety of N, ' 

Observations on the denudation of. vegetation,. M. Maxson (Facifie Purat Press, 
58fi899}, No. 8, p. 1X6). — Suggests remedies for. •Galifornian condi'tions. "■ 

The opening lecture of the course of vegetable physiology applied to agri- 
culture at the Museum of Natural History, P. P. Deherain {Ann. Agron.^PS 
(1899), No. J, p. 212). — An outline is give.n of the proposed work, which was to be 
principally concerned with studies of natural and artificial meadows. 

On the occurrence of lignin in’ the vascular cryptogams, K. Lins,baijee 
(Oesierr. Mot. Ztschr., 49 (1899), No. 9, pp. S17-S23). 

The relation between the color of daffodils and the composition of -the soils 
in which they are grown, A. P, Aitkek (Trans, arid Proc. Bot. Soc. Edinburgh, 21' 
(1398), pt.2, pp. 116-116). — Marked difierences having been noted in daffodils grown 
in'" cliff erent places, analyses of the soils w^'ere made. It was found, that the iiite,iisity 
Of color" increased' with the perce,ntage of organic matter, phosphoric acid, lim,©, 'and 
peroxid .of iron,. W.heth6r all or some .particular item is the cause of the increased 
intensity of color is to be investigated further. 

„ The biology , of pollen, B.'.Lidforss (Jahrh. Wiss.Bot [Pringsheim'}, S3 (1899), pp. 
232~J1J; aks. in Jour. Bog. Micros. Soc. ILondon }, 1899, No. 4,p. 411 ). — The .author, claims 
that moisture is: not generally destructive of the germinating |,>ower of pollen' grains'^ 
ami that the resistance of pollen to inoistnre is often greatly influenced by external 
conditions, it being greatljr enhanced in moist air. Asa rule, 'those ..,.p.'0,i|.e.n .grains 
which are unable to resist moisture germinate very rapidly. The pollen grains of 
anemopliilous plants are, as a rule, characterized by their comparatively small siae* 
While containing a larger proportion of starch, they have less nitrogenous matter 
th^i those of entomox>hilons plants. 

' ^Causes of the direction of the lateral branches of trees, D BaRascetzky (51/^Jer.' 
$oi.'Bm.Naturf. Per. K4m, 1898, Ang^ SS; abs.in Jour. Bog. Micros, Soc. ILondon]. 1899, 
jPkifp.dlB ). — The development of the lateral branches of trees is said to present 
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two different typrs. In one, represented by the maple, ash, eliestniit, etc., the physio- 
logical properties of the lateral branches are the' same as those of the erect mam 
stern, their oldiqne direction being due to the angle at which they branch from.' the 
main stem. In others, as in the linden, elm, etc., the lateral branches are physiolog 
ica.lly bilateral even in the bud. In pines, all the first year’s, shoots are erect, the 
subsequent bernling down of the lateral branches being due to the unequal growths 
of the- tracheids. 

Downward growth of rhizomes, A. Eimbach {Beitr. JFiss. Bot., l.Aht., 3 (1898)^ 
pp. 117-304; (tbs, in Jour, Bop. Micros. Soc. ILondon'}, 1899, Ab. 4, pp. 413, The 

power of rhizomes or other underground organs to rise or sink deeper into the soil 
is attributed to changes in the direction of the growth in length due to the shorten- 
ing or elongation of the internodes of the stem, rarely to the lateral extension of 
the underground organ itself. It is infinenced by the depth of covering of the soil, 
a slight covering inducing descent, while a deep covering will cause an ascent of the 
rjiizome, etc. The author claims that this phenomenon cannot he explained by 
heliotropism or jcrotropism. 

Seedless grapes, MtlLLER-THURGAU {Landw, Jahrb, Schweiz, 1898, p, 71, pis, 4; 
ahs, in Jour. Boji. Micros. Soc. [^London], 1899, No. 4, p. 407). — The author attributes 
the absence of seeds in some grapes to two causes, namely, the pollen grains maybe 
well developed, but the ovules incapable of impregnation; either the pollen tubes 
do not reach the ovules or the ovule itself is sterile. To this class belong the Sul- 
tanas and currants of commerce. In the second class the ovules are capable of 
impregnation, but the pollen grains are degenerated; either the pollen tubes do not 
germinate or are incapable of impregnating the ovule cell. Grapes which do not 
contain seeds are always smaller than those of the same variety containing them. 

: 'The- ' effect, of various substances upon the respiration ''''and-:':higlniilatioii''6f 
submerged plants, B. Jacobi (Flora, SO (1899), Wo. S, pp, 389-337). — The effect of 
. carb'On dioxid, potassium' nitrate, ■■potassinm'-chlorid,:SO'dium chlorid, qiiinin, anti- 
'.''pyrin/thyroidin,'aiid iodtii on Elodea canadensis md Mpriophyllum veriiciUatum, as 
shown in their respiration and assimilation, was investigated and reported upon. 
B'i'ffereut effects, were sometimes noted for equal strengths of solution on, respiration 
, and assimilation, the one b^eing ..ptininlated and the other retarded. 

On the absorption of nutri.ent. substances by roots, L. Kny (Ber. JDeiit.Mht 
Gesell., 16 (1898), pp. 316-380; ahs. in Jour. Bop. Micros. Soe, ILondon], lSB9,' No. 8, 
p. 390 ). — The author conducted ex'periments .upon m,ai 2 e, peas, and Ilpdrocharis 
morm-rmm, in which the absorption -of methyl .violet and of nitrates demon- 
strated. The results were by no means unifo.rm, mdividoals of the same . species 
showing great variation. The absorption of nutrient substao'Ces by roots is said,. to 
take place not only through the. root hairs but through the epiderm Jn, 'U zone of 
varying length on the apical side of the root-hair region. 

Hydrocyanic acid in plants, A. Hf.bmkt (Bui. Soc. Ckim. [Fern], 8, se7\,'19 (1898), 
pp. 810-313; ahs. in Jour, Bop. .Micros.. Soc. ILondofiJ, 1899, No. 4, p. The' 

presence of traces of hydrocyanic acid is reported in red and black c,urrants,, yp'ung 
green shoots of Bibm aurmm, the embryo of ErioMtrpa .japonim, and in tliie'ieave„8,,..\ 
stalks, and buds of Aquilepia- vulgaris at the;' commencement of the, period' of .vegeta-, ' 
^ tion* The quantity present is not considered sufficient to act as a means of defense. 

■: Hydrocyaniv. acid in the Amygdaleae, A. J. VaK be Vek (Arch. Neertand Sd. 

' MmcL et Nat, $ (1899), pp. 888-896; abs. in Jour., Bop. Micros. Soe. [Aomdoi'i], 1899, 
Wo. 4, p. 40$). —The author states that the quantity of hydrocyanic acid in the 
branches of cberry'-laurel .decreases with increase of age. There is little evidence 
of the presence of this acid in 'the roots of this plant. In the youngest leaves thq 
acid occurs, only , isolated gronpaof cells almag the principal vqina, the proportion 

, reiiching in early summer as much as 2,4 per cent. Tie amount of the acid in the 
leaves may b© decidedly increased, by insolation. The author claims to have been 
to find any trace of hydrooy'anic acid in Ficia satim or in other, species of 
vulgaris, where it has been stated to exist. ^ 
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On the digestion of etarcli in plants, Lfxlebcbu Sablon {Cmnpi. Eemd. limL 
ScL Fans, M7 il89S), JVb. BS, pp, 968-970). 

The presence' and function of silica in plants, B. Swiecicki (Ealle, 1898, 
pp. 45; ahs. in Jour. Boy. Micros. Soc. [London], 1899, 2Jo. 3, p. 393). — The author 
claims that in the case of cereal crops the upper portion of an internode is always 
stronger than the lower in consequence of its conlaiiiing a larger, amount, of silica* 
The greatest strength was found in the first and' fifth internodes, and the upper 
part of the fifth interuode in particular contains mucli more than the average pro- 
portion of silica. 

Formation of sugar in beets, M. Goxxerman (Ztschr. Fer. Dent. ZueLeriMl., 1898, 
pp. 667-689; ahs. in Jour. Boy. Micros. Soc. [London], 1899, No. 3, p. SOI). — It is stated 
that the formation of sugar in theleav.es of the beet can take place only through 
the action of an eiizym. There are present in beet leaves two eiizyms, an invertaBe 
and a diastase, both of which are distinct from the corresponding enzyms of lmrley. 
By their action starch is transformed by hydrolysis into products wliicfi are then 
changed into saccharose partly in the leaves and more completely in the parenchyma 
of the root. 

The physiological importance of the furfuroids in the organism of the sugar 
beet, J.,Stoklasa (Ztschr. ZucJcerind. Bolimm, 3S,p. 391; Eeue Ztschr. Buhenz. Ind.,43 
(1899), No. 19, pp. 204-201). ' 

Anatomy and physiology of sugar-beet seed, A. Kestler and J. Stoklasa( Bith 
Assoc. Chim. Suer, et FisUll., 16 (1899), No. 10, pp. 972-980, figs. 2). 

Protein destruction and regeneration in plants, K. Priaxischnikow (Ber. Dent. 
Bot. Gesell., 17 (1899), No. 4, pp. 151-155 ). — A preliminary report of experiments with 
Fisum saiimu, Vida f aba, and Lnpiniis luteus to determine the process of destruction 
and regeneration of protein. Investigations by various authors on F. satim, V. 
faha, Fisum sativum, Fhasmlus midtiflorus, Z. luteus, and CucurMtapepo are quoted. 

The ecological relations of the vegetation on the sand dunes of Iiake Mich- 
igan, H. C. Cowles (Bot. Gaz., 27 (1899), Nos. 4, pp. B81-S0S;: S,,,pp.861-S91,fy8.;^ 

Influence of external agents on the anatomical struc'ture of maritime , plants, 

J. Schmidt (Bot. I'idsskr., 22 (1899), No. 2, pp. 145-168, Jigs. ?).— Experimental inves- 
tigations upon Lathyrus fnaritimus as influenced by saline solutions and light. 

Some observations on the effect of distilled water on the ‘roots of plants, 

K. ScHOULTZ (Compt. Bend. Soc. Imp. Nat., 28 (1897), pp. 217, 21S). 

Effect of Roentgen rays on plants, G. Tolomei (Bend. Accad. Zincei, Borne, 7. ser., 
5 (1898), No. t, pp. 31-39). 

Iiiciiens on plum trees, F. A. Waugh ( Vermont Sta. Ept. 1898, pp. 289-290, pl.l).— 
While engaged upon pollination experiments with plums the author noted the occur- 
renee of a number of species of lichens, especially on old trees. A quantity of material 
w.as collected and at least 12 species were determined. ■ As has already been shown 
b'y Waite, ^ the application of Bordeaux mixture is a specific for the remo.val of these 
UB8.ightIy if not injurious plants.. 

Influence' of light on the development of fungi, F. Graewitz ( Uebm^ dm MinfitiM 
des McMes mf der Entmiolcelung'ermger Filze. Leipsic, 1898, pp. 74; aLs. in Jour. Mop. 
Micros. Soc. [London], 1899, No. 4, p. 420 ). — From a series of experiments made 
chiefly on FUoboUis microsporits and Coprinus stereorarius, the author claims that the 
ripening of sporangia is not necessarily dependent on an entire absence of light 
although normally it takes place at night. On the other hand, the sporangia of Filo- 
bolus and the pileus of Coprinus are not differentiated in perpetual darkness. The 
rapidity of the development of the receptacle increases with the intensity of the 
light. . 

A statistioal enumeration, of Australian fungi, D. McAlfestB (MpL dmstmh^dn 
Asme. Adi\ ScU, 7 (1898), pp. 4S2-4SS ). — ^Notes are^^^glyen on a. number ^ of 'species -of 
' fungi and tlieir distribution in Ausiialia, tables given ^bowing th6 pr«>portlon 
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of S] 3 ecie 8 in tlie different colonies and comparisons made witli. tiie known species 
occurring in Great Britain. At the end of 1897 there were known to occur in 
Australia 12 groups of fungi containing 2,480 species. Of these about 31 per cent 
are common to Great Britain. 

The biology of parasitic fungi, 3VL Noudhausex (Jalirl). Whs. Mok [Prinz/s/jrluG? 
^3 {lS98)ypp,l-d6; ahs. in Jour. Hotf. ALieros. Soe. ILotulorQ, 1899, ]<fo, 3, pp.olO, Sll ). — 
.Bofryiis elnerea ordinarily a saprophyte may become parasitic, forcing entrance into 
the tissues of the host plant. Culture experiments seem to indicate that the fungus 
secretes two substances, one of which is polsouous to protoplasm and the other 
destroys the ceiiulose of the ceil wall. These substances are probably enzyms. By 
this means the fungus is able to attack almost any plant in nearly any part. Some- 
what similar results were secured with Mucor stolonifer and Fenmllkmi glmiGuni, 
although in general the last species does not appear to secrete a poisonous enzym. 

On the biology of wood-frequenting fungi, F. Ozapeic (Ber, FeiU.Bot. G-esell.^17 
ilS99),N<},5,pp,X66-170), 

The modification of characters in the ITredineae, P. Maghijs (Ber. Dent BoL 
GeselL, 17 (1899), xVo. S.jjp. 178-184, pL 7). 

Spore formation in Dematium pnllulans, F. Weeemi'NSIvY {Centhl. BaM, u. Par,, 
9. AM., S '(1899), No. 9, pp. ^97-303, figs, 9 ). — The author figures and describes the 
method of spore formation i n this fungus. 

The decomposition of glucosids by fungi, K. Puribwitsoh (Ber, Dent Boi. 
Geselt., 16 (lS98),2yp* 868-^77; aM. in Jour. Boy, Micros, Soc, [London'], 1899, Xo. 3,p, 
The mycelium of Aspergillm nigcr, A, glauciis, and PemcilUum glammi is said 
to ha¥e the power of decomposing glucosids in the same way that emulsin acts 
upon them. The spores have the same power w’^hen germinating. . The substances 
resulting from the decomposition are glucose and some benzol derivatives. The 
glucose is taken' up by the mjcelium, while the other may be absorbed or remain in 
SolutiOTl. 

■■ A contribution to the knowledge of endotropio mycorrhiza, J. Beexatzk y 
{Tormess. Fils, Budapest, 1899, pp, AS, pU, 3), 

Biological species and races, E. Rostrup (Bot. Tidssh’r., 30 {189S),'i}p. llO-liS; 
uM, in'Jaiir. Boy, Micros. Soe, [Lomloii], 1899, Xo. 3, p. SOI). — The autlior distinguishes' 
between these l.wo terms as applied-to fungi. In the case of biological races the eapac- 
:ity for one form 'to pass over into another has been only partially lost, i^rhile, ii"i bio- 
logical species 'it' .has entirely disappeared. Biological., races are .said., to',o.ccur in 
■ Zophodermimn pinmtri, and biological species in ■ the , genera Coleospo'riuin "Und 
Melampsora. 'In Pmcinia graminis there are a - number of biological races, each, 'of 
. which' is limited to a definite host plant, w^hile biological species also occur ,iii the 
/Siime .genus. 

Three ; edible species of ' Coprinus, G. F. Atkin sox (Xeto .Tori' Cornell Sta. 
But. 168, pp, 491-016, figs, L5),‘-J[n- cojxiinusMon of his. studies and illustrations of 
,'iBii8hroo,ms,dh6 author describes .3 edible.' species of C.oprimts, namely,, the shaggy' 
mane (Coprimts coniatus), ink cap (O.atrammtarins), and the glistening Coprinus {G, 

/mimwas), ■ ' ■ ' . ■ 

METEOEOLO0Y. 


, laiglitoing and tEe electricity of the all’, A* Or, MgAbib, 'and"' A. ' J. 
Hknrt (lb 8. Dept^ Weather Bureau Bill 74., pis. 4^ Jigs, 

This balletiii coiitain'B''two- pat‘,fcs.,,, ' 


' ^'^Part I deals w'ith the electrification .'of ■the atmosphere and the best method of 
■ ■ protecting life and ■ property from lightning stroke, being in large part a revision of 
' Bulletin 15, Protection from Lightning [E. S. E.,8, p.S4]. Part II g.ivee ■statistics, " 
i ' of actual losses of life and property, including'' live stock in the fields, sustained' in 
' Hxe United States during 1898.','"' ' " ■'" ■ 

“Thesuj a of, the paper is to, ''furnish :iuformatio.u of practical value to all persons, 

- ■ ivho may have occasion to seek protection,. from lightning.’^ 
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Tlie statistics collected show that during the „0 years, 1890-1898, 
2,496 deaths due to lightning occuiTed in the United States: — or about 
5 pci* ifiilllon of tlie population. During 1898, 1,866 hiiildings were 
struck and damaged, the total estimated loss being $1,441,880. The 
number of fires due to lightning during 1890-1897 was 7,558, the esti- 
mated loss from this cause being $17,672,772. The recorded loss of 
live stock by lightning stroke in 1898 was, cattle 964, horses 306, mules 
30,' pigs 116, and sheep 436, valued at $48,257. 

The order of frequency of lightning stroke on the various soils in 
percentages, deduced from 380 reports, is as follows : Loam, 26 per cent; 
sand, 24 per cent; clay, 19 per cent; prairie, 19 j)er cent; scattering, 
12 per cent.” 

Meteorology, L. G. Oaepentee {Colorado 8ta. Ii])t 1898 ^ 174- 

176 ), — A brief account is given of the work of the station in this depart- 
ment, especially of observations on rainfall, sunshine, and soil moisture. 
^^To determine our rainfall normal at this xilace, we now have 20 years’ 
' observations for most months. The normal thus obtained for the whole 
year is 13.26 in.” Ten years’ sunshine records have been secured but 
have not been measured and reduced. 

Meteorological record ( Minnesota Sta, Mpt. 1S9S^ pp,B61-56S ). — Tables of normal 
monthly and annual temperatures and precipitation for some 35 stations in Minne- 
sota haTiiig records for 5 or more years, with annual and monthly temperatures and 
precipitation at 69 statioBS during 1897. 

Report of the division of meteorology, V, E. Mmsrcv ( Kentuehy .Sta.:MpL 
XAAF“ArL). — ^A tahiilar suiiimary of meteorological observations during 1897 on tem- 
perature, pressure, precipitation, sunshine and cloudiness, wiufl, thunderstorms, snow, 
hail, and fogs. The mean temperature for the year was 55.7^ F. , the highest 96^, 
September 14, and the lowest — 6, January 25. The total rainfall was 49.19 in. 

Explosions to prevent hailstorms, E. Ottavi (Ghron, Agr, Canton Faitdj l:2 {iS99)j 
Ah. 14j pp, S3X-S34 ). — ^Eefers to what purport to be successful experiments in Styria. 

On the blue color of the sky, J. M. Perixter {Wiener Akad. Ans^f 1899 ^p, 193; 
ahs, in Maturw, Mundscliaiij 14 {1899')^ Ab. 30^ pp. 383 ^ 384), 
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Study of evaporation, J. E. Payne {Colorado Sta, Rpt 1898 ^ pp, 
M2-215 ). — Observatious on the rate of evaporation from wnxter surfaces 
and from different types of soil are reported. 

. ' [In the first case] two galvanized iron cans 18 in. in diameter and 52 in, deep 
were set close together in the ground so that the tops of the ciuis were on a level 
with the surface. These were filled with water. During July the evaimratlon was 
11.38 in. Both were exposed equally to the action of the sun and wind during this 
time. August 1 one was screened from the direct rays of the sun and the other was 
left uncovered. From August 1 until September 24 the one in the shade lost 14.75 
::lp>^';whfie'ihe one i:ndhe iincovered: can lost 18.43 !, - •-! r,- ' 

cap/whioh was un covered:: was leffe'Untii...|lctober:'3, when ft was found that 

from Ore 4 different kinds 
:Of se£l of a malafcto color, containing a 
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smali amount of clay, considerable sand, anci enoiigii lime to cement 
so that it is quite bard wlieii in its natural condition j (2) a very line 
black soil from a billtop; (3) a ricli clay soil of dark color, and (4) a 
fine iigiit-colored soil, coiinoouly.. called gopher clay. Cans 18 in. la 
cliaiiieter and 52 in, deep were filled with these soils, a layer of subsoil 
being placed at tlie bottom of each can. The cans were placed in a 
treiicli so that their tops were on a level with the surface of the ground. 
Water was added froin time to time through a piece of gas pipe wliich 
extended. 2 ft, below the surface, the'total aoiouiit added being equal 
to 3 in. of rainfall for each can.' The soils were kept bare and iinciilti- 
vated. At the end of 85 days the 'loss in" weight.' was determined.. 
This was found to be for soil No. 1, 1,038 tons per acre; for soil -No. 2, 
527 tons per acre; soil 'No. 3,. 435 tons per acre, and .soil. No. 4, 600 tons' 
per acre'. , ^ 

^^■Foiir 'otner cans just like 'the ones described were biled with subsoil and soil of 
type Ho., t. ' In two of these millet was planted, ' while two of them were left hare. 
After 85 days it' wa.s found that the ave'rage los-s from the bare soils was 005 tons per' 
acre, 'While the, average loss of the two- upon 'which millet was growing was 1,056 
to'ns per acre. The, millet grew to' bo .only 4 to 6 in. high, be fore "it farmed heads. 
Three inches of, water besides the rainfall was added to each of these cans also.” 

'Other observation's on evaporation ffo'm -the soil were., made, in eon- 
„ ii6Cti(>.i'i .with.',a- study of the iniiuence'of a wind*break. 'The wind.-,br'eafc'" 
Was a sod wail and close board fence 4 .ft. high, ruiiiiiiig east .and '.west,'' 
'Tmmnty 'galvaiiized-iroii buckets, ITi in. in diameter, were 'filled , to, the 
same level with soil No. 1 and .sunk iri the ground, at distances of from', 
1 to 10 ft. from 'the wind-break, so/that ■ their tops were on a le'vel with 
■the.'.Burface. Ten of the buckets w.ere in buffalo grass 'sod and' '1# in. a 
..millet field, ... Water w.as added 'to-each bucket 'oecaBionally'' by me 
■:gl.asB':tubes,Teachiiig nearly ' to the bottoinf' Daring 62 days, begiiiiiiiig 
Septeni'ber 13, the 'average. 'loss of ' wat6r''''''per::acre., 
:'fipm:::,the^:soil.Tn the' buckets was 7.05, 'tons.V ',^As in' the preVibUB';.':e:xp'eri-' 
ments ..the, soil was'"unc.ultivated, and bore 'no vegetation, '■ '■.v''. ',.4'':;';'',^ 

The i.nfiuenee of the^wdiid-break is. s.hown 'In the. 'foll'O'wing, table':' . 


Evapomtian durmg 'BB Julif:14 to Seplmnh'^r 44 j from hmkets. of Boil 'at (liferent 
// disiancm from a wmd-brmh ' 



y . 

Water evaporated 
pe»r acre tiariag 
6*2 days. 

Forth of 
wall ill 
sod. 

Soiitb o,f • 
wall ill 
xiiiliot. 

Uiicheta 1 rod from wall . . ' .... ..... . 

Bimketa B rods from wall ...' '.j 

X^mu* 
877 1 
633 ! 
760 
703 1 

Xom. 

647 

686 

738 

[ 704 

' 761 

Backets 5 rods fi*omwali 

Buckets 7 rods from wall 

nn«.k«ts R rmis from waif 

Backets li) roti.s from wall ...... 

712 ! 

i '"' " ' ! 
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Electrical iastruments for determining the moisture, tempera- 
ture, and soluble salt content of soils, L. J. Beiogs ( U. 8. Dejit. 
Agr., Division of Soils BuLl5,^j).35,figs. l2), — These methods have 
been described as they have been developed (E. S. E., 9, p. 535; 10, p. 30). 

is tlie object of this bulletin to describe tlie mstrmnents and metliods at 
present employed by this Division in investigating tbe moisture and temperature of 
soils in the field, ^ ogetber with a convenient field apparatus for investigating the 
soluble salt content of soils. Several important modifications in the instruments 
anti methods, as,„previonsly described in other bulletins of the Division, have been 
made. A special iustninient is now used for each of the three classes of determina- 
tions, instead of a single instrument as heretofore. This change greatly simplifies 
the instruments, makes them easier to oi^erate, materially lessens their cost, and in 
the case of the moisture and temperature instruments permits the use of direct 
reading scales, thus avoiding, except in cases where more than ordinary accuracy is 
desired, the necessity of any reduction of the resnlts obtained.” 

Moisture determinations, J. H. Sheppebd aiicl A» Eyce 

{Forth Dakota 8ta, But 38, 396-402, 405, 406, 4.09-ill, fig. 1, 

(Igms. 2 ). — In connection with tlie comparative tests of metliods of cul- 
ture of wheat, noted elsewhere (see p. 338), determinations of the mois- 
ture content and temperature of the soil at different depths were' made 
and observations on the temperature and humiditj of the air and on 
evaporation were recorded. 


Three complete determinations of the niojsture content of each plat were made 
during .the season. The first set of samples was taken May 3' to 12, a short time 
after: 80 w,:ing and before much of the grain was; up. A second set of samples was 
taken July 5 to 9, when the wheat was heading, and the third set was taken Augus'fe 
10 to 15, just after harvest. Part of the firstset of samples, including .all of the fall- 
plowed plats e'xcept three, were taken-with a soil ' tube ni.ad© after the .pattern of ■■ 
the tuba used, by Prof. F. H. King, of the Wisconsin Experiment Station. ThO' 
remaining samples of the first and second sets were taken with a common wood auger. 

^‘Samples were taken with the auger and with the tube Ixom the same plat and 
the percentage of moisture was compared. The. anger sami>les showed the higher 
percentage of moisture. The auger method of sa:mpling is preferable with our soil 
when it is moist and sticky. 

^^Each sample taken is a triplicate or is a composite from 3 holes made in the same 
pJat. An inch and a q_uarter auger vras used for the first foot and an inch auger ibr 
the second and third feet. The samples thus obtained were found to be more nearly 
equal in bulk and weight than when the larger auger was used for each foot. 

‘^Favorable weather prevailed during the taking of each set of samples. Check 
samples taken on the last day of sampling from the first plat samples showed very 
little change in moisture content. The greatest change or loss occurred hetw.een 
July 5 and 9, the time the second set of samples was taken. This .was at a time 
whe.ii the grain was using* a large quantity of water and a check sample showed a 
decrease of moisture as follows during the 4 daysMnterval: 

, Per ccut. ■ 

First. foot ' l.Bl " 

Second foot..-.- - 

Third foot Ko change. 

The soil samples were dried in a large vertical oven over a free gasolin Aame* 
The temperature was maintained at about IICF 0. The drying w^s continued for 
from 20 to 24 hours, or until the weights were practically constant. It was found 
that after a sample was thoroughly dry continued heating caused a gradual slight 
Increase in weight. All percentages of moisture are calculated on the dry weights 
ofthesoiU^ '■ ■ 


9068— No. 
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Observations on evaporation were made with a iiioclified. Piche 
evaporometer® 

Tlie essential features of tlie instrument are a graduated glass tube wliicli is 
tilled witli water and allowed to rest upon a base covered with filter paper into 
which the water feeds and from which the evaporation tahes place. By a compari- 
son of the results given by this evaporometer with those obtained from a freely 
exposed water surface it was found that the evaporation recorded by the evapo- 
rometer exceeded that from the free water surface in the ratio of 1.2 :1J’ 

111 a special study of the moisture and temperature of the soil under 
the Campbell and ordinary methods of culture of wheat, daily observa- 
tions from Blay 13 to the end of August were made on fall-plowed plats 
at depths of 3 to f> and 21 to 24 in., with the electrical apparatus 
devised by the Division of Soils of this Department. 

'^The results seem to be slightly in favor of the Campbell treatment. Under this 
treatment the 3 to 6 in. depth has maintained more water than the ordinary treat- 
ment through the whole season. The drought seems to have been about 2 weeks 
later in reducing the moisture at 21 to 24 in. under the Campbell treatment than 
under the ordinary. . . . 

The average moisture content for the whole season shows a difference in favor of 
the Camphell treatment of 1.84 per cent in the first 6 in. and. 0.43 per cent at the 21 to 
24 in. depth. ... 

The temperature at the 3 to 6 in. depth was highest through the whole season 
in the Campbell plat, the greatest difference, 13°, occurring May 17. The greatest 
and most rapid changes of temperature also occur in the Campbell ground. 

‘At the 21 to 24 in. depth . . . the temperature of the 2 plats seldom varies more 
than 2 or 3°, but the general average for the w^hole season is in favor of the ordinary 
treatment. At this depth the soil given ordinary treatment shows greater and 
slightly more rapid changes of temperature than the Campbell ground. The loose 
earth of the cultivated plat is subject to great and rapid changes of temperature, 
but it seems to act as a blanket to keep the heat more uniform in the firmer soil 
below. .. . . 

The mean of the daily temperature for the whole season shows a difference of 
7-84° in favor of the Campbell ground at the 3 to 6 in^ deptb, while at the 21 to 24 in. 

' depth, the difference is 1.53° in favor of th© ordinary treatment. . ' . ' 

‘^The cultivated ground gets warmer- near the surface during the day but cools off 
more rapidly during th© night than does the ground receiving Ordinary treatmenfj 
while .the latter allows more heat to'- penetrate deep into the soil than does the 
' , former.'^^ 

. On' mjimoiis effect of sea water on. soils, A. J. SwavinGt 
■ ' {Lmniw, Vers. Siat.^ 51 {1899)^ Mo. d, 463--471 ). — This is an acco.EBt 

■ . - of examiiiatloiis of Holland soils wMcli had been overflowed by the-, sea.. 
It was found that the soils to a depth, of 25 cm. contained from 0,.5,'to„ 
.6.2. 'parts ,of cMori'n per thoasand. In the course of a year the amo-iiiits 
"■were greatly rediiced. , The inj'ury to crops' on the flooded 'land was 
apparently partly due to .washing of the soil , and the deposition of 
mud, forming a crust which' retarded the .washing out of the .'chlorin 
and in soin,e cases prevented the geriniuation 'of . seeds. " 

Salt-water flood of " Woveiiiber, 2'9-,, 1897,, T, S."";DvMom"D and B.,, 
Houston {Jour. Mssex Tech. Lah.^ ml. 175-155).— Analyses of 

; ^Boils from the coast of Essex flooded by sea w,ater during different 
! of tame (6 hours to 3 days) showed the , presence of about 0.2 
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per cent of salt (I^aCI) in the surface soil as against 0.01 per cent in 
iinflooclecl soil, an amount considered iiisufficieiit to aecoiiiit for tlie 
iojurj to the crops, since lias been found that in soil containing as 
miicti as 1.6 to 2 per cent of salt, i. e., 20 tons per acre diftiised throiigli 
the first 6 in., barley and annual grasses are able to grow, while the 
latter will produce a full crop in land containing 1 per cent and that 
clover will tioiirish in laud containing 0,5 per cent of salt2^^ The injury 
is believed to be due to the action of the salt on the mechanical condi- 
tion of the soil. 

The removal of the salt from the soil by means of washing and by 
the growth of crops is discussed, the results of some experiments in 
these lines being briefly referred to. 

The soils of Dorset, D. A. Gilchrist, G. M. Litxmoore, and A. M, 
Eyley {Jour. Heading College.^ 1899^ Sup. FJJfrpjn Tiiisis a pre- 
liminary report issued under the terms of an agTeeineut with theTech- 

nieal Instruction Committee of the Dorset County Council, by which 

the agricultural department of Reading College has undertaken to 
analyze 20 samples of soil annually during the 5 years commencing 
January 1, 1898, making in all 100 samples of soil. Preliminary reports 
will be published aiiniiaiiy, and a full report will be issued at -the end 
of the 5 years.^^ 

Analyses of 22 samples of soil from Dorset, besides 2 from Oxoii and 
1 each from Hampshire and Berkshire, are reported, 

^ ^ The districts from which the samples of soil are taken are carefnily selected so that 
the various geological formations in Dorset may he well represented, and also that 
each may he, as far as possible, typical of a considerable area of land. 

“The principal objects of the work are (1) to place in the hands of Dorset agricul- 
turists information as to the composition of the soils of the county, and (2) to make 
suggestions for the manuring of the principal farm crops on the different classes of 
soils. The samples of soil are collected by the agricultural lecturers, who note the 
geological and agricultural characteristics of the soils and subsoils, as well as their 
suitability for different crops.-” 

The samples were taken in boxes which preserved the soils in their 
natural condition to a depth of IS in. The soil and subsoil were sep- 
arately subjected to mechanical and chemical analysis by the usual 
methods. The phosphoric acid and potash soluble in citric acid by the 
Dyer method were also determined. There is no simple relation yet 
■■apparent between' the richness or poverty of a soil in potash or in phos- 
phates, total or soluble, and the geological formation on which it 

■ Lime in state of carbonate is distinguished from that in other combi-" ' 
nations. ■ . ' ■ • ■ 

The' results are discussed with reference to “the manuring of the 
principal farm "crops on the different classes of 

,■', ; Potable^ water, C. W. MoCitedy and -T., Sipra (Idaho But 0-^6}.—" 

The importance: of a pure water supply is briery discussed, directions are giren for 
taking:, samples of water fror analysis,: .and analyses,:Of,:l:,sainple. of .artesian water 

, fProcan8t.,CivE.:Eng.,.,W , 
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(witli refeience to sanitary condition and mineral constituents) and 20 samples of 
well water (witli reference to sanitary condition) are reported, witli notes on inter- 
pretation of tlie results of analysis. 

Tlie industrial sterilization of potable water by means of ozone (Bgi\ SoL 
IPmis'], 4. ser.f 13 {1S99), ffb. 14, j)j). 4S2-4S5),—k. review of work on this subject. 
Drinking water — city, town,' and ■ rural supplies, A. W, Blair (ffor/li. Carolina 
Sia. Bnl. 101^ 307-338, fig, i).— This ‘bnllctin rei)ort8 analyses witli reference to 

sanitary eoiiditions of 88 sam|)les of drinking ivater and discusses in a popular man- 
ner tlie purity and solvent properties of water; sources of drinking water; the con- 
struction and care of wells ; the relation of drinking wmter to disease, and the value 
of chemical analysis in determining the sanitary condition of water. Directions for 
sampling drinking water are added. . 

Drinking water, J. L. Hills, B. *0. AVhite, and C. H, Jones ( Tcrmo at Sta, 

1898, 178). — Analyses, with reference to purity, of 56 samples classihed as 

follows: Springs, 20; wells, 27; reservoirs, 5, and x>ond ice, 4. ^^The analyses show 
that 25 per cent of the spiring water, 30 per cent of the well water, 40 per cent of the 
reservoir water, and all of the ices were either impure and unfit to use or else were 
of doubtful purity. There have been 231 samples of water analyzed at this station 
during the past 5 years. The j>roportions of <xue8tional)le samples in the various 
groiixis have been found to be, spring, 22 x>er cent; well, 50 per cent; pond, etc., 41 
per cent. ■ , It is' but fair to say, however, that in several cases there was reason to 
■ believe that the sample was made impure by the- use of a dirty jug, bottle, or can.^' 

. Essential soil constituents, T. S. -Btmonb (Jour. Essex Tech. Lab., ml.: $, pp. 
11-15, dgm. 1). — A table and diagram show the total and available amounts of lime, 
magnesia, xmtash, phosphoric acid, snlphuric acid, and Bitrogen in average Essex 
soils, and the amounts absorbed by crops, lost in drainage, and applied in fertilizers 
and manure. ' 

Soils of Mississippi— texture and water conditions, W. L. Hutchinson {Mis- 
sissippi Sta. 'Bui. 5S, pj). 14). — A popular general discussion of this subject. 

Analysis of soils, C. F. Juritz (RpL Senior Analyst Cape of Good Mope, 189S, pp. 
B6-50, chart 1 ). — Kesiilts of examinations of some 50 samples of soil are reported and 
the available plant food in grain soils of .3 different divisions of the' province is 
'shown ill a colored chart. The results of studies of, hillock and level soil here 
re]>orte-d'have'beeii x>reviou.sly noted (E, S. R., 10,' p. 827). 

'The presence of zinc in the soil and the products of the soil, horn, different' 
parts of the p-rovinoe of Liege. Joiteissen and Frost (Bui. Assoc. Beige Glim., 16 
A189$), Mo. 6, pp. '$73-1378 ). — Kotable quantities of zinc were found in both- the soil 
and vegetation, even at a distance of ,22- kilometers .from zinc works. The methods 
' employed for the separation and determination of zinc arc given. — h. snyder. 


FEETILIZEBS. 

- 'ThLe availability of organic nitrogen in fertilizers as measured 
by idle alkaMne-periaanganate method, Jootjs {Fmw. 0 'wt Sta. 
'MpL 160--171).—Sm% mo-dificatioiis of the permanganate 

metho-dwere tested ' on- ISmitrogenous materials; , The 'results of these 
preliminary trials with the various aeid, alkaline,; and neutral permaii-. 
ganates inilicated that ■ comparisons of the nitrogen' availabilities , of 
different substances would' probably, be' more reliable- if eciuivalent 
amounts of nitrogen were' used than if a 'gram of substaneej, -be it rich 
pr poor ill this, element^ was taken.^ The experiments on this xxoiiit, 
,ti^g acid and alkaline-pernianganate solutions^ gave results more 
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comparable witli eacli otlier tban those obtained by using 1. gm. of 
material for eaeh determination. 

consideratjon of the results obtained^ rapidity and ease of liaii- 
dliiig^ led to the selection of the alkaline- permanganate method (using 
16 gin. potassiiiiji pernianganate and 150 gm, sodium hydrate to'a liter) 
for further work on a nitrogen equlyaleiit basis of about 4.5(1 per cent 
(0.045 gm.)f' 

The results obtained were as follows : 

ti.i'ailaMUiles us shown hy the (ilkaVine-permangamie method. 




Total 

nitrogen. 

Using 1 gin. of sab- 
stanee. 

Using 0.045 gm. nitrogen,. 


Materials. 



Xitrogen ! 
available.' 

A-^raila- 
blUty of 
nitrogon. 

Sub- 
stance 
used. ; 

Xitrogeii ' 

Availa- 
bility of 
nitrogen. 

1 

G ronn d tone 

Fer ce7it. 
S. 33 

Fer cent. 
.2.42 

Per cent, 
72.6 

Gw$, 

1.333 

Fer cent. 
4.44 

Per cent. 
2. 94 

Fer cent. 
66.2 

a 

Driwl fisli. 

6. 03 

3. 15 

45,5 

.666 

4.62 

3. 16 

68. 5 

3 

Tankage 

5.18 

2.31 

44.6 

. 900 

4. 66 

2. 61 

56. 0 

4 

Cotton- seed m«5d 

6.90 

1.81 

26.4 

.666 

4. GO 

2. 13 

46.8 

5 

Dried blood 

13. 71 

3. 05 

28. 8 

. 333 

4.57 

3. 12 

68. 3 

6 

Castor poTSsaee- 

5.70 1 

2. 52 

44.2 

. 800 

4. 56 

2. 73 

60., 0 

7 ! 

Leather 

7.51 i 

1. 16 

15.6 

. 600 

4.50 

■ 1.47 

82.7 

8 1 

Hoof meal — . - 

13.65 i 

4. 55 

33.3 

.333 

4. 55 

3. 11 

68.3 

9 1 

Horn meal 

14. 5o : 

4.49 

30. 9 

.310 

4.50 

2. 67 

59.4 

10 1 

Horn sliiivings 

14. 39 i 

4.65 i 

32.3 

; .310 i 

4.46 

2. 88 

64.6 

11 i 

Leather refuse' — 

7. 20 i 

! ■ 1.43 ; 

19. 5 

i .. 810 i 

4.45 

1.33 

30.0 

12 ! 

Pluladelpliia tankage : 

7.07 

i 1.23 i 

i 17.4 

.620 ! 

4. 38 

1.30 

29.7 

13 i 

Felt refuse 

4.55 
4. 94 

2.24 

49.2 

1.000 

4. 55 

2.31 

50.8 

14 ! 

Wool waste. 

i. 71 ' 

34.5 

.901) 

i 4.45 

L82 

41.0 

15 

Casein ... 

12. 36 

3.30 ^ 

26.. 7 

.360 

i 4.45 

2,59 

58.2 

10 

Flax meal... .............. 

6.41 

2.17 

33. 8 

. 700 ' 

1 , 4.49 

2.03 : 

45.2 

17 ■ 

Gluten m'eal — .......... 

6.55 

1.76 

26.5 

i ' . 680 

1 , 4.52 

■ ,2. 09 

,,46.'0 

18' 

Mack 

' 1. 57 

.52 

33.0 

j 2.800 

i 4.40 

i 

■M 

'■ 21.3 


would from tlie table that 1 gm. of liigUy organic* materials is too large 

an amount to sab|eet to the disintegrating eilect of a solution coiitaluiiig 1.6'gm. -of 
potassium ];)ermanganate and 15 gm. of sodium hydrate under the specified condi- 
tions [digesting lielow boiling 1 hour and distilling 1 hour]. Its use gives low 
and obviously unsatisfactory figures. Thus the nitrogen of cotton-seed meal and of 
dried blood j .whicl is known to be readily available in the soil, rants lower in appar- 
ent availability than that of wmol waste and muckj which is actually relatively 
inert. "' Indeed it does not rise fiir above that of the leather products. l?heii^, how- 
ever, ©final quantities of nitrogen rather than of the crude material are treated, a 
different 'and imora rational story is told. 

Grouping the crude stock according as'it falls one side or the otlier of 50 per cent 
availability when thus tested, the following showing is made : 

' Above 50 , — Dry ground fish, dried blood, hoof meal, ground bone, liom shavings, 
castor poiiiac©, hicrn meal, casein, tankage, felt refuse (08.5 to 50.8). 

^kBeUw Si) tmi above 40, — Cotton-seed meal, gluten meal, flax meal, 'wool waste (46. S 
■to 41.0). . 

■ ■ Jicloti? Rw leather, leather refuse, Philadelphia tankage, ii'iuck (62, 7 to,2U). 
*^The only questionable stock in the first group is the felt refuse. 

^^All the materials in the third group are well known to l>© of inferior avail- 
ability. 'V -I',,, 

^*The secon d §:ro!ip is an anomalous one. The nitrogen of eottou-seed and linseed ' 
meals is, as a matter of fact, readily available in the soil, yet 8 samples of cotton- 
seed meal tested on the 4.50 per cent nitrogen bf^is show low availabilities ranging 
i' flpom 46 to 49 pee cent. , ■ , ' „ ^ . 
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It seems tliat these low figures are caused by the relatively large amoimts 

of noiinitrogenoiis orgaiiie matter which these goods contain. This theory is borne 
out by the similarity of the results obtained with other vegetable amrtioniates (flax 
and gluten meals), although castor pomace is an exception. It is also confirmed by 
the lowered results obtained on dried blood, dry ground fish, etc., when nonnitrog- 
enous organic matter (filter paper, starch, etc.) vrere digested with them in the 
pemiangaiiate solutions. ... 

^^Tlie shortcoming of the i)ermanganate method does not seriously impair its 
usefulness, inasmuch as pepsin-digestion methods accord to materials like nnacidified 
cotton-seed meal their just dues. Doubtful samples should not he condemned on 
the testimony of a single method. Any fertilizer containing nitrogen with low 
availability by permanganate, but ranking relatively high hy pepsin, may be passed 
■with a fair degree of safety.” 

Tke alkaliae-permanganate metliod and tlie pepsia-digestion metbod 
were compared on 118 brands of commercial fertilizers and on tbe 
average goods of each of 18 manufacturers selling fertilizers in Yermont. 
Of tbe 118 samples 11 showed an availability below 50 per cent and 
1 below 40 per cent. Of the 18 average samples 2 seemed to be open 
to question as regards the quality of the nitrogenous matter. 

In conclusion it is stated that — 

The alkaliiie-periiiaiiganatc method (16 gm. potassium permanganate, 150 gm. 
sodium hydrate to 1,000 cc. 5 100 cc. used in 600 cc. fiask; digestion for an hour 
below boiling, followed by an hour’s distillation) has shown broad distinctions 
between materials of animal origin of high and low" nitrogen availability, provided 
amounts of substance equivalent to 0.045 gm. of nitrogen are used. 

^^It is simpler and far more rapid than the pepsin-digestion method, and should 
prove particularly useful in eliminating quickly from a long list of fertilizers a large 
share of goods which would surely show high availabilities by the longer and more 
tedious processes. Its failure to show a sufiicient availability with unacidified 
vegetable ammoniates may be overcome by the use of the pepsin method in doubtful 
cases. 

“ Materials falling below 50 per cent nitrogen availability by this method are 
open to suspicion; those falling below 40 per cent are surely of little value for the 
production of crops. All such, however, should be likewise tested with pepsin, and, 
if opportunity admits, ■ may be subjected to vegetation tests. 

^'^The alkali ne-pernianganate method should he considered an aid to vegetation 
teetB rather than a substitute for them.” 

■ • Tlie use. of axamoniaGal fertilizers on calcareous ' soils, E. Gds- 
TINIANI (J-M. Agron,^ 2o (1R9.9), Wo, 325-S3 S),—TMb is tlie first 
'of a propo'sed series' of ' articles on tHs 'subject, and' deals vitb experi- 

. inents made with sand. . Tbe experiments were made in 250 cc. bottles 
'co'Btainiag 2DI} .gm. , of 'sand mixed with varying amounts of calcium 

■ carbonate.. For purposes of ■ comparison one bottle contained pure sand ; 
aiiotbery,.'piire calcium carbonate, '.A bnow,n quantity of ammonium 
''sulp.bate solution was added’ and. tbe amount of ammonia wbicb' 
escaped was determi,ned ' by drawing a current of air tlirougb tbe soil 
and passing it through acid. In one series of experiments moist air 
was . used;, in nno'tber, dry ak.’ Experiments of tbe same cbaracter^ 
.u^ing only moist air^ were .made -with Thomas slag as a substitute for 
tbeealciuHi carbonate. 'In tbe first 'case the bottles were ■ allowed to 
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stand, closed and at rest for 48 hours; a current of moist air drawn 
tlirougii tiiein during 48 hours removed about J of the ammoniacal 
nitrogen added. The amount of calcium carbonate present was 
practically without effect on the amount of ammoBi,a removed, , With 
dry air, however, nearly the whole of the nitrogen was' given off. 
With Thomas slag the evolution of ammonia was more rapid. In the 
case of the sand eontaining 3 per cent of slag, nearly all of the nitrogen 
was removed in 20 hours, 

Tlie preservation of manure, M. Maeecker (Lmidm. JfclimcJir, Sachsen^ 189% No, 
1; Neue Ztschr, MiBens, Ind,, 42 (1S99), No. 15, pp. 161-163), 

The work of bacteria in barnyard manure, A. SrcTZEE (Die Arhdt der Maktermi 
im Stalldungei*, BerJm: Paul Parey, 1899, pp,2S). 

Pertilizers—a guide for instruction in agricultural schools, H. Balbter (Diin- 
gerteJire, ein Leitfaden fiir den Unterrickt in der Diingerhlire mi landwirisckaftlielmi 
Lehremtaltmi, Stuttgart: JBugeu Ulmer, 1899, 2)p. 82). 

A review of the present knowledge of sodium nitrate, together with the 
origin, production, and destruction of nitrates in the soil, J. A. Myers (Jour. 
Jmer. Chem. Soe., 21 (1899), No. 5, pp. 455-468).— T\n& is an extended r^siimd of the 
subject, treating especially of the agricultural features. 

Wiborgh phosphate, L. F. Kilson (Landw. Vers. Stat., 51 (1899), No. 6, pp. 401- 
420). — This article has already been noted from another source (E. S. R., 10, p.32). 

The phosphates of Card, J. Pellissier (Jour. Agr. Prat., 1899, II, No. 40, pp. 496- 
499). — A description of the deposits and of the nature of th© phosphates. 

Arsenic in superphosphates, E. Haselhofp (Landia. Wchnbl. SchleswigSolstdn, 
49(1899),No.S4,pp.6S7-eS9). 

Influence on plants of potassium perchlorate in nitrates, A. Pagkoul (Belg. 
M0rt.etAgT.,ll(m9,),No.l6,pp.249,25O): 

Fertilizers and fertility, L. A. Clinton (Amer. Bard., 20 (1899), No. 249, p. 670 '}. — 
A discussion and attempt at explanation of the results obtained in certain fertilizer 
tests on field crops in which the fertilized plats gave decreased yields as compared 
with control plats which received no fertilizers. 

FiELB omm. 

Crop report for 1898, J. H. Shepfeed and A. M, Ten Eyck 
{North Dakota Sta. Bui. 39^ pp, 413-458^ Jigs, S ), — The work here 
reported eousists of. variety tests and a study of the thickness and 
depth of planting of grain, forage, and root crops; a test of changing 
seed wheat; and a series of experiments in crop rotation. Work along 
this line has been previously reported (B. S. E., S, p, 214). Eo results 
have been published for 1890 and 1897. This report deals mainly with 
crops grown in 1898. The results are given in tables and discussed. 

'Among 39 varieties of wheat tested this season, Select Haynes' Blue 
Stem and Select Ey sting Fife, both originated from' selected plants, 
stood highest in grade and yield. For. a series of 5 years Bolton Bine 
Stem gave the largest average' yield, and for a series of 7 years Ekperi- 
ment Station Fife 06 stood first in' yield and grade. 

Experiments in changing' seed indicated: that: the practice is beneficial 
only when a better variety or' a better strain of " the 'same variety are 
obtained. '■ 
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SowiBg wheat at tiie rate of oj pk. per acre gave the best average 
results for 4 seasons. TMs season, sowing at different depths had but 
little effect on the yield. Sowing from 2 to 3 in. deep is considered best. 

Of a number of varieties of oats, Tartarian gave the best yields in 
the 5 years^ test. Sowing from o to 10 pk, of oats per acre influenced 
the yield but little during this season. 

The results of 4 years’ tests showed that Mansnry barley was the 
most prolific of the varieties tested. The results of a single trial 
showed that sowing barley at a depth of 3 in. gave the best yield,' 

TestS' with spelt indicated that it produces as large a yield as barley, 
and analyses showed that it is equal in feeding value to barley or, oats. 

Corn did not mature at the station this season, and Kafir corn has 
not matured in any season. 'Gehu, Will Acme, Will Dakota, Mercer, 
and Northwestern Dent are considered as some of the best varieties 
for that locality. Sowing corn broadcast gave smaller yields than sow- • 
ing it in drills. Corn sown in drills 24 in. apart gave better yields than 
at greater or less distances. Planting in drills 3| ft. apart produced 
the largest yields of grain and fodder when single plants stood 6 in. 
apart' in the drill. This season planting from 2 to 4 in.. deep gave the 
best results. 

Owing to the short season only the earliest varieties of potatoes 
ripened in 1898. In a single trial Early Andes gave the best yield 'and 
was found to equal Early Ohio in quality and eaiiiness. Planting in' 
hills 10 in,, apart with rows 3-^ ft. apart resulted in best yields in a 
series of distance experiments carried on this season. Doubling the 
.amount of seed in the hill was not found profitable. A single trial 
indicated, that planting potatoes from 4 to 5 in. deep gave the best 
results at the station. 

Rotation experiments carried on for 6 years showed that continuous 
wheat 'Culture is im and.,, that growing wheat in .rotation 

increases the yield and improves the' quality- Land producing' 3 crops 
/of wheat and 1 cnliivated crop in 4 years gave almost as much wheat 
and more profitable returns' than land producing 4 , crops of wheat in 
.■''Succession. 

' , Rye has not proved a profitable crop' at the station. Early varieties 
of buckwheat are considered valuable for the eastern part of the State. 

Report of the escperimeiits in the manimng of oats, hay, 
nips, and potatoe'S, R* 'P.:.WBiaHT, J. W. Paterson, 'and J., li. 
Campbell {G-lasgow mul Wmt of Scotlaml Tech. C.oL Agr, J}ept. Rpts. 
1897j pp. il€).— It concluded, from- tests on the residual value of 

" "m,aiiur6s 'applied to. the "turnip 'crop, "as shown in the effect of .succeed- 
ing oat and' hay crops, that applications, of the common' phosphatic' 
fertilizers and barnyard manure extend their infiuence' over 'Several 
crop'S. '■ ' Super,pho,sphate .gave better returns' than'' basic"' slag or bone 
I , meal, considering both the immediate -and subsequent effects. Bone 
IUOrI was inferior' to basic slag. Better yields were obtained, from .an 
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applcation of 10 tons of barnyard manure and 4 cwt, of superplios- 
pliate' tban from an application of 20 tons of barnyard iiianiire alone. 

Tbe results of ex|>eriments on the manuring of turnips in 1897 indi- 
eated tliat barnyard manure sbonld be applied with superphosphate. 
The nitrogen and lAosphates of dissolTed bones were less effective 
than the same substances supplied in mineral superphosphate in con- 
junction with sulphate of ammonia and nitrate of soda. Kaiiiit gave 
better results than sulphate of potash when applied with superphos- 
phate and nitrate of soda. 

From results in manuring hay fields the author concludes that the 
relative proportion of grasses and clovers in the hay can be largely 
controlled by the fertilizers applied. Better results were obtained 
from the barnyard inantire when a nitrogenous fertilizer was applied 
with it. 

The results of fertilizer experiments with oats during the season of 
1897 showed that the application mixed in the proportion of 1 cwt. 
nitrate of soda and 2 cwt. each of superphosphate and kairiit was most 
effective. Omitting potash from the aiiplication or doubling the amount 
of kainit in the formula given above was found to be detrimental. The 
results further indicate that the quantity of superphosphate might be 
increased with advantage, and that sulphate of ammonia could be 
wholly or partially substituted for nitrate of soda. 

Ill experiments on the manuring of early potatoes the best results 
were obtained from ; a fertilizer containing 17 ' per cent solable phos^ 
phate,,4.7d per cent ammonia, and 9.75 per cent potash. ' From'; 'the' 
data obtained, the author concludes that potatoes require a' complete^ 
fertilizer. 

A rotation exi>erinient has been in progress for 2 years and is' to be 
continued another season. The object of the work is to determine the 
relative merits of large quantities of slow-acting fertilizers applied 
only once in the rotation and of smaller dressings of quick-acting fer- 
tilizers applied to each successive crop. The results so far are in favor' 
of the quick-acting fertilizers. 

The growth of alfalfa in Kansas, G-. L. Clothier (Kmisas , Sta, 
£tiL 1-13), — ^This is a report upon observations on the growth of 

alfalfa in 27' counties of northwestern Kansas. A synopsis of interviews 
with 51 farmers concerning the raising and use of alfalfa is given. 

' .^'^The ideal conditions of soil and moisture for' the growth of the plant aore' found, in 
the valleys of streams where 'sheet water is obtained at the depth of 20 ft or less and;'' 
where the soil is a porous, sandy loam with a permeable subsoil. I am convinced, 
however, that alMfa will grow and give remunerative returns upon as many varieties 
of soil as any other cultivated plant. ... It will produce a fair crop . . . upon 
poor land if not water-soaked. . . . Sufficient moisture in the soil is th^ pii,e 
indispensable to a good crop of alfalfa.” v ' ^ \ 

The feeding value of green alfalfa and alfalfa hay fe' discussed*' ,iThe 
author notes that alfalfa hay, even when well cur^t IhtWe to beobme 
moldy. As a remedy it is recommended that the Kay be stacked with 
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alternate layers of straw in tlio proportion of 2 loads of alfalfa to 1 of 
straw. The dangers attending pasturing animals on alfalfa are dis- 
cussed^ as Avell as the profits from feeding this crop* 

The grafting of beets, M, H. Sagnier [BuL 8oe. Nat Agr. France^ 
59 {1899)^ No. 7jpp, 520 -- 523 ), — The grafting of sugar beet for the pur- 
pose of increasing the seed yield of desirable varieties is described* A 
beet from which it is desired to obtain a large yield of seed is sprouted. 
As soon as the offsets at the crown of the beet have reached 2 or 3 cm, 
in length they are removed, along with a small portion of the flesh, 
and grafted on another beet. This is done by inserting the offset on a 
new beet just below the crown in a cut corresponding to the form of the 
piece of flesh taken from the mother beet. It is reported that in one 
experiment 48 offsets were obtained from one mother beet in this 
manner, 31 of which, when grafted on other beets, grew and produced 
first-class plants, each plant yielding a normal amount of seed. 

Cassava — cultuml notes and fertilizer experiments, H.B. Stook- 
BRIBGB (Florida Sta. But 49^ pp, 5-19^ pis. 2^ fig. 1). — Notes are given 
on the origin, habitat, and characteristics of the cassava plant and the 
soil and climatic conditions it requires. Methods of preserving and 
planting the seed, preparing and fertilizing the soilj and cultivating 
and harvesting the crop are described. 

The fertilizer experiment was conducted on 9 fifth-acre plats, A fer- 
tilizer mixture consisting of 125 lbs. acid phosphate, 150 lbs, cotton- 
seed meal, and 75 lbs. muriate of imtash per acre, which has given 
good results at the station, was considered a normal application, and 
in this test the fertilizer applications were modifications of one or more 
of the constituents of this normal fertilizer. 

Yield of masava roots per acre different fertiUzers. 

Pounds. 


' Check no fertilizer. - 7, 420 

: 250 lbs. acid' phosphate, 300 lbs. cotton-seed meal, and 150 lbs. 

muriate of potash 10,430 

1S7|, lbs. , acid xshospliate, 225 Ihs. cotton-seed meal, and 112i lbs. 

mnriate of' potash - 11, 480 

1251bs.acidphosphate,1501b8.'cotton-8eedmeal,and751bs.miiri- 

: ate of potash - - 13,510 

' 125'. lbs. 'acid phosphate, 150 Ihs. cotton-seed meal, and 37|- lbs. 

muriate of potash 15, 060 ■ ■ 

125 lbs. ^acid phosphate, 75 lbs, cott'On-seed meal, and 75 lbs. muri- 
: ate of potash ' - . , - - 15, 080. 

■ 02| lbs. acid phO'Sphate, 150 lbs. cotton-seed meal, and 75 lbs. mnri- 

" ''ate of potash . - - ' 12, 250 

250 lbs. acid phosphate, 300 lbs. cotton-se'ed meal, and 150 lbs. 

mnriate of potash . ^ 13, 475 ' '■ 

250 lbs. acid phosphate, 300 lbs. cotton-seed meal, and"l5'0;''lbs..',"' 

■ muriate of potash--. '.12,740 ^ 

■The average yield of cassava on thS'S fertilized plats' was 12,979 lbs., 


the smallest yield being 10,430 lbs. and the largest 15,080 lbs. As the 
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experiment eo¥exs only a one ‘year trial, tlie autlior draws no definite 
conclusions* 

Field experiments witli com, W. C. Latta and W* B. Aa^derson 
{Indiana Bta. Bid, r/'.fp* 29-84 ). — ^Tiiese experiments are in coiitiimation 
of work formerly reported (E. B. E,, 9^ p. 237). TMs is tlie, seventli 
year of tlie experiments. A summary of tlie average results is kere 
given. 

In generalj planting com early in May gave tlie best returns. The 
greatest average yields of ears and stalks were obtained when single 
stalks stood 12 to 14 in. apart in rows 3| ft. apart. Thick planting 
reduced the size of the. ears and the percentage of grain, but in dry 
seasons it produced the heaviest yield of stalks. Cultivating 1, 2, and 
3 in. deep gave about eciual results, and cultivating 4 in. deep consider- 
ably reduced the yield. There was xiractically no difference in planting 
corn ill hills or drills. 

The fertilizer tests showed that in continuous corn culture heavy 
applications of manure and commercial fertilizers were not profitable. 
A “heavy’’ application of commercial fertilizers consisted of 250 lbs. of 
acid phosphate, 432 lbs. ammonium sulphate, and 105 lbs. muriate of 
potash, and a “heavy” application of horse manure of 14,500 lbs. per 
acre. It was noticed that the effect of a lieavy dressing of fresh horse 
manure was not exhausted after 15 years of continuous corn culture. 

A number' of different cultural 'implements have been under trial for 
several 'jears, but their use has given nearly equal yields of corn. The 
spring- tooth cultivator is preferred for the station farm, which has a 
dark compact loam soil with natural drainage. 

Culture of corn forage in Princes Park, L. Grande A tr (Jown 
Agr. Pratj 1899^ JJ, No. 36^ pp. 8S3--385), — A record is given of experi- 
ments made to determine the effects on corn of fertilizing at seed time 
with large amounts of potash salts, and also to determine the relative 
values of different forms of nitrogen for corn. 

The experimental field was divided into 16 plats and the whole planted 
to corn in rows 0.40 meter apart and at the rate of 95 kg. per hectare, 
May 4. Two plats were used as checks. Each of the remaining plats 
was divided into 2 equal parts, one-half receiving potash salts at the 
rate of 200 kg. per hectare and the other half at the rate of 400 kg. 
per hectare in each instance. Phosphatic fertilizers of different origin 
were added to some of the plats, while others received nitrogen in the 
form of nitrate of soda, sulphate of ammonia, or dried blood. 

, The yields of the different plats are tabulated and compared. 'In 
every instance the yield was less with potash at the rate of 400 kg. per 
hectare' than with half that amount, the average difference for all the 
plats being 3,287 kg. per hectare. On the portions receiving the smaller 
amount of potash, nitrate of soda gave 6,200 kg. per hectare of forage 
more than' sulphate' of 'ammonia and 12,800 kg. iH'Ore than dried blood. 
This work, carried on in 1897, is being continued in 1899. 
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Effect of fertilization upon tlie composition of crops, J. L. 

B, 0» White j and 0, H. Jones {Vermont 8ta> R2)t 1898^ pp. 145-155 j 
182-188).~The results of investigations on this subject with com and 
potatoes during 1896 and 1897 are reported, 

Tlie experiments with com were made on f-aore plats of fairly uni- 
form medium clay loam soil which had been in grass and had not been 
fertilized for many years prior to the experiment. Three plats were 
left unfertilized. One received a liberal application of barnyard 
oianure; and,, four others were fertilized with mixtures of nitrate, of 
soduy tankage, and acid phosphate with muriate of potash and sulphate 
of potash, and of bone meal with muriate of potash and sulphate of 
potash. 

The design of the test was to compare the 3delds and composition of com grown 
for a series of yeai’s witliont fertilization after the first year, noting the effects— and 
])articnlarly the residual effects— of phosphoric acid from acid phosphate and from 
bone meal, and of potash from muriate and from sulphate. As nearly as might be, 
equal quantities of nitrogen, phosphoric acid, and potash were used on each plat." 

The crop on each plat was carefully sampled and analyzed with refer- 
ence to food and fertilizer constituents. The results which are reported 
in detail show that the composition of the crop was slightly bnt not 
materially ailected by the fertilizers applied. The crop liberally fertil- 
ized with barnyard manure contained less dry matter and nitrogen-free 
extract and more ash, protein, and potash than those otherwise fertil- 
ized or left unmanured. The barnyard manure apparently increased 
the yield but retarded maturity more than the commercial fertilizers. 

* ‘ In 1896 the crops from fertilized areas were richer in protein and potash than those 
from unfertilized i>lats. No such difference (except with the crop grown on barn- 
yard manure) was noticeahle the second year. There was a tendency toward high 
phosphoric acid figures in . the crops on the plats to which hone .meal had been 
applied. The plats receiving acid phosphate, tankage, nitrate and potash salts 
grew crops containing more ash and protein hut less nitrogen-free extract than did 
those receiving hone meal and potash salts. No differences were noted which might 
' be ascrihed to thense of . sulphate instead of muriate of potash." 

In the experiments with potatoes, 3 sets of plats and ^ acre 

in size) were , used 5 2 sets on sandy loam soil which had been well 
manured in' previous years, and 1 on greensw.ard which had not been 
fertilized for man,y years. Three plats received no fertilizer ; 2 received 
acid phosphate and muriate of potash; 2 acid phosphate and sulphate 
of potash;, 2 .acid, phosphate, muriate of potash, and nitrate of soda; 2 
acid phosphate,. sulphate, of potash, and nitrate of soda; '.and 2, barn-' 
yard manure. ' 'The product of each crop' was carefully sampled ^ and 
analyzed, the results of the analyses, of 114 samples being ""reported. 
The results are summarized' as follows: ■ 

^^Tbe im-fertiJized crops carried the most dry matter and nitrogen-free extract. 

' "The' crops grown o.n barnyard manure contained notably more phosphoric acid 
tiban did the others. . ' 

. "The muriate-grown crops contained ' less dry matter and less nitrogen-free 
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“The nitrate-growa crops contaiaed less' dry matter im,d more protein than those 
not thus fertilized, 

■“The minor constitneiits fluctuated Tvithin narrow liniitsj and were iinaifected by 
changes in manuring, 

“In general, fertilization tended to depress the percentages of dry matter and of 
starch, and, to a slight degree, to raise those of ash.’* 

Culture experiments with potatoes and beets at Grignoa in 
18'98, {Ami. Agrom^ 25 [1899), Xo. T.JW- 3S6-350).~The 

work reported comprises variety and fertilizer tests- Of 5 varieties of 
potatoes tested, Dr. Lucius was richest in starch, containing 21J per 
cent. Seed of Eichter Imperator obtained from 2 different sources |)ro- 
diiced tubers which varied 2 per cent in 'Starch content. The results 
for all varieties are given in the following table : 


Yield of iuJ)ers, dri/ matter ^ and starch ;per heefetre of different varieties of j^otatoes. 


Variety. 

Tubers. 

Dry 

1 matter, i 

Starch. 

j 

Dr.Lncius - 

Yus. 

: 28, 400 : 

Jigs. 
7,845 i 

Kgs. 

6,183 

Pro,f. Maercker I 

i 28,250 ' 

7,484 1 

5, 844 

Ilicbter Imperator ( Vilmorin) 

27, 900 

7,475 1 

6,857 

Eichter Imperator (Grigiioii) 

i 25, 450 

! 

4, 906 

Vari(‘t6 Poulet 

1 'IS, 550 

4,908 ■ 

3, 892 

G^-ante Blene 

: 17, 300 

2,646 

1, 857 


Two varieties of forage beets- were grown with about equal results. 
The beets contained 12.4 per cent of sugar and over 19 per cent of dry 
inatter, ■ With the results in view the- author suggests that the large 
coarse growing forage beets be replaced; by a beet smaller in size and 
containing less water and x>otas'sium nitrate and more sugar.. 

Sugar beets in Colorado in 1898, W. W. Cooke {Colorado Ma, 
BuL 51^ P 2 h 43 ). — This gives the results of culture experiments, of 
variety and seed tests, and of competitive tests in growing sugar beets 
on a commercial scale. The general result of the season^s work has 
demonstrated the ability of Colorado to produce sugar beets profitably, 
and further work along these lines will be confined to cultural problems 
and to special features of the industiy. 

Samples of all the beets grown in 1898 were taken the last of Sep- 
tember and again October 22. These showed an average sugar content 
of 15.43 per cent in the beet and a purity of 78.6 for the first samples, 
and 16.38 x^er cent sugar and 78.1 per cent purity for the second 
.samples. 

'The data for the different' experiments inciudin,g analyses of the 
beets are given in tabular form 'and commented upon. At- the home 
station beets planted June 15 produced less than half as much 'sugar per. 
acre as - beets planted May 10, 13, or 27 ; and beets i^ianted at the Eocky- 
,;;f6',rd'- Substation April 18 gave^ a larger yield -of pure sugar per .acre 
'than .'those planted May 2, 16, or- June 1,. -though- the 'quality of the 
beets from the latter planting was somewhat better than from the first. 
.Beets planted in' ground freshly plowed gave better results as regards 
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geraiiiiatioB^ sugar, purity, and yield tliau when planted 3 days after 
the groiiiul had been plowed. Irrigation of the seed at time of plant- 
ing did not show any special benefit on heavy ground, but is believed 
desirable and even necessary on light soils. Soaking beet seed in 
water for 24 Iioiirs before planting resulted in neither advantage nor 
disadvantage from, the practice. In an experiment on planting seed at 
(liftfereiit depths, results were |>ractically the same whether the seed 
was planted 4, 1, or in. deep. Beets planted with a hand drill at 
the bottom of a 3-m. furrow showed no advantage over level culture. 
Transplanting beets resulted in every instance in producing fibrous 
and ill-shaped roots, although the yield and quality of the beets did not 
seem to be materially affected. The method, however, was not fin an-, 
daily profitable. Thinning beets to distances from 4 to 10 in. in the 
row seemed to have but little effect on the quality of the crop, but 
the yield was greater with beets less than 8 in. in the row than over 
this distance. Bifierent dates of thinning had but little infiuence on 
the crop, and the author believes that the work of thinning can be 
extended over a period of 2 weeks without injury to the beets. Heavy 
rains rendered the test of different numbers of irrigations inconclusive. 

Beet seed grown in Utah and Ii^ew Mexico was compared with seed 
grown ill Eraiice and Germany.. The experiment was made on small 
plats and under commercial conditions in cooperation with farmers in 
di,ffereiit parts of the irrigated districts of Colorado.,, The American- : 
grown seed was of the Klein wanziebeiier variety. This was compared 
with Yilmorin seed fi*om France, Mangold from Saxony, and Klein- 
wanzlebener fron:i Germany. The results, which are shown in tables, 
were in favor of the Utah-grown seed" as regards the percentage , of 
sugar and purity, while the yield per acre was equal to that from the 
other seed. Kew Mexico seed gave as good results as the French seed, 
but not as good as the German seed. ■ The author states that ^"'in the 
light of these experiments there can be no doubt that sugar-beet seed 
can be grown in the United States fully equal to the best imported 
seed2^ 

During the campaign of 1898, 0 carloads of beets grown on a com- 
mercial scale by different growers in the vicinity of Loveland, Colorado, 
weresMpped to ,a sugar-beet factory at Grand "Island, Nebraska., The 
average yield of the beets, as shown by available data, was a little less 
than' 19 ton,s per acre, and the sugar yield about 5, 300 , lbs. per acre. 
Data for shipment of sugar beets ffom "Grand Junction, Colorado, to 
the sugar factory at Lehi, Utah, in 1893 and 1894 are also recorded,, as 
is'data for sugar beets grown in 'different parts of the State in'oompe- 
. tition for cash prizes offered by various organizations in lO'.eotmties.," 

Ci 3 ltivatioii experiments with wheat, J. H. "SHEP'BEED. and A^ M." 
Ten Eyck {North BaTcota Sta. Bill. 38 A record,' of the 
second season of this experiment (E. S. R., 9, p. 931). ' ' Three' fourth-acre 
plats were added this year, making a total of 63 plats in the series* 
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The results are given in tabular form, and tbe weather conditions and 
crop growth during tiie trial are described. 

Tlie author gives tlie following summary of results, wMcIi are in 
most cases the average of two seasons, and which are not given as 
absolute conclusions: 

^^Wlieat sown in drills and cultivated gave a yield of 10 Ini. and 12 lbs. less per 
acre than wheat sown in the ordinary way. 

^^Fall-plowed land gave i bn. per acre heavier yield than spring plowing, as an 
average for 7 years’ trial. Deep plowing gave 43 lbs. greater yield per acre than 
shallow, and 37 cts. greater net profit. Ground plowed with the Secretary disk gang 
plow yielded 50 lbs. less per acre than that plowed with an ordinary moldboard 
plow. Siibsoiled land gave an increase of 54 lbs. per acre, but at greater cost, mak- 
ing the net profits 42 cts. less per acre upon siibsoiled land. Land siilisiirfece 
packed gave 1 bii. and 6 lbs. greater yield than land not packed, and 61 cts. greater 
net profit per acre. 

Rolling and harrowing land after seeding gave an Increase of 3 bu. and 11 lbs. 
per acre in yield and $1.25 in net xwofit, as a result of a single trial in the season of 
1898. Harrowing wheat 1 week after seeding caused an increase in yield of 2 bn. 
and 1 lb. and an increase in net profit of 72 cts. j»er acre.' Harrowing land immedi- 
ately after plowing gave an increase of 39 lbs. per acre in yield and an increase in 
net profit of 25 cts. per acre.” 

Report of the agricnltural section, W. W. Cooke {Colorado Sta» Bpt. 1898^ pp. 143- 
159y pis. 2 ). — This report reviews the work for the season of 1898, and is devoted 
mainly to the cooperative work with sugar beets carried on in those sections of the 
State which seem adapted to the crop. The results of the work are given in tables 
by counties. ' The average results showed a yield of over 20 tons of beets per acre, 
with a sugar content of 15.43 per cent and a coefficient of purity of 80.8, 

Field experiments at the Arkansas Valley Experiment Station, H. H. Griffin 
{Colorado Sta. Ept 1898, pp. B30-M4 ), — The results of experiments with field 
crops, comprising culture and variety tests with wheat, corn, and grass and other 
forage crops during 1898, are briefly summarized in a popular manner. 

Field test.s at the Rainbelt Experiment Station, J, E. Payne ( Colorado Sta, 
Bpt, 1898^ pp. 206-811). — California barley, Bromus inermis, alfalfa, nonsacchtirine 
sorghums, cowpeas, Canada field peas, Idaho peas, and a number of varieties of corn 
were grown experimentally, and the yields are here reported. Gypsum applied 
at the rate of 1,000 lbs. per' acre gave a large increase in the yield of Early Amber 
cane. The Campbell method of soil culture was tested in connection with growing 
cereals, sorghums, corn, and potatoes, and in the majority of cases the results were 
favorable to ground packed according to this method. 

Florida beggar weed, J. G. Smith {U. S. Dept. Agr., Dknsion of Agrostology Giro. 
ISf pp. 3, Jigs. 2 ). — ^This circular gives a brief description of the Florida beggar weed 
{Desmodium iortmsum)^ discusses its value as a fertilizer and as a hay and forage 
crop, and gives directions for its culture. 

Grass and forage crops, J. H. Shepperd {Worth Dakota Sla. Bui. 40^pp. 459-470'].—' 
This bulletin summarizes briefly the. results of growing various forage crops in, North 
Dakota and in adjoining States and provinces. In connection with the notes oul-' 
tural methods' are described and , recommended. Awnless brome grass, timothy, 
redtop, the native prairie grasses, field peas, hairy or sand vetch, and rape gave 
,, promising results, while the, experiences with .orchard grass, alfalfa, meiilot, powpeas, , 
sparry, nnd the difierent varieties, of clover were not encouraging. 7 , '.1'," 

'Experiments on p'astnre, E. K. {Agr. Students Gm.f 9 (1899), Wo. 4^pp. 1M-X13}.— 
Tabulated record of 20 fertilizers used on twentieth-acre pasture plats and the yields 
of fertilized over unfertilized plats. Fhosphatio manures encouraged the growth of 
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clovers. Sulphate of ammonia proved superior to nitrate of soda. ^^Tlie plat fer- 
tilized vritli superpliospliate and nitrate of soda gave tli© liigiiest yield^, but all the 
plats receiving superpliospliate with either nitrate or sulphate of aminonia gave 
good crops, the increase being from 15 to 19 cwt. over the niimanuredr” 

Results of two years’ experiments on the Kemp meadows, near Novo-Alex- 
andrl, in the Lublin Government, M. P, Solonenko (Zap. Xovo-AIexandri Inst SelsJc. 
SJwi'. i Zpesov.j 11 (139$) j Ko. pp. 43-50 ). — The influence of fertilizing on the yield 
of meadow grasses was studied. — p. fireman. 

The manuring of hops, H, H. Cousin {Ag7\ Gaz. [Loiuiow], 50 (1899)^ Zio. 1343^ 
pp. 310, 21 j.) — Popular discussion of the value and use of phosphates as hop manures. 

MangeLwurzels and the cost of production, H. E. Van Norman (Indiana Sta. 
Bui. 77, pp. 35-f37 ). — Two acres of mangel-wurzels were grown experimentally and 
the cost of growing the crop determined. The methods of culture and storing are 
clesciibed. Giant Yellow Intermediate yielded 25.25 tons; Champion Yellow Globe, 
24.5 tons; Golden Tankard, 17 tons; and Mammoth Long Red, 16,5 tons per acre. 
The average cost of growing mangels was found to be $1.04 per ton, while the cost 
of the largest yield was only 85 cts. per ton. 

Potato culture, Z. Quince y (Pacifie Rural Press, 58 (1S99), Ifo. 15, pp. 338,339 ). — 
A paper read before the University Farmers’ Institute, in which the subjects of soil, 
soil preparation, seed, planting, and cultivation are discussed. 

Manuring of potatoes, W. L. Summers {Jour. Jgr. and Incl. South Australia, 3^ 
{1899), Pfo. 1, pp. 11-14 ). — Brief siimmarimtion of the results of recent fertilizer 
experiments on potatoes in New York, Georgia, and the Victorian Department of 
Agriculture. 

Large amounts of complete fertilizers for potatoes (BuX. [Min. Agr. Pranee}, 
18 (1899), No. S, pp. 469, 470 ). — The profitableness of heavily fertilizing potatoes with 
commercial fertilizers on soli somewhat exhausted by having borne a crop of pota- 
toes the preceding season without manure was investigated. The results are not 
entirely satisfactory owing to the fact that somewhat larger amounts of fertilizers 
were applied than were- necessary. They seem to show, however, the harmful 
effects of applying potash salts on potatoes near planting time, and the more inju- 
rious effects of silicate over sulphate of potash when applied at this time. 

Ramie, or China grass, W. Soutter {Qmemland Agr. Jour., 4 (1899), No. 5,pp. 880- 
883, Jigsr 3). — This fiber plant is figured and descrihed, the Gomess process for sepa- 
rating the fibers and eliminating the resins noted, and ; suggest as to 

propagation, cttlturer, and the application of fertilizers, 

' 'Rape as a forage. crop, T. . A, Wieliams '("U.-A-.JDepi Agr., Pivmon of Agrostology 
Cire, 13, pp. d,' jftf.''i)*--TM8' 'circular contains brief popular notes on the culture 
regnirements and feeding value of rape. The plant is described, the most import.ant 
varieties axe mentioned, and the different ways of utilizing the crop are suggested. 

Sug:ar»beet investigations in 1898, C. W. McCurdy and T. Smith (Idaho Sia. 
Put 18,pp. 81SB}.—Th.iQ bulletin contains a report on culture experiments carried on 
at the station and in various sections of the -State. Directions for the culture of 
sugar beets.,, the des.tru.ctiO'n of insect pests, and instructions for taking samples for 
analysis, are .given.; 'Results of, 472 analyses show an average sugar content in the 
beet of:15..,53 ,per cent, .and an average purity of 82.76. , The cost of producing an acre 
of beets-,, at- the station was $82. The profi.t8 in beet and wheat raising .ax^e compared. 

Experiments in the growth' of sugar-beet roots in Great Britain {Jour.B'd. 
Jgr. [X.p'ttdoii], 6 (1899), 'No. l,pp. -A'' circular of inquiry was' addressed to 400 

exp-erimenters with sugar beets, as to results obtained in IBQS. Replies were received 
•from 143 different growers as to methods , of 'planti.n.g, soil, yield, sugar content of 
'beet, etc. The data. are tabnlatedforAT of the m- 0 £?t reliable tests. The average 
:',.,'-'‘ ;,ciuantity of sugar in 100 parts of juice 'was '■15.65- per C'-ent; average purity quotient, 
85.19 per cent; average per cent -of sugar in' 100 p.art8 'root, 14.48. The average yield 
■ without tops was 16.3 tons per acre. 
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Fennentatioii of tobacco, 6, pe Wamfe (Jour. Ap\ et Sort,, ;> (1899), N'o. 6fPp. 

Cultivation of tobacco on the Sochinsk Agnctdtnral Earperimeiit Station, Y, 
ShcheebaRCHEV (SL Feierslmrg, 1898, pp, 10; rev, in SeUh, Klios. i Lgesoi'., 193 {1899'), 
Fel>., |>. 475). 

The velvet bean, J, G. Smith ( U. S. Dept. Agr., Divtsim of Agrostology Circ. 14, pp. 
5, figs. S ). — Brief popular notes are given on the origin, enitiire, yield, valae, and 
uses' of the velvet bean (Mueima utilis). 

Wheat culture in the fottire, O. Moszeik (Fuhling^a Laiulw. Ztg., 48 (1899), Yo, 15, 
pp, 595-59S ). — An article discussing the world’s wheat supply and the condition of 
wheat culture in various countries. 

The production and cultivation of wheat in Portugal, L. be Casteo (La pro- 
fliwimi et la culture (hi Me am Poriugal, Lisbon, 1893 (Poring uese), jjp. 87). 

Yield of wheat at the Cappeile Expeiiment Station for the harvest of 1809, 
F. Despeez (Jour. Agr. Prat., 1899, II, Ko. 36, pp. 341-343). -Sotos on 37 variefeie.s 
tested experimentally and data for the yields of grain and straw of 7 varieties tested 
on a larger scale for the years 1896-1899. Yellow-Bearded Desprez lias given the 
best results for 'each of the four seasons, the average yield being 4,705 kg. of grain 
and 11,302 kg. of straw per hectare. 


HORTICUITmE. 

Horticultural experiments at Southern Pines, 1896 {.North 
Carolina Sta. Bid. 159^ pp. 97-174^ figs. 50).— This is the second aiioiial 
report of the operations of the Xorth Carolina State Horticultural 
Society Experimental Farm ■ at Soutliern Pines. The -organization of 
the ' board 'of controlj ' preliminary ' work, of getting the • experimental ■ 
plats in suitable condition, 'and general plans of the: experiment have: 
been previously described (E;S. R., '8,p. 693)' and are only briefly noted 
here. 

The object of these investigations is to determine, by a series of 
experiments extending over a period of years, the best quantities and 
relative proportions in which to use the various fertilizing substances 
for the best growth of fruit and vegetables at the least cost. Incident- 
ally'^ the' best insecticides and fungicides for use on the different crops 
will be studied. No commercial brands of fertilizers are used, but 
fertilizing ingredients are emxiloyed in different combinations, and green 
manuring practiced in some instances. 

The experiments are conducted on tenth-acre plats for orchard fruits" 
and nuts, fortieth-acre plats for small fruits, and twentieth-acre plats, 
for vegetables. The kinds, combinations, and amounts of fertilizers 
applied tO' each plat, and the che.mical analyses, of each are shown in 
tabular form. , The growth and yields of different crops are illustrated 
by photographs. ■ 

Vegetables were included in the list of crops experimented with in 
1896; Station Hybrid sweet corn, White Southern Queeip Early 

Wakefield cabbage, Palmetto asparagus* Livingstone Bjoauty 
Valentine snap bean, White Spine oueffinbers^ BHs^ Irish 

potatoes being, employed. ' ‘ ■ 

9068— — -4 
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Tlie results of tlie season’s work witti fruits are summarized and 
tables given wbicli show tbe vigor of growtli and air-dried weiglifc of 
priiiiings of peaclieSy plums, apples, and grapes; the height in inches 
of peach, plum, and apple trees, and the analyses (fertilizer constitu- 
ents) of grape primings and strawberry runiiers on each of the , plats 
differently fertilized. These* data are compared with the results 
obtained in control plats. In the estimati()n of the writers the data 
thus far obtained places the agricultural value of different forms of 
potash for young fruits in the following decreasing order: Sulphate, 
miiriate, double manure salt, carbonate of potash-magnesia, and kainifc,. 
Little or no benefit has as yet been shown by the use of green manure. 
This is thought to be due to the heavy draft on the soil moisture made 
by the growing legumes. 

The data for work with vegetables are given in detail, but no con- 
clusions are drawn. These data show the yield and chemical analysis 
(fertilizer constituents) of the vegetables .grown with different fertilizers, 
and in addition the starch, sucrose, and glucose of the sweet potatoes. 

Ants were again the most serious insect pests in 1896. They were 
combated entirely by tillage. Some 14 other species of insects were 
more or less prevalent daring the year, and a few of the more usual 
fungus diseases made their appearance. Bordeaux mixture, with the 
addition of Paris green and molasses, has formed the main combative 
measure against these injurious agents. 

Plant growing with commercial fertilizers, W. Sttjaet {Trans. 
Indiana Hort. Soc.^ 1898^ pp. 105-118 ^ dgm. 1 ), — This paper briefly 
describes the Indiana Station vegetation house and its equipment, and 
presents the results of 3 series of experiments with fertilizers on lettuce. 

The 'first of these experiments has already been, reported/^ 9, 

p. 1048). The general plan of the second experiment was similar to 
that of the first. ' The bed there described was used in the second test, 
: but 'was divided into 7 instead of 6 'seetions, Two sections were used 
, : as'checks. : Of thO' remaining sections, one received dissolved boneblack, 
one dissolved boneblack and 'muriate of iiotash, one dissolved bone- 
black and sulphate of potash, one dissolved boneblack and nitrate of 
soda, and one dissolved boneblack, nitrate of soda, and miimteof 
potashy at the following rates per acre: Dissolved boneblack 1,450 lbs.,, 
muriate of potash 658 ' lbs., - suljihate of potash 564 lbs., and nitrate,, of 
soda, 732 , lbs. 'Grand Eapids lettuce was grown as in the previous 
'' 'experiment. The average, weight of the individual plants grown with 
the- different was as follows:,. Control sections, 87.4 gm.;; 

"'dissolved boneblack alone, 120.8 gm.,; dissolved boneblack and muriate 
,of potash, 133.7 gm.; dissolved boneblack and sulphate of potash, 123.4 
' gm,.; . dissolved boneblack and nitrate of soda, 134.6 gm. ; and dissolved, 
boneblack, nitrate of soda, and muriate of potash, 139.2 gm. 

The third experi.m'ent was conducted in the station vegetation hoase 
‘ in zinc pots, to further test the 2 forms of potash, and phosphoric acid 
, ^ other sources. Twenty-one pots, about 10 in. in diameter, and 
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of tlie same deptli^ were used in this trial, 3 pots being used for eacli 
combination.” Raw bone meal alone and in combination witb siilpliate 
and muriate of potasli and with nitrate of soda was used in 5 series^ 
acidulated bone and nitrate of soda in one series, and one series was 
used as a check. Two plants were grown in each pot and each series 
was harvested when at its best. The average 'weight of the individual 
plants in each series, and percentage increase in w^eight of plants in 
the fertilized series over the checks, are- tabulated. The data shows a 
gain in weight of plants over the checks of from 132.1 per cent with 
raw bone meal alone, to 232.9 per cent with raw bone meal, muriate of. 
potash, and nitrate of soda mixed. The complete fertilizer gave 
inc-reased yields over combination by twos of 74.7 per cent. But little 
difference was noticeable in the effect of raw and acidulated bone* 
Muriate of potash gave slightly better results than the sulphate. 

The yields of the 3 sets of experiments are tabulated side by side 
and compared graphically. The author believes the experime-iits show 
that ^Hhe addition of phosphoric acid in some form is highly essential 
to successful lettuce culture;” and that the addition of potash and 
nitrogen to phosphoric acid produces a considerable increase over that 
of phosphoric acid alone.” 

Notes on the^ wiiiterMlling of twigs and buds, F. A. Waugh 
( Termont 8ta, BpL 1898^ pp. 802-306 ). — This article is an abstract of a 
thesis by L. W. English, A study was made of the minute structure 
of twigs of Yarious trees and shrubs to determine whether hardiness 
depends on any anatomicai peculiarities, but with negative results. 
Observations were made confirmatory of the theory that ‘Hwigs best , 
stored with reserve materials will be best, prepared to stand freezing 
weather.” Observations were also made upon the losses by evapora- 
tion from apple twigs in winter, which were in practical agreement 
with others already reported (E. S. R., 8, 'p. 311: 10, p. 152). It was 
also found that buds of apple, cherry, and plum trees in. Burlington, 
Vermont, lost from 2.9 to 7.0 per cent of .their total weight by evapora- 
tion between December 20, 1897, and January 29, 1808. It is believed 
that ^Hhe drying out of fruit buds, if excessive, would be even more 
disastrous than the desiccation of twigs.” ■ ■ 

Twigs of various trees were covered' with whitewash, others blaek- 
ened'With lampblack, still others coated with wax, and some left as ,a 
check. These were started together in the greenhouse. The black- 
ened twigs were earliest in opening and' the whitewashed twigs^ latest. 
TkC' waxed twigs started slowly and irregularly and were evidently' 
injuriously affected. 

■■ 'YmmUon iii the graft and. transmission of acquired characters, 
L. 'Dahiel {'Awfi. SeL Fat. Bot, 8. ser., 8 {ld98)y Fos. 226, 

.pis. X0').—lii' thm 'article the ' author demonstrates the existenoe; bf a 
reciprocal action of , stock and scion, inducing a direct or indirect Taxa- 
tion of the grafted plants. ■ ' . - - 

' Variations i.ir '' the,, graft may/fra to changes in nutrition , or, may 
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be specific; tliat iSj tliey may appear in tlie particular cliaracters of tlie 
stock and scion more or less iiidepeiidently of eiivironiiient. The latter 
has been 3 lio^rever^ a miicli debated question and the arguments of 
previous writers for and against it are briefly revie wed„ 

The article is in two parts. The first part is devoted to a study of the 
variations produced by grafting directly on the associated plants. A 
large number of experiments are reported and discussed, developing 
the, facts of variatioiij after which the attempt is made to give a theo- 
retical explanation of them. The effect of grafting on the general 
nutrition may be shown ill four ways: 

(1) The vsize of the vegetative organs of stock and scion may be 
modified. If an herbaceous plant is grafted on itself, the general nutri- 
tion is interrupted in inverse proportion to the . activity of the cambium 
layer at the time the operation is performed. The same principle applies 
ill the case of grafts between different plants of the same variety. In 
the case of grafts between plants of different varieties^ species, or 
genera, the reciprocal reactions are much complicated by imperfect 
fuiictional adaptations. In herbaceous grafts the callus has the same 
effect on the scion as would placing it in arid soil— it is dwarfed. In 
determining what species of the same order may be successfully grafted, 
similarity of habitat is of more imj)ortance than relationship. In the 
case of ligneous plants, the author shows that geotropism is a cause of 
variation, .although this has generally been denied heretofore. It is ;; 

' also shown that a branch that has lost its negative geotropism does not 
always regain it if grafted on the main axis of the stock, at least in 
the case of the pear. 

(2) The flavor of edible parts, tlieir size, chemical composition, or 
season of development, may be modified. If the union is, perfect, graft-'^’'" 
l..ng, in : general produces ,a change of flavor in the edible parts' of vege-. 
tative organs. This change may be either in the nature of an improve- 

There.-, iS' almost always a reduction 
' ■ 'in the 'size of the part which. '-Bometimes,. fails entirely to develop in 
edible form. For the operation to have xnactical interest, the diminii- 
tionin size must be compensated' by increase' i.n quality. - When the 
edible parts belong; to, the reprod-iictive- organs, grafting herb.aceou8 
plants may or may not cause the .enlargement of the pericarp of ,fl.eshy 
fruits or of the_ seeds in dry fruits. 'There is no kno'w.n principle^' of gen- 
eral application. The flavor' of the fruit de.pends' principally -o-n 'The, 
completeness of .the '-union. ."and .the quantity -'of 8ap..''th'at. .the: scion.'', 
receives* This principle applies to ligneous and herbaceous plants 
alike. 

■ ,.-;(3) The development of -the reproductive organa of the scion may be -' 
.accelerated or retarded.,- 'The flowering- season of .the scion niay be '■ 
affected very diftereiit-ly, according m the plaiit ' is "annual, biennial, 'or 
. perennial; according to .the time the graft is made; according to the 
and nature of the scion, and according to the kind of graft" 
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employed. Grafting may induce variation in tlie arraiigeiiieiit of 
flowers^ in tlie season of opening or falling of tlie petals, or in tlieir 
color. 

(4) Tlie relative resistance of stock and scion to parasites and otlier 
iiijurions organisms or substances maj" be modified. The principal 
parasites that attack grafts before the union is complete are mo Hush s, 
worms, saw bugs, insects, and molds. These parasites may attect the 
stock and scion cliffereiitly. The parasites that attack grafted plants 
after thelinion is complete are, in the order of the extent of their rav- 
ages, insects, myriapods, fungi and other vegetable parasites, and moh 
lusks. , The more imperfect the union of stock and scion the- more, 
serious are the attacks; so much so that tlieir extent and' severity may 
be said to be a criterion of the degree of iierfectioii of the symbiosis. 

The theory by which the author undertakes to explain these facts is 
developed at much. length. In brief, the nutrition of stock and scion 
Is modified by two causes which may act in the sa,oie or contrary direc- 
tions. These are (1) the callus conseciuent on the operatio.ii, and' (2) 
the difference between the iieciiliar functional capacities of stock and 
scion, such as differences in structure, special diastases, differences in 
composition of the crude or elaborated saps, etc. , The phenomena- pro- 
duced are dependent not only on the nature of the plant, but intimately 
so on environment. 

From this theory certain -conditions of success in ' grafting may be 

of stock and .scion must : not, as a result of 
'tie dpefatibn, be modified beyond" that definite point at which poison-" 
ing sets in or at which the essential properties of the living, .substance, 
as nutrition and motility, are destroyed. Destruction of the protoplasm 
in.ay result from either of two causes: (1) From the action of plastic or 
waste products which are brought together suddenly, causing immedi- 
ate- poisoning or gradually causing slow poisoning. These products 
may give rise through niiitiial reactions to other injurious products. 
(2)- From deficiency or excess of water in stock or scion, consequent 
upon grafting. 

The author demonstrates the insufficiency of the hypotl:iesi.s of- rela- 
tlonsliip and that of similarity in composition of elaborated saps to 
account for the success of a graft or to explain its variations. 

A large number of experiments are reported, each illustrating a dif- 
" ferent variation, all referred by the author to the category of variations 
produced directly by a mutual reaction of stock and scion. . -Specific 
'variations differ much in- degree, according to the nature of the plant 
and", even according .to the part of the scion. This, p-rineiple applies 
alike to herbaceous and woody plants. Specific variations result in a 
more or less complete blending' of the characters of ■ stock and scion, or 
more strictly, these characters appear side by side but separate and 
'distinct. The explanation of the effects of' variation in the graft by 
the hypotheses of xenia and of mutual reaction of the protoplasm are 
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dlsciisseci at leiig’tli. The author believes that the latter hypothesis is 
sufficient to ex|)lain all cases that have arisen, and shows that the for- 
mer is not. 

A method has been devised for the partial differentiation of variations 
line to iiiitritioii and specitic variations by the mixed graft (E. S. E., 9, 
p. 945). Experiments are reported showing that specific variations may 
be augmented by mixed grafting to the extent that asexual liybridiyai- 
tion is induced. 

The second part of the article discusses the inheritance of characters 
acquired through grafting. Yariations due to nutrition were in some 
cases transmitted by seed collected from the scion, even when no mor- 
phological changes were apx)arent in the scion itself, Such a case shows 
that the immediate influence of the stock, on the scion may be less than 
its indirect influence on the offspring of the scion. Seed grafts of wild 
carrot on the cultivated half long red variety showed clearly such a 
mixture of the characters of stock and scion that the resulting plants 
might be considered true crosses or graft hybrids produced by the influ- 
ence of the stock on the embryo. These and similar experiments show 
also that by grafting a wild on a cultivated plant the former may be 
made to acquire definite qualities which can be improved by selection. 
Experiments showed also that these variations which the author classes 
as specific are at least in certain cases transmitted by the seed. A 
preliminary report is made of experiments on the inheritance of char- 
acters' acquired as a result of mixed grafting. 2^o general conclusions 
are drawn. 

In conclusion, the graft may have an influence on the somatoplasm, 
though this is not always the case.' In many plants the effect is often 
very slight,, especially in woody plants, in which the ligneous framework 
gives, to the plant a, 'm,uch more fixed form than herbaceous, plants 
■ possess, , ' When this influence exists it most often affects characters of 
little taxonomic importance, as height, vigor, etc., 'and then its influence 
is .similar to that of enTOonment; but it may sometimes affect the 
. . essential ■■ characters of varieties or 'Sx^ecies, such as external form, 
structure, etc., which become more or less blended into graft hybrids 
OF' may disappear, 'giving place to entirely new characters, ^ot only may 
theinfluence of the graft on the somatoplasm show itself directly in the 
grafted plants themselves, but it may produce au' indirect ',reacti 0 'ii,.:eith 6 r 
'.parallel or not x:>arallei to the direct reaction, and new characters.' 'm,ay 
.,'„'■ develop in the offspring, demonstrati,ng that in the . vegetable kingdom 
■' .acquired characters can, .contrary to the theory O'f ' Weismann., be trans- 
mitted. . ■ 

From these theoretical considerations certain practical conclusions 
may "be deduced. When grafting does' not modify the peculiar charac- 
ters of a variety, but ifierely x>roduces certain slight variations of nutri- 
tjiou, it may be employed to perpetuate varieties, races, or accidental 
^eie^ial plants; but if the infiiience of the graft on the 
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somatoplasm is very marked aud proves to be speeifiCy whicli experi- 
nieiit alone can determine, it may be apx^Iied to the creation of new 
varieties. Thus a new field of operations is opened up to seedsmen. 

Hardiness of plums, F. A. WAirorH {Yennont Sta. RpL 1898 ^ pp. 
273-279^ (Igms. 3 ). — The approximate northern limit of successful cul- 
ture of each group of plums is investigated and discussed. The limits 
of Lombard and Bradshaw (Domesticas), Burbank and Kelsey (Jap- 
anese), and the Wildgoose group are graphically represented. The 
"Americana and Mgra groups are said to be the hardiest of all plums, 
■thriving about as far north as any x)ermaneiit form of agriculture is 
found. ' The Waylaiid gronx> - is believed to be about as hardy as the 
Wildgoose, and the Miner group slightly hardier. The northern limit 
of the Chicasaws has not yet been satisfactorily determined. 

Problems in plum pollination, F. A. Waug-h (Vermont 8ta. Ept' 
1898 j pp. 238-262^ , figs. 4 ). — ^This is a continuation of work already 
reported (E. S. R., 9, p. 837). Experiments to determine the self- 
sterility of pliiiiis were coiitinned. The results further substantiated 
the conclusions reached in 1897. In all the tests which we have made 
in 3 years in Maryland and Vermont, practically all varieties of [native 
and Japanese] plums have proved to be absolutely self-sterile. The 
only positive exception to this rule is the Chicasaw variety Eobinson/^ 

ReUaMlity of experimental method 240-244). — Certain objections 

are discussed that have been made to the reliability of the method of 
testing self sterility by covering blossoms with paper sacks, as used by . 
the author, in common with other .experimenters. It is said' that 
blossoms covered with paper sacks are not pollinated, or, at most, the 
experimenter ' has no assurance that they are, (2) The paper cover 
introduces an unnatural condition, which may interfere with the devel- 
opment of the young fruits, even after pollination is properly effected.^'’ 
To these objections the following considerations are opposed': ' 

^*‘(1) As to uncertainty of polltnation. (a) In the experiments of 1897 . . . 6,365 
[covered] blossoms set only 3 fruits. . . . It seems incomprehensible that [such a 
small proportion of blossoms] should have been able to pollinate themselves, 
(b) The circumstances are not unfavorable to pollinatioii, . . . [Covered clusters of 
blossoms] furnished an abimdance of pollen within the sack, so much that, in many 
instances, when a sack was removed, a considerable 'quantity of the yellow dust' 
•could be shaken out into the hand. The agitation of the sacks full of blossoms in, 
the wind seemed, to insure, an effectual distribution of the pollen to all or nearly 'all 
,,the stigmas, (e) Further than this, sacks were removed in many cases and thO' 
stigmas examined with a lens. In all such instances, quite without exception, the 
. stigmas, were found to be liberally covered with pollen. . , . (d) In a iinmber of 

cases the sacks were removed when the blossoms were opened and ,'the.stigiSM recap-,.', 
tive, .and pollination was carefully accomplished by hand. In these cases the results ,, 
''werO'"not different, (e) The variety Bobinson, in several different ©xpeiimemts in 
....'Vermont 'and in Maryland, has always set more or less fruit. This has Seemed to 
prove its seif ■ fert,ility in those cases and at the same time to show that a snffidient 
pollination is,us.u.ally secured under the experimental conditions in question. ' 

^T2) As to the introduction of unnatural conditions, (a) The fact just brought 
■out under ,(e)' . . . saejtns to show that the coiidition& are not sufficiently nnnatiiral 
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to accoimt for tlie results secured in our experiments. " (b) Tlie principal answer to 
this objection, however, lies in the fact that blossoms cross-pollinated by hand and 
inclosed in paper sacks, other conditions being reasonably favorable, almost always 
make a satisfactory setting of fruit.” 

Opinions confirmatory of the above are quoted from private corre- 
spoiidence with experts (E. S. E.j, 6, pp. 46^ 47). Studies of poilmation 
affinities have led to the ebnclusiou that all the commonly cultivated 
Japanese and native, varieties belonging* to several different species 
seem to be quite reliably interfertile. ' » 

The theory advanced by Heideman^ that the polliiiatioh affinities of 
plums are to be judged from structural variations of the blossoms was 
investigated but failed of verification. 

Investigations were made on the relation of insects to pollination of 
orchard plums. Large clusters of plum blossoms of several varieties 
were covered with coarse mosquito netting, thus excluding the ordi- 
nary insect visitors, but permitting free pollination by the wind. 'Eot 
a fruit was set under the netting, although a crop was obtained from 
the rest of the tree. An enumeration of 28 species of insects captured 
on plum blossoms is made. Of these, 18 were Hymenoptera and 10 
Diptera. Most of these species take little active part in pollination. 
The common lioneybee is believed to be chiefly instrumental in the 
d.isMbiition of pollen. , • 

Mossoming season of plums (pp. 248-257). — ^Prom a study ofthe' dura- 
tion of the blossoming period of plums in 1898, the following conclu- 
sions are drawn : ■ 


Under circumstances of good weather the blossoms of a given variety are open 
and the stigmas recepti ve in sufficient number to insure the setting of a full crop of 
plums for .from. 1 tO' S days. ' 

When the we,.ather is .bad, a .given va.riety may remain hi' blos.8om. for ah 'lndefi- 
niMy long time,, though .usually there will not' be .a,, sufficient numher,' of 'pistils, ;in 
condition to' set a -orop' through more than. 5 to'.V days. , ' 

' ' uo pollen i8,„av.ailable, or when' by- any means, fecundation .is 'prevented, 

..stigmas will remain receptive .4 to 6 days, even in sunny weather/^,', , , ' : ' 


But regarding,, ' these' statements it. is remarked that' the. real 'pollina- 
'..tioii -is'ofteueffiected'' w to 4 hoursof a single day in -bright, 'sunny.' 

..'weatlier,; and- that though 'a tree -/.may rem'ain, in blo-'om for '2 -or . even 3 
.. weeks.- 'during coM^ra 'it is almo'St- certain mot, to, ..set any 

fruit in such a case.'' ■ , 

From a comparison of the blossoming seasons' of several varieties' of 
plums the 'Conclusion is drawn that probably the variations from year 
', to, year' i-ii' the order of blossoming 'are of small practical consequence 
-in 'any given 'locali,ty. ; 

A 'further comparison of . varieties in widely different localities was 
made to determine wheth-er ''the blossoming periods of both follow the 
same order.,' In '22 O'Ut 'of 25 varieties selected at random the deviations 


^^not more than 2 -days in either dire"Ctio!i — m diflerence which 
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iniglit easily be caused by local influences .of soil or transient influences 
of' climate/^ Tiie blossoming chart published last yeai* has been recon- 
structed and improved. It is believed that such a chart is most trust- 
worthy for the locality where the notes are taten^, but that^ granting 
room for some exceptions, it may be used in other localities without fear 
of serious mistakes. In order to assist in its interpretation for other 
localities and at the same time to give a fuller idea of the progress of 
the annual flowering season, 2 isopheiial charts are arranged to present 
a view of the blossoming seasons of 2 standard varieties for 1898» 

The grape, J. 0. Whitten (Missouri Sta, BuL 4.€j pp. 31-76 ). — 
Studies were made on about 150 varieties with reference to their com- 
parative value for commercial purposes 'and home use, adaptability of 
the difterent types to Missouri, self-fertility, blossoming period, and 
average size of bunch and berry. Bata are tabulated showing the 
origin of each variety if known, its vigor, health, productiveness, weight 
of average fruit cluster, weight of ilverage berry, color of fruit, flavor, 
date of first flowering, full bloom, last flower, ripening, and period of 
fruiting, with notes on self-fertility. The varieties are also arranged 
in the order of their ripening in 1898, according to average weight of 
berry and average weight of bunch, the weights being given for each 
variety. 

following varieties ripened- in 1S98 ahead of lloore Early: Early Ohio, 
Champion, .Green Moiintain, ' Moyer, Hartford, ' Jewel, Ives, Janesville, New Haven, 
Amlnia, and Brighton. ■ 

Among the best 'very early varieties for commercial planting, Jndging from oiir' 
own experience and the experience of practical growers, are: Green Mountain, 
Campbell Early, Je'wel, New Haven, Aminia, Brighton, Moore Early, and Norfolk. 

««The grapes having the largest berry are: Colnmbian Imperial, McPike,' Eaton, 
Salem, and Moore Early. 

^^Th© Ozark is the most vigorous and productive variety we have tested. 

Among the most promising comparatively new or little-kno'wii varieties are 
America, Aminia, Brilliant,, Campbell Early, Green Mountain, Hicks, McPike, Now 
Haven, Norfolk, Ozark, Rochester, and Rommel.^* 

The sa-ckiug of most varieties of grapes was found profitable.. Green 
Mountain gave better results under the treatment than any other 
variety tested. About 40 |)er cent of the varieties in the station vine- 
.yard. were found to be seif-sterile. Experiments indicated that the 
source of the pollen had no effect on the’' character of the fruity but 
were inconclusive. 

-Hotes are given on a considerable number of varieties and -on -the,, 
species in cultivation, .^stivalis and Lincecumii are considered, -best, 
adapted to Missouri. Labrusca produces the largest and finest frnitj 
-.'but sometimes" suflers from the heat of summer. 

Cold storage for fruit, E. E. Faville and W. i- Hall {^msas 
SM, BuL 84j pp. Sl^ pU. .2, dgm$. 3). — T^hU bulletiti treats of cold storage 
for fruit on the farm and in cities. Cold storage' on the farm may be 
with or without ice. In one case of home storage without ice, a store- 
house, was made by lining the bottom' 'and sidea of an old Imtbed with 
Rti^aw and ' covennfi' with the same ' material ' and oiled muslin. This 
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Hietiiod is not eoiisidered safe in Kansas in a cold winter* Anotlier case 
is tliat of a eare in a liillside sloping’ to tlie north. Details of con- 
struction are given. In order to secure the best system of ventilation 
and the most even and desirable temperature^ the use of an uiidergroiiiid 
pipe for ventilation is recommended, leading- from an opening in the 
floor of the cave to a similar openiBg on the surface of the ground 
several rods away. Plans and specifications are given for a cold 
storage house in which refrigeration is provided for by packing ice in 
the second story. 

The advantages of cold storage at home and in cities are .enumerated, 

A table partly compiled and partly based on experiiiie,nts at' the 
station shows the best temperature for imeserving summer and winter 
applesj pears, i^eaclies, grapes, i>lums, berries and cherries, bananas, 
lemons, o.raiiges, figs, raisins, watermelons, muskmeloiis, tomatoes, 
cucumbers, celery, cranberries, onions, iiotatoes, asparagus, and' cab- 
bage, .and iiidicates the j)ackages in which they should be stored and 
the time they may he exi>ected to keep. 

A series of experiments in the x>reservatioii of fruits in cold storage 
were carried out in cooi:)eration with two cold storage companies in 
difierent cities. Trial shipments were made of peaches, grapes, plums, 
tomatoes, cucumbers, pears, and apples. Egg cases gave superior 
results as ship|)ii:ig packages for peaches. Grapes packed in vsawdiist 
kept better than those stored by any other method. Out cork is sug- 
gested as an even better i)acking material for grapes. It is believed 
that the best results in storing grapes can be obtained in a room cooled 
by dry, cold air currents. Eed varieties of grapes kept longest, . fol- 
lowed in order by white and black sorts. The early varieties kept 
best,. but no extremely late varieties were tried. For best results in 
cold storage, 'a grape should mature slowly in a climate of moderately 
cool, regular temperature. Tomatoes should he picked when just 

■ beginning .to ripen. . Gucumbers were not a success. 

Experiments with pears were on a very small scale. Winter Kelts 
grown in Kansas did not keep so long as the same variety from Cali- 
fornia. Yarieties with open cores kept best. A quoted opinion advises 
wrapping each individual x>each, pear, and plum. Tests with apples 
indicated that considerable difference exists in varieties as to the length 
of time they will keej) and the ■ temperature at which they will ' keep 
best. Ai^ple scald is b.riefly described. Kotes are giveii' on the pro- 

■ 'duction of fruit intended especially for cold storage. The practical 

points in the handling of fruit tor cold storage are goiieinto throughoat 
the bulletin in great detail. ■ ■ 

CoM storage of fruit {Jour. Bd. Agr, [ilo'Jidow], 6 {1899)j Mv. 
'85-S7). — This is an abstract of a report of experiments , in 'England. on 
cold storage of fruit. 

’ ‘ [Each of 3 chambers] was iittedwith tiers of galTaiiized w'lre shelves around the 
sides, and the fruit was placed on these under three diderent coiiditio.us : '(1) Exposed, 
enveloped in grease-proof paper,, and (3) surrounded or .covered 
by ^ ;,lt was found that strawberries could be kei>t for at least 3 weeks 
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in a temperjitiire of 3(P, "but it was necessary to siirroimd tlie fruit witli cotton, wool^ 
or. in^the i-ase of fruit in sleTes, to place a pad of that laaterial over the top. When, 
this jirecaiition was not taken, the fruit, tIiong:li sound, became dull and lost the 
fresh, inviting appearance which is so iniportu-nt when it is offered for sale. Black 
ciiiTaiits kept well for !(,) days, after which they began to shrivel, hut jihiinped aaci 
freshened o,n exposure to the air so as to he loarketahle. This was. especially the 
case with hlack currants that ha-d been stored, iu market sieves covered with a wad 
of cotton wool. After a,- fortnight's .storage, the temperature was raised, from 30 to 
32"^ F and this seemed to give the liest results. The experinients with red currants, 
were an iinqiialitled success, the fruit remaining j)erfectly sound for 6 weeks, and 
inaintaiiiiiig its freshness when exposed to a normal temperature for 1,0 hours. Cher- 
ries covered with wool kept for a month at a temperature of 3(F, and at 3tF were 
not o,iily sound, sweet, and juicy, but fresh and clear. A,fter the fourth week the 
fruit began to wrinkle. . . . Green Gages were kept in excellent condition lor 10 
weeks and Victor ia plums kept for 9 weeks, but the cooking varieties of pluiiis, with 
that exception, did not lend themselves satisfactorily to cold storage. I,a the case of 
apples, specimens of most of the leading dessert sorts were strucd on September 17 
and October 8, and, with one or two. exceptions, they kept until the end of January, 
a temperature of 3(1'“' being found most suitable.'- 

Pears kept at the same temperature, or a trifle under, for 3 or 4 
months; individual apples and ])ears of a iiiiniber of varieties, most of 
which did not ordinarily keep later than Christmas, kept in storage 
until the end of March. Tomatoes were kept for 6 weeks, hut the fruit 
was injured by a discoloration at the point of attachment of the stem. 

.Belgian horticulture (Florists^ Exchange^ 11 {1899)^ Ab, 40 y 1003, 1004 }, — 

Extract of a paper a.a this subject read by S. S. Bain before the Canadian Horticuh 
tuxal Association. 

Coastmction and management of hotbeds, F. A. Huntley (Idaho Sta, Bui 17 ^ 
pp. 17-38,, figs. 4 ). — Popular notes on the c on str action and management of hotbeds, 
especially for the home garden. It is .recotimiended that a hotbed for the use of a 
family of ordinary size contain at least 45 scp ft. of ground surface. Corner blocks 
are preferred to posts, and a width of 5 ft. for the hotbeil 'is considered more conven- 
ient than 6 ft. 

Culture of asparagus and the use of commercial fertilizers, E. C. Pbai^el (Towr. 
A(jr. Prat., 1S99, II, Xo. 3o, pp. 399-301). — Analyses are given of tl:ie a,sparagu,s soils 
of the Mai,irthe-et-Moselle district and of asparagus (fertilizer constituents of edible 
asparagus and of co,iBplet8 stems), With this data as a basis the author endeavors 
to show that the addition of some .form of commercial fertilizer to such soils supple- 
nieutary to barnyard manure is a necessity. A formiihi for this purpose is given, with 
suggestions as to the time and manner of application. 

Asparagus — raising, growing, and forcing, G. Hatfield (GardeM, 36 (1899), Mo. 
1449, pp. 156-15S, fig. 1). — Paper read before the Royal Horticultural Society at its 
meeting April 18 and based largely on the results of the author's own experience. 

Variation in the graft and the transmission of acquired characters, L. Daniel 
'■{La variation dam la greffe et Vkeredite des caracteres acquis. Fails: Mmson, 1899, pp. 
pZs. id).— See p. 343. 

Peach culture, J. H. Hall (Trans. Massachusetis Sort. Soc., lS99,pL ly^ip. 33-3S ). — 
Paper, with discussion, read by the author before the society at its January .meeting. 
It deals largely with New' England eonditions., ■ ■ 

'Monograph of the Wayiand group of plums, F. A. Waugh {Vermont' Sta. Epi. 
1898, pp. 380-387, figSn d, pis. J).— The 'group is .stated to be one of th© 'most distinct 
of the indigenous American plums.. The several varieties are more uniform 'tl'ian in 
most groups. They are especially adapted. to the Central and Southern States and 
probably would be fcMiiid 'hardy mxicli farther north. Varieties of this group are 
characterized by .clear. -white buds'. and .generally by great firmness of liesli. They 
are especially desirable for shipping long distances, 'preserving, and spicing. 
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Plums under glass {Joui\ Mort., 51 (1899), pp. 199, :200; 2659, p. 23S).— 

Popular directioBs for tlie growing and management of plums tinder glass. 

Hybrid pliims (Call/ojoim Fruit Grower, 24 (1899), Xo, 591, p, 5 ). — Biseiissioii of 
tbis subject based largely on tbe work. of F, A. Waugh. 

The forcing of pineapples (Tfiener Iltus, Gari. Zfp., S (1899), Xo. 9, p>p. 296S99),— 
Directions, based on experience, for the successful forcing of pineapples. 

Cocoa planting in Samoa {Flaniiug Opinion, 4 (1899), Xo. 43, pp. 662, 663 ), — The 
details of cocoa growing and tlie development of tills industry since its i.ntroduction 
ill Samoa in 1892 are briefly discussed. 

' Cacao, tdS. Gexmax and J. B. Habrison (Mpft Agr, Jforh Bot, Gurd. [British 
Guiuna'}, 1893-1895, pp, 105-121). 

The mango Bog. Bot. Gant Trinidad, S (1899), X'o. 20, pip. 190-219, figs, 12 ). — 
Illustrated descriptions of 12 varieties of mangoes (Mmigifera l»,dica), .witli an account 
of the growth of mangoes in the Royal Botanic Gardens of Trinidad and a discussion 
of shipping requirements. 

The strawberry inannal, Laxton Bros. (Bedford, England: Laxton Bros., 1899, 
pp. 189 ). — This book coin]'>rises information dealing with the origin and history, hy- 
'!.>ridization, crossing and seedling raising, and cultivation in private gardens and 
for market. Chapters are also given o.u forcing, manures, insect and fungus enemies, 
and suitable varieties for difterent jnirposes and various soils. 

Report on strawberries for the season of 1899 from the Strawberry Valley 
Pniit Parm, Maine, E. W. Wooster (Amer. Gard., 20 (1899), Xo. 249, p. f>7^?).“This 
is a brief report on the results obtained in a test of nearly 100 varieties of straw- 
berries. ^‘The most profitable varieties "were Parker Early, . . . 15,000 quarts per 
acre ; . . . Glen Mary, Clyde, Haverland, Ridgeway, and Lovett on beds fruiting the 
lirst season, and the Biihach and Beverly on beds fruiting the second season/^ The 
Clyde, was injuriously affected by tbe wet weather. Glen Mary held its size the best 
of all the varieties tested. The Hunn was the latest to blossom. 

Late sti'awberries, J. 8, W. (Garden, 56 (1899), Xo. 1451, p. 198).— ’Notes on desir- 
able late varieties, with cultural directions and special consideration of, alpine 
strawberries. 

Experiences in rational cojffee culture, F. W. Dafekt (Mrfakrmigen il'ber 7^ation^ 
ellen Kaffeebmi. BerUn: Paul Fareij, 1899, pp. 60, p)U. 2, Jigs, ^i).— -Parti of this work 
'deals' witli' the limits of proiloctivity of a coffee x)lantation, Part 11 with the factors 
wMcb'.'infl'uence ..its, productivity, and Part III with the means by which its produc- 
tiveness may'' be '.increased. The w’ork. is based on the results of the aiithor'’s exi}erx- 
meiital work on coffee culture .in Brazil and on the work of Leister Arnold, Rigaud, 
van Goxkom, Morren, and other, investigators- in India, Madagas<".*ar, Java, a'iidr>tl;i6r 
coffee-prodii.'dng countries. - The chapter deali.ng with the, fertilization of .coffee trees 
is especially instructive.' 

The hoEyhock, R. P. Brotherston- (Jour. Hort, 51 (1899), Xo. 2658, pp. 205,206),— 
Directions are given for the culture of hollyhocks with regard to the avoidance of 
til© hollyhock disease. The author advises that seed be sown the end .of August ot 
first of Beptembcr and the plants 'potted about the last of January. They should 
then be kept in a dry, cold pit for .the remainder of the winter and planted out' in 
the spring, Coiiimexclal ferti.lizer8 have been used wi.th s'ueeess by the author as a 
substitute for barnyard manure in the., culture of hollyhocks. 

Hotes 011 lilies, P. A. Wavqu '{F amont Bta. BpL 1898, pp. 296-302). —An enumera- 
tion of the known species of -the .genus' lilium, follow'ing, the order of' Bak"©rb 
Analytical Ivey as given in Hicliolson^s Dictionary of Gardeni'Ug. ' Eight species 'iiew 
to Bakers list are added, including 1 ■ species that Baker classed', as 'a variety. 
Brief horticultural notes are given on nearly all species. ' ' ■ , ' 

MEtonia bleui, H, Dautiienay (Bev. JSort, 71 tmo), . Xo. 17 , 'pp. 400 - 402 , figs. 2 ).— 
A description of this comparatively 'Hew orchid' obtained by' M. Bleu by crossing 
M. rwsUL ■ 
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Tile new giant violets, J. C. House {Harden, ^0 { 1899 )^No. U 54 ^ 
pLl). — Six varieties of these violets are described and notes given on their culture 
in the open and under glass. 

Lawn management and seed mixtures, F. P. Sperry (Proc. C&lum'bus JIorL 
Soe,jlS (1898), 98-31 ). — Jsotes on the preparation and caro of lawns. 

A new drought-resistant sod — Carex alba, P. be la Bathie (Eee. Sort., 71 
(1899), Wo. 17, p. 403). —The author has employed this sedge in his garden as a border 
for flower beds and for lawn purposes with excellent results for o years. It has been 
especially valuable during dry seasons. Cultural directions are given. The P^ant 
is thought very desirable for light soils. 

Cafaganas, W. J. Bean (G-arden, 56 (1S99), Wo. 1450, pp. 177,178, /I//. i). —Derailed 
descriptions of 12 varieties and species of this hardy shrub, with a discussion of 
their ornamental features, and recommendations as to the most desirable vaidetie® 
to grow. 

Hedges, their planting and care, P. Jurass (Pent Landw, Presse, 34 (1890), Wo. 
70, p}’ 797 ). — Hawtliorn hedges are especially considered and vsuggestions given 
regarding a large numl>er of other shrubs snitiiblo for hedge growths. 


SEEBS—WEEBS. 

Impurities of Vermont clover seed, L. E. J'ohes and W. A. Obton 
( Vermont ^ta. 1898^ pp. 239-231, fig. .7). — In tbe spring of 1897^ 34 
samples of clover seed were obtained from farmers in various portions 
of tlie State. These were carefully examined for imparities, which are 
divided into inert matter and viable seeds, inclndiiig all foreign seeds 
that were apparently sound. Twelve samples of alsike and 20 of red 
clover were examined, the results being shown in tabular form. The 
percentage of viable weed seeds in red clover varied from 0.3 to 3.2^ 
with an average of 1 per cent. In the alsike the weed seed varied from 
0.4 to 5.2 per cent, with an average of 2.5 per cent. In a number of the 
samples several weed seeds considered most pernicious were found to 
be quite abundant. Most noteworthy of these were the sheep sorrel, 
English plantain, bracted plantain, wild carrot, and dodder. Sorrel 
was found present in 60 x>er cent of the red clover samples examined, 
and the English x)lautain occurred ip 70 per cent of them. It seems 
from a statement made in the report - that the larger seed dealers have 
facilities for cleaning tlie seed, and the purity of the sample depends 
largely upon the dexnaiul for high or low jxriced seed. 

InflTueiice^ of size of seed on germination, A.. J. J. Vandevedde 
(B ot Jmrb. Dodonma, 10 {1898), pp. 109-181, pis. 6, Jigs., 2 ). — The author 
reports, upon germination studies of l.,800 each of large, ■ average, ubd 
small seeds , of peas, oats, rye, wheat, and barley. Each lot -of ^seed, 
was divided into lots of 100 and germinated under identical conditions. 

Among the results given it is stated that the time required for the 
germination of large vseeds is greater than for small ones, but the differ- 
ence is slight, being unappreciable in the case of peas and rye, 

.even less .with wheat .and barley. ■ ■ ■ 

: . The 'total germinations ''were: great#:l||;;;||fo>S^ 

,||g|p.t..with.foarleyi^;;;;J:3|§f;;]pe^^^ 
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erable, and for oats it is sliglit. In tlie case of barley tlie large seed 
possessed tlie greatest germiiiative energy. 

The aiitlior believes that in agricultural xjractiee, depth of seeding^ 
variation in composition of the soil, insect injuries, etc., exert a much 
greater intlneoce than size of seed. These conclusions apply only to 
the geriiiiiiatioii of the seed, without any reference to vigor or fertility 
of the plant. 

Oil the artificial use of enzyms in germination, F. A. Waug-h 
(Vermont StiL ISfJSj pj). 290-M5 ). — In eontinuation of investiga- 
tions previously" reported (E. S. E., 9, p, 844), author has studied 
the effect of' a number of diastases on germination of old seed. In 
previoiislj' reported exiieriments a niiniber of different kinds of seeds 
were used, while in those presented in this report the experiments were 
conflBed to tomato seeds. The experiinents are said to confirm the 
tentative generalizations of the j)rovioiis year, and it is claimed that 
the various enzyms used act upon the seeds by the conversion of a 
proportionately large quantity of the starch contained, and it can 
hardly be questioned that this conversion is to the advantage of the 
seeds in germination. The tomato seeds which react especially well 
toward various enzym |>reparatioDS contain an umisual aiinount of fat. 
What the eoniiectioii between these two facts may be is not yet clear. 

Weeds of Oklahoma, E. E. Bogte ( OMalioma Sta. IhiL 41^ pp. 12^ 
figs. 14 ). — ^The present bulletin, which is designed in some respects to 
replace Bulletin 17 of the station (E. S. E., 7, p. 872), describes as far 
as possible those weeds that are most abundant throughout the Terri- 
tory and which interfere with agTiciiItiire in all its branches. Some of 
the worst weeds of the Territory are omitted, as they are only so far 
known in restricted localities. Suggestions are given, under the dis- 
cussion of each species, for their destruction. 

■ Among 'the w"^eeds listed are the following: Perennial ragweed^ 
Buffalo bur, crab grass, bull nettle, Torrey night-shade torreyi)^ 
horse nettle, prairie, acacia, horseweed,, 

siinfiower, crotoiq snow-on-the-mountain, tumbleweed, x>assion vine, 
■and purslane. 

Notes upon Vermoiit weeds, L. E. Jones and W. A. Obton ( Ver-' 
mont . StarBpt 48.98, 'pp. 219-228^ figs. 7).— In resi)oiise to a circular of 
. inquiry sent out by the botanist .of the station, a number of replies 
relative to the more troublesome weeds of the State were received. 

^ These were groux>ed into several categories based' uxion the frequency 
with 'which' they were reiiorted. .Those most 'frequently reported .are: 
White 'daisy,, kale {Btmsiea sp.),- orange 'hawkweed, wild carrot, witch 
gras's, goMen-rod, yellow daisy, plantains, ragweed, sorrel, docks,.' and' 
hardback. 'Other lists are given in which 10 less serious offenders are' 
mentioned, and a list. of some '60 others, O'Ccasionallyqnentioned'' conir 
pletes the report. '."b., 

Report of the seed-control station at Gothenburg (Sweden) for 1897-98^ J.E, 
1S9S^ PI). I5),r 
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Effect of electricity on seed germination, G. Tolomei XMend. Acad. Zinoely Smne, 
7. 8er,f 5 {X898), No. 1, 177-1S3). 

Some germination studies on cereals, L. H. Pammel {Proo, Soc. Prom. Agr. ScL^ 
XS98, pp: X94-303). — ^Notes are given on the effect of nnmerous factors on the germina- 
tion of cereals. The germination of wheat as affected by latitude is commented upon 
and numerous studies given on the germination of corn. 

Motes on the germination of seed within the fruit, J, C. Costeiius (Bot JaaM)., 
Dodonxm, 10 (1899), pp. lSo-141, fig.l). — Attention is called to the germination of 
seed within various citrus and other fruits. 

Coiiceriiiiig the quality and germinative ability of conifer seed, A. Burger- 
STEIN (Wiener Ilhis. Gart.Ztg.,94 (1899), No,6,pp.lDS-l9G). 

On, the germination of Neotia nidus- avis, M. Bernard (Compt. Bend. Aead. Sci. 
Paris, I'M (1899), No. 30, pp. 12oS-1355). — The author states that in the germination of 
the seed of this orchid, mycorrhizte are absolutely indispensable. The symbiosis 
which is established is very complete, and it is probable that the seeds of most orchids 
are in this way able to germinate and grow in rather sterile soils. 

Motes on the management of birch seed, W. Somerville (I'rans. Boy. Scottish 
Arl)or. SoG., IS (1898), pt. S,p. S19). — The seed are sown broadcast as soon as ripe in 
an open, moist but not wet seed bed, lightly covered with sand and rolled. The bed 
is kept moist by a covering of branches and watered if necessary. This covering 
must be removed when the seedlings begin to appear. A light cover of spruce leaves 
is needed as a winter protection. In this way the author says he never fails to 
obtain satisfactory results. 

The weeds of Mew South Wales, J. H. Maiden (Agr. Gas. New South Jl’’ale8, 10 
(1899)^ No. 6, pp. 489-493, pi. X). — This is the beginningof a systematic einimeratiun 
of the weeds of the country. The plants are discussed botanically and economically 
and suggestions given for their eradication. 

The use of chemicals for weed destruction, C. Dusserris (Chron.Jgr. Canton 
Vmidy 12 (1899), No. 12, pp. 265-268). — Reports experiments with copper sulphate, iron 
snlphate, and sodium nitrate for the destruction of mustard in fields of cereals. 
Copper sulphate, 5 per cent sohitious at the rate of 800 to 1,000 liters per hectare, 
will destroy the weeds without serious injury to the cereal crop. Iron snlphate is 
less efficient, requiring at least 30 per cent solutions. It is said that 1,000 liters of a 
20 per cent solution of nitrate of soda will destroy the flowers and leaves of char- 
lock but will not destroy seed already formed. It also has a strong fertilizing value. 
These treatments can only be given to cereals, being injurious to other croj^s. 


DISEASES OE PLANTS. 

Report of the "botanists, L. R, Jones a!id W, A, Ortom [Yermont 
8ta. Bpt 1898^ pp. 189-23()^ figs. 14 ). — This contains a report on potato 
and apple diseases and their remedies, asparagus rust, club root of 
cabbage and turnip, a partial list of parasitic fungi of Vermont, notes 
on Vermont weeds, impurities of clover seed, aiul observations upon 
the causes and eonditions of sap flow in the sugar maple.. 

During the season covered by this report the various formS' Of potato 
blights were recognized as seriously injurious to the foliag*e. ■ Owing .to' 
the prevalence of cloudy weather, the plants at the beginning of August 
were in a' state to be severely attacked by the tij) burn. The advantage 
of .Bordeaux mixture in preserving the general vigor of the plants and 
warding off disease was clearly shown. The fungus diseases made 
their appearance, late .:i:n,The''BUinmer, and were checked to some degree 
by the application' ll'''ibrdeaux mixture. ' Experimental work with 
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fEiigieicles was carried on in two fieids, wMcli 'reempliasizes the' fact 
that applications of Bordeaux mixture to potato folia'ge brings a large 
financial return. ■ 

Potato-scab experiments were conducted in which the relative merits 
of corrosive sublimate and formalin were compared, and in many ways 
tlie latter proved the more desirable as a preventive of the potato scab. 
In addition to having no retarding effect, fonnaliii apparently slightly 
stimulated the, growth of the potato plants. 

Xotes are given upon apple scab and' apple scald. Spraying experi- 
inents were conducted for the imevention of apple scab in 1897, in which 
' different applications of Bordeaux' mixture and Paris green were com^- 
pared. The results of the treatment are tabulated, , from which it 
appears that those trees sprayed 3 times yielded about 3 times as much 
fruit as the chec,ks. On those sprayed .o times, the estimated value of 
the fruit was 7 times as great as of those receiving no treatment. , 

The attention of the station was again directed to the scald of apples, 

'' which is usually troublesome on the Bhode Island Greenings. A pre- 
liminary report of investigation of this disease has already been issued 
. (E; S. E., 9, p. 847). From investigations carried on thO' last year, it 
' appears probable that the primary cause of the scald must be sought 
in the climatic and orchard conditions, the condition of the storehouse 
■being, secondary. 

.The occurrence of the asparagus rust {Pticeinia asparagii) m a num- 
; her of gardems in the vicinity of the station in 1897 iS' reported.; ■ The 
disease' is briefly described and remedial measures largely , compiled: 
from.NTew Jersey Stations Eeport for 1896 (B. S. E., 9, p. 657) , are given. 
Notes are also given on the club root of cabbage, specimens of which 
, were:received in'^August, 1897. : ' ' 

A partial list of the parasitic fungi of Vermont is given, together 
with tfleihost plants of each. ■' 

Fommlin for grain and potatoes, 

77, J2f. SS-44), — The 'author briefly.:;;a^e^tfes 

cereals and also potato scab. ..It is :Suggestcd;'that' t'lm .use'of formidin^^ 
for smut in wheat and oats, and for scab in potatoes, has been found 
by many trials to be one of the ..cheapest, simplest, Ahd , most 
^ remedies yet suggested. A number -of : trialS'have been conducted'(,:i^ 
this fungicide, and data rehitive- to its effect on wheat is given, in 
, which it appears that so far as the seed grain is concerned a treatment 
'of S hours in a solution of the strength of'.l, lb. of .fomalin,' to 50 gal 
' of water is slightly, if at all, injurious to the growth of, the plants. ; , 
i * In connection with the use of this substance for prevention of potato 
'' scab attention is called to the 'previous .publications relative to the use 
of this fungicide (E. S, E., 9, p. 456:; ■10, p. 263), and the recommenda- 
tions there given are repeated. 

Furtlmr studies of cucumber,, melon, and tomato diseases, A. D. 
SeIjBT {GMq Bui 105^ pp. 217-23$^ figs, The prevalence ■of.'dis-,' 
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eases of the cucurbits and tomatoes was discussed in Bulletin 87 of this 
station (E. S. E., 10^ j). 361), and in 1898 turther investigations were con- 
ducted for their prevention „ 

The principal disease this season, as formerly, was the downy mildew 
{PIasm() 2 )ara C'uhGnsls)^ but owing to the earlier harvesting of the crop, 
tlie actual loss was less than the previous year. 

The aiithraciiose of cucurbits has increased in abundance and destruc- 
tiveness. A wilt of cucumbers and muskmelons due to a species of 
Fiisariiim has prevailed besides the usual bacterial wilt PlnjUmticU 
C'UctirMtaGecmm and Gercospora cucurhlUv are reported as spotting 
cucumber leaves, and 0. cUrulUna as growing on watermelon foliage. 

The practicability of saving the late crop of cucumbers from downy 
mildew by the use of Bordeaux mixture was fully demonstrated. 
Spraying for this purpose need not be begun earlier than July 25 
or August 1. Bordeaux mixture is also recommended for the preven- 
tion of anthracnose, downy mildew, and leaf blight of muskmelons, 
although some failures are recorded. 

The recoTiiinendations of previous bulletins relative to tbe treatment 
of tomato plants with Bordeaux mixture are again repeated. 

Further studies upon spraying peach trees and upon diseases 
of the peach, A, D. Selby {Ohio 8ta, BuL lOij pp. 201--21Gjph. 5). — In 
eontiiiuatioii of experiments published in Bulletin 92 of this station 
(E. S. R., 10, p. 557) the author has given further studies upon the 
efficiency of spraying peach trees for the prevention of various diseases. 

The peach-leaf curl is said to have been very destructive during 
1898, aiid'^a further demonstration of the efficiency of spraying with 
Bordeaux mixture before the blossoms open was made. For this pur- 
pose applications should be made as early as April 12, and it is said the 
first spraying may be made successfully either in the fall or in March. 
Whale-oil soap is said to have considerable efficiency when apx>lied as 
the buds are swelling, but is more expensive and not as efficient as 
Bordeaux mixture. Peach yellows was exceptionally virulent during 
the past season and the disease seems to be spreading throiigbont the 
orchards of the State. 

Black rot in 1898, A. PuuNEa? {Bui. [Jfm. Agr. 18 {1899) j 

JSfo. pp. 265--286 ). — The author states that black rot was less prevalent 
throughout France in 1898 than usual and attributes this to the unusual 
atmospheric conditions. In some regions it is thought that probably a 
parasite of the black-rot fungus also aided in cliecking the disease. 
The parasite, Sporotriolmm parasiticim^ is said to attack the selerotia 
of the black rot, destroying them and rendering the spores incapable 
■of germination. ' h 

Comparative studies were made of a number of fungicides, each 
being compared with some well-known fungicide and particularly with 
Bordeaux mixture. According to the nature of their active principles 
the different fungicides are grouped into 4 classes, those containing 
9068--Nb.:4--^5::':';7 
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copper, copper and mercury fungicides, mercury alone, and tliose having 
nitrate of silver for their base. The mercuric and nitrate of silver 
fungicides proved rather injurious, and on the whole none of those’ 
tested showed any advantage over Bordeaux mixture. 

The time of application of fungicides was again considered, and the 
investigations confirmed the results i^eported in 1897 (E. S. E., 9, p. 761). 
Experiments are briefly reviewed in which 4, 5, and 7 applications of 
fongieides were given grapevines, ■ The different number of applica- 
tions was somewhat dependent upon whether the attack of the previous 
year had been a severe one or not. 

The forms of preservation and reproduction of black rot, J. 
Pereaud {Compt Rend, Acad. Sci. Parls^ 128 (1899)^ Wo. 20^ pp. 1249- 
1251). — The fungus causing grape black rot is known to be reproduced 
ill a number of ways, namely, by means of pycnidia, spermagonia, peri- 
tliecia, eonidiophores, sclerotia, and mycelial spores analogous to 
chlamydospores. These, however, are not all forms which carry the 
fungus over from one year to another. 

The author’s investigations show that the particular forms concerned 
in the transition of the fungus from one year to another are the stylo- 
spores arising from the autumnal pycnidia, sclerotia, and perithecia. 
The winter spores of the pycnidia are borne principally upon the leaves, 
branches, and diseased wood. The perithecia and sclerotia exist mostly 
upon the fruit. The general practice, which has been recommended, of 
burying the diseased grapes can not, in the author’s opinion, be con- 
sidered except as one of several means for the destruction of the para- 
sites. This method, he says, only destroys a greater or less'niimber of 
germs, conditional upon whether tlie buried grapes shall not be uncov- 
ered by subsequent cultivation. From this it follows that the destruc- 
tion of diseased leaves and vines and winter treatment of vines are 
quite' necessary. 

Aseptic treatment of vines, L. P. Baeeetto {Rev. Tit.j 10 (1898)^ 
p. 10'6^ abs. in Ann. Agron.j 25 [lS99)j No. 3^ p. 144; Gard. Chron.^ 'S. 
ser.j 25 {1899)^ No. 641^ p. 218). — The author applies aseptic treatment 
to his vineyard. All old wood is decorticated, the whole stock disin- 
fected, and the wires of the trellis sterilized by heat^ all old dried leaves 
are burned, tLie posts are washed with copper solution, and the whole 
vineyard receives an application of copper salts as a preliminary opera- 
tion, The author believes that perfect asepsis can be assured only on 
stony ground where there is but little moist, unwholesome exhalation 
and where disinfection can be easily effected. The above precautionary 
treatment yielded good results and the vines were preserved from rot. 
In another experiment, dusting with ammonium sulphate proved equally 
efficacious. 


The mosaic disease of Holland tobacco, 0. J. KoNiNa {Zimhr. 

9 {1899)^ No. 2^pp> -A report is given 

of hn extensive series of experiments made to ascertain the cause of the 
of tabacco- Dise^ed and sound leaves and plants were 
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studied in many ways^ but no specific organism could be found whicli 
was capable of producing tbe disease. Inoculation experiments with a 
number of suspected organisms were carried out ’but with negative 
results. The author was able to produce the disease upon sound plants 
only where the plant juices from diseased leaves were injected or other- 
wise introduced into sound leaves. Attempts were made to separate 
the active agent by means of glycerin and alcohol without successj as 
such extracts would not produce the disease^ the unknown vlriis/^ as 
it is called, probably being destroyed in this way. 

Experiments are reported in which the effect of different fertilizers 
on the production of the disease is shown, the experiments in this case 
having been made upon plats of 0.5 hectare each. In these experiments 
where turf and horse manure were applied, the growdh of the plants 
was good and only 3 per cent diseased, although all the suckers were 
affected. Turf and 500 kg. Peruvian guano produced good growth of 
plants with sound leaves, but 30 i^er cent of the suckers were spotted. 
Sheep manure produced good strong leaves, 2 per cent of which were 
diseased, and 15 per cent of the suckers. Turf and lime gave a good 
crop, but 7 per cent of the leaves and 40 per cent of the suckers were 
affected. The fertilizers in which kainit and Thomas slag were used 
produced good plants free from disease. The same may be said of pig 
manure and muck, with and without potash, and of horse manure, cow 
manure, and muckv 

A living told coutagium as the cause of the mosaic disease of 
tobacco leaves, M. W; Bbijeeinok ( Ver/iMd* A&ad, Wetem 

(Amsterdam)y ^ (1898)^ No, 5, j)p. fls, 2; abs, in Jour, Bop, 

Micros, Soe, [London]^ 1899 ^ No, 3^pp. 319 j 320 ), — The author, who has 
been investigating for some time the mosaic disease of tobacco leaves, 
reaches the conclusion that the disease is not due to bacteria, but to 
what he terms ‘^a living fluid contagium.’^ When passed through a 
porcelain filter, the juice of a diseased plant, although devoid of all 
bacteria, is found to retain its infective properties. The virus attacks 
only those tissues and organs which are in the most active condition of 
growth and of cell division. It is said to gain entrance either through 
the leaves' or the roots and appears' to be chiefly conveyed through 
phloem. The viniS' may be dried, may pass the winter in the soil, and 
an alcoholic extract may be dried at 40^ 0. without losing its infective 
power;' but it, is quickly destroyed by boiling. In, the milder forms of 
, the, 'disease, the virns chiefly. attacks the chlorophyll granules, but in' 
the more severe cases the whole of the protoplasm is affected. In the 
mild type of the' disease, the leaves in t,he, ,earlier stages seem spotted 
with dark-green patches, which later become brown or orange-brown. 
In severe attacks, especially as a result of artificial infection, the leaves 
become malformed and monstrous. In some of the experiments the 
. ;;ab:Senp;,:0f '; ehlo,rpphyll,,;^^^S;''notMj:;:.^^^;,^ 
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' The author believes that a number of diseases of liitlierto unex- 
plained origin are due to this eause. Among tlieiii he mentions peach 
yellows arid peach rosette. 

Culture experiments with lietercscions rust fungi, Klebahn 
{Zfsekr. Fflam..-enhran 9 {1899)^ Nos. 2, pp. 88-99 3, pp. 187-160^ figs. i).— ^ 
Studies are given of the species of Melampsora, which infest various 
willows and Popiiliis. A list is given of the lieter<£cioiis speciess 
together with their recidialj uredo, and teleutospore hosts; and notes 
are given of rusts occurring on Oarex and Eibes; on Phalaris and 
Arum; on the specialization of Piiccima smilacearum digrapMdis; on 
P. oreMdearum pliaktridis; on P. moUniw; on P. carhMstortw; P.poly- 
go.nij and on PliragmiMum sitbcorUctim, 

Biseased iris bulbs, Gr. Massee {Gard. Gliron,^ 3, ser.^ 25 [1899)^ No. 
652^ p. 412^ fig. i).— The author reports having received from two widely 
separated localities iris bulbs which were attacked by a fungus. The 
parasite forms black patches on the surface of the bulb. These at 
first are small in size and few in number, but increase until finally the 
bulb presents a charred appearance. Tiie fungus at first is quite super- 
ficial, but later the mycelium penetrates the tissues of the bulb, caus- 
ing its decay. 

If the attack is only superficial, soaking the bulbs for 1 hour in a 
solution of 1 part of formalin to 400 parts of water will destroy the 
fungus without injuring the bulbs. Where badly attacked, all bulbs 
should be burned. 

The fungus causing this disease is said to be 3£}jstrosportim adMctim^ 
n. sp. A technical description is given of the fungiis, which is nearly 
related to a similar parasite of cultivated onions. The latter fungus 
(i¥. alliortmi) differs in having smaller and minutely warti^d spores. 

Botrytis cinerea as a hothouse pest, J. Beatjverib ( Gompt Mend. 
Aead. Sou Paris^. 128 [1899), Nos. 13, pp. 846-849; 20, pp. 1251-1253).— 
Under the name Toile the author describes a disease which has long 
been known to horticulturists as causing considerable destruction to 
seeds, seedlings, and cuttings in hothouses. The attacks are made by 
the ■mycelium' of a sterile fungus which is scattei^ed through the soil 
penetrating to some depth. " The identity of the fungus has been a 
source of some discussion, and the author reports a series of experi- 
ments with Botrytis cinerea cultivated on carrots in a saturated atmos- 
phere at a temperature of about 33° 0. After cultivating this fungus 
for some time under the conditions in which the x^reviouslj^- mentioned 
disease is known to occur, the author claims to have induced a disease 
corresponding exactly with that j^roduced in the ordinary way. ■ 

The conidial form of the saprophyte became transformed in to^ a sterile 
parasite and retained this form with considerable tenacity. The con- 
ditions favorable for the development of the sterile .forni' are a high 
temperature, 30^ C. or more, a humidity approaching saturation, a soil 
of mediocre fertility, and a confined atmosphere. These conditions are 
those most fi^equently met in propagating hothouses. 

i' 
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As means for prcweiitiug the attacks of this fuiigas the author cites 
experiments conducted in greenhouses at Luxemburg during the past 
6 years^ in which the soil was sterilized by heating with good results* 
Applications of a solution of copper sulphate and ammonia^ it , is 
thought, would also destroy the fungus in the soil. 

Parasitic fungi, G. Lagerheim (Biliang Svenslca Veiensk. Akad» Handh, M {1898)^ 
No, 4, j}}), 93, pis. 3; als. in Jour, Boy, Micros, Soc. ILondon], 1899, No, 4,p.430 ). — • 
Tlie occurrence of 2 new species of parasitic fungi is reported, namely, Bmjnisa 
phalangiclda on a Plialangid, as yet the only species discovered parasitic on other 
animals than insects; and ZtfsioZ)o??, parasitic on Lasioholns eqtdnus, this being 
the first known example of a basidiomycete parasitic on a discomycete. The author 
also rej)orta the occurrence of Physoderma leproides parasitic on alfalfa in Ecuador. 

A partial list of the parasitic fungi of Vermont, W. A. Oktox ( Contrib. Bot. Fer- 
7nont, No 9, pp. 91), — Reprinted from Yermont Station Report for 1898 (see p. 355). 

Fungi of Colorado, Wyoming, and Nebraska, H. Hume ( Proc, Davenport Acad, 
Sch, 7 {1899), pp. 946-957, ph .?). —Notes are given on collections made in these States 
during 1895-97, and Piiccinla crandalVii on the leaves and sheaths of Festiica Icingii, 
and. Microstroma americanornm on leaves of Cnicus tiniericaniis are described as new 
by Pammel and Hume. 

Notes oilplant enemies, K. 8aj6(IIU(s, Landw, Zig.,19 (1899), No. 37, pp. 883-385),— 
The author popularly describes a number of fungus diseases of cultivated plants 
and gives notes on injuries due to insects, worms, etc. Some relations between soils 
and diseases are pointed out. 

The destruction of the smuts of cereal grains and the prevention of potato 
scab, li. L. Bolley (North Dakota Sla, Bui. 37, pp. 368-379, figs, 3). — This bulletin 
is intended to give a short statement of the diseases in question, outline the investi- 
gations of the station previously published, give statements of some of the results 
obtained in an attempt at prevention of disease, discuss methods of investigation, 
and suggest means for prevention. No new experimental data are infroduced, most 
of the information being drawn from Bulletins 1, 19, and 27 of the station (E. S. R., 
2, p. 740; 7, p. 39; 9, p. 143). 

The rusts of our grain fields, O. Lugger (Farm Siiidends Per., 4 (1899), Nos. 9, pp. 
188-140, figs. 3; 10, pp, 154, 155, f gs.6). — Popular descriptions of the life history of 
cereal rusts. 

Investigations on cereal rusts, Pommer ( Braun scliw. Landw. Ztg., 67 (1899)^ No. 
96, p. 191). — Notes the prospective study of the subject of cereal rusts. 

Rusts and similar diseases of cereals {Braunsckw. Landw. Ztg., 67 ( 2899), No. 96, 
pp. 191, 199).— Brief notes on the causes of a number of diseases of cereals and the 
amount of injury done to the crops. 

The rusts and smuts of cereals, G. Laeosse (Ecv. 5ei. [Pans], 4, ser., 11 (1899), 
No. 16, pp. 493-498). — A resume of the jiresent state of information of the rusts and 
smuts of cereals. 

The smut.s of cereals and their prevention, Tancr6 (Landw. Wclinhl. Schtesivig^ 
ILoUtein, 49 (1899), No. 99, pp. 540-544). — Notes are given on TJsiilago carho, U. des- 
truens, U. maydis, Tilletia caries, T. Imvis, and Urocysih occulta, and recommeiids 
soaking seed grain in copper snlphate solutions as a preventive measure for most of 
the fungi. 

Wheat smut, its cause and means for prevention (Bol. Soc. Agr. Mexicana, 9S 
(1899), No. 39, pp. 636-688). Tilletia caries ami recommends treating seed 
with copper sulphate solutions prior to sowing. 

"' . 'Influence of soaking cereals in copper sulphate solutions on germination, K. 
KiliTLAmziFminfs La^^^^^^^^ 48 (1899), NosM5,pp. 579-586; 16, pp. 605-616).— Tho 

efieift on the germination of soaking rye, oats, barley, and wheat in different 
strengths of solutioh and for different lengths of time is shown. 
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Pungiis diseases of grapes, A. X. YaCHevsky {St. Petershimj; Min. Agr. and Inq). 
Domains^ Dejjt. Agr., 1S99, pj}. So, jAs. 5, figs. IS; rer, in Selsk. Klwz. i Lyesov., 191 (1899), 
July, j>. 180). — Notes are giveii on a niimber of the more destructive parasitic diseases 
of the grape. The life histories of the fungi are descrlhed and suggestions given for 
combating their attacks. 

Report on the inspection of the Trans-Caspian Province and Turkestan vine- 
yards in 1898 (Selsk. Kkoz. i Lijesov., 194 (1899), July, pp. o3-5S). — Notes are given on 
a number of welhknown fungi that were observed on the grapevines, and mention 
is made of several other species which are thought to he new to science. No descrip- 
tions are given of the latter. 

Bmiiissure and its causes, Y. Ducomet {Prog. Agr. et lit. {ltd. LAtst), 20 {1899), 
jNo'. 33, %}p. 198-204). — It is' claimed that as a rule hrunissiire is not of parasitic origin 
hut is due to unfavorable soil and weather conditions. It may sometimes he caused 
by fungi, but rarely. 

Report of investigations on black rot in 1898, A. Pruket {Prog. Agr. ct Fit. {X'd. 
IlPsl), 20 (1809), Ko. 30, pp. 108-119, figs. 3). — In continuation of investigations 
begun in 1897 (E. S. R., 9, p, 959) the author has studied the most advantageous times 
for the application of fungicides, and the previous observations are confirmed. 

On the use of copper sulphate for combating grape Peronospora, C4. Cuboni 
{E-xtr.from Sup. Bol. Soe. Agr., 1899, Apr. 15). — An address before the ItaliainAgri- 
cnltural Society. 

A new remedy for combating grape mildew, J. Dueour {Chron. Agr. Cant. 
Vaud, M {18BB)j No. 13, pp. 304-306). — ^A mixture of black soap 1 kg., potassium sul- 
phid oOO gm., and water 100 liters is recommended. 

A core rot and blackening of horse-radish, P. Soraubr {Ztsehr. PflanzenPrank., 
9 (1899), No. 3, j>p. 132-137, pJ. 1 ). — A description is given of a disease of horse-radish 
in which the central cylinder of the root is blackened and a sort of gummosis 
produced. 

The mosaic disease of tobacco, R. France {KUerletiigyi Kozleminyek, 2 (1899), 
No. 4, pp. I9S-204, pis. 2).— Notes are given on the causes of .the -mosaic disease of 
tobacco and the anatomical changes produced by it. Among the causes discussed 
are insects, fungi, and bacteria, the author believing the disease to be due' to the 
latter cause. 

Leaf spot of the olive, Y. Peglion {Separate from Bol. Soc. Agr., 1899, pp. 7). — 
Notes are given of the leaf spot of olives, which is said to be due to Cyelocmmm 
oleagimim. 

Coffee disease in NTioaragua, Q. Mass'BB (Btil. Boy, Bot. Gard. Trinidad, 3 (1899), 
No. 20, p. 1S2). — The author identifies as Stilbiimflavidiim the fungus which seriously 
' attacks coffee leaves in Nic'aragua, and recommends spraying with Bordeaux mixture 
and burning diseased' foliage as preventive agencies to be adopted. 

The cacao pod disease (Buh Boy. Bot. Gard. Trinidad, 3 (1899), No. 20, pp.l83- 
lB5,fg.l ). — This disease, which was previously noted (E. S. R., 11, p. 166), is' said' 
to be due to attacks, of Fftytoplithora omnlvora. Associated with it is another, Nectria 
described as a new species -by .Alassee. The relationship between the two 
fiiDgi is as yet unknown. The disease is said to cause a depreciation of fully 25 per. 
cent ill the fermented and dried 'beans. 

'■ Some climatic and fungus diseases of . the chestnut, G, H. Po we'll (Amer. 
Gard., 20 (1899), ' Nfo. 242, p.:559, Jigs.. 2). —Notes are given of a body blight, of ' chest- 
nut trunks, a disease of leaves due to some undetermined fungus, sun scald, etc. . 


E2JT0M0L0GY. 

Some insects injurious to garden^ and:' orchard crops, 
Ohittendbr (U. S. Dejit Agr.^ Division of Entomology But l9yn. ser,j 
. ^0). — The squash ladybird {Epilach7ia.horeaMs); Us literature 

article contains an account . of the appearance aM 
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ilistribiition of this lierbivoroiis ladybird. Its food plants jire pampkiii^ 
cantaloupe^ watermelon, cucumber, prickly cucumber (J^chhiocystis 
lohata)^ and the one-seeded bur cucumber {Sicyos cmgtilafm). The larva 
has the habit of marking out circular x>atches on the leaves, within 
which it feeds. The eggs hatch in 7 days, the larvm mature in 16 days, 
and the pupal period extends over 6 days, giving a total of ,29 days, 
from egg to beetle* The evidence goes to show that the species is 
single brooded. Among its natural enemies are mentioned Podisiis 
s^nnostis and Mtipliorocem olctrlpennu. The beetle can be controlled by 
application of arsenites or by hand picking of the adults and egg 
masses. 

The history of the common squash bug {Anasa tristis), — The author has 
discovered a fifth immature stage in this species, making five distinct 
stages beside the egg and the adult. Technical descriptions are given 
of the egg and the five immature stages, as well as the adult. The life 
cycle from the egg to the adult requires I weeks, or in some cases from 
32 to 34 days. The insect is considered as single brooded. Among its 
enemies are numbered toads, lizards {Scelojyorus midulatus). Two egg 
parasites are mentioned, Madronotus anasm and ^Ooeneyrtm anasw. 
This species has pushed north as far as Orono, Me. Young plants 
may be protected with covers or by means of repellents, such as land 
plaster or gypsum saturated with kerosene or turpentine. The vines 
should be gathered and burned as soon as the crop is harvested. 

The horned sqii^ash bug urmigera),—A detailed description of 

this species is given, so as to distinguish it from the last-named species. 
It has five immature stages. The minimum period of the entire life 
cycle is 32 days. The egg masses are smaller than those of A, tristis^ 
numbering not more than 20. There is but a single generation 
annually. This insect probably has the same natural enemies as has 
A. tristis, A few late squashes .may be set out as a trap crop, and 
these may then be sprayed for the destruction of the squash bugs 
which will have gathered upon them. 

So'me oljserimtions in the life history of the squashinne borer (MelitUa 
satyriniformis), — A technical description of the egg is given for the first 
time. ' The author describes also the larva and its difierent stages, as 
well as cocoon, chrysalis, and motlu The^ species is partially double 
brooded in the' District of Columbia, normally two brooded in the G-uli* 
States, and single brooded in the North, The remedies which are 
found to have, most value are harrowing of infested fields late' in the 
fall and plowing deeply in spring, or the reversal of this process, to 
prevent the moths from issuing. Dead vines and old plants, sho'ulcI;b,6;'' 
destroyed as soon as , the croi) is harvested. 

: Jfotes on the pielde worm {Margaronia nitidalis ). — This insect was 
'.observed to, eat holes in' muskinelonS;,aod\caniiil|ip|s,';:;^ 

"plants*: A^ larva' .transformed ' 'to^ u chi^s^tl:' 

\adnlt:pn:''tbe'' 25 th'^' 0 f'::thn:^n,ame':month,:''th^ the 

: ^^chrysalis eo'udition.'-f:The,Iar^^ tofoed. 'first:h|>ntt'''th6' leaves, and 

'Iater_ , to, .^p^©^in to:;the:^ c v;,'.,:: 
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The melon caterpillar [Margaronia liyalimUa], — Tills insect was takeii 
in tlie District oT Ooliimbia for the first time in tlie fiill of last year. 
It is reported from all the Gulf States and from the District of Colnin- 
Ma to TexaSj as well as in Columbus, OhiOj Buffalo, 1^. Y., and Haiiiil- 
ton, Canada. While the Iar\ne are feeding upon the foliage or upon 
the outside of the stem, they may be readily destroyed by the use of 
Paris green. 

The' northern leaf -footed plant hug {Leptoglossus oppositm). — This 
insect resembles in its habits the squash hug. It has been reported as 
injurious from Tennallytown, D. 0., and from Keedysville, Md. 

The handed leaf footed plant hug [Leptoglosstis pliyllopiis). — This insect 
is reported as injuring oranges, as well as the strawberry, x>each, plinm, 
currant, eggplant, and cotton bolls. . Its normal food plant is the yel- 
iow thistle ( Garduus sjmiosissimus). Its distribution includes the entire 
Gulf region, as well as Arizona, Missouri, and the Indian Territory. 
Both of these plant bugs may be hand picked or captured in inverted 
umbrellas or in bags saturated with kerosene. The yellow thistle may 
be planted about the garden as a trap crop. 

Wotes on the stri2)ed ciwiiniher beetle {JDiahrotica vittata)* — A technical 
description of the egg is given for the first time. As deterrents are 
ineiitioned sulphur, plaster, and ashes dusted upon the leaves. Paris 
green is also effective when the insects are on the surface of the 
leaf. Kerosene emulsion and pyrethrum have also been used with good 
success. The wild cucumber {Bchinocystis lohcita) could be planted as 
a trap crop. 

A new ‘wehtmrm enemy of the cabbage and oilier enmferous ]}lanis {Mel- 
lulaundalis). — The species is recorded as injuring cabbage, turnips, 
beets, etc. The moth is reported as la\yiiig its eggs in the heart of the 
cabbage and other vegetables, and the larvm are said to twist the leaves' 
so as to inclose themselves. The insect is a European importation. 
A technical description is given of the moth, larva, and pupa- It is now 
distributed in the Lower Austral region and will probably extend into 
the Upper Austral. A tachina fly {Exorista piste) has been reared from 
the caterpillar of this insect as well as the Ichneumonid AjiLmner ia 
tihiator)^ Paris green applied as a spray in the proiiortion of !■ lb. to 150 
gal. of water should be effective- in the destruction of tins web worm. 

Motes on the garden flea liopper {Haltious uhleri). — The species is re- 
ported as injurious to smilax, late potatoes, tomatoes, beans, peas, and 
cowpeas, and especially to beans. A large number of native weeds and 
plants are also frequented by this insect and serve as its food ‘plants. 
The author gives a description of the insect in several stages, and calls 
attention to deficiencies in our knowledge of its life history. : -Kero- 
sene emulsion sprayed directly upon. 'the insects is effective ' in ■ their 
destruction. ■ 

The imbricated snout beetle {Epiemrus imhricatus). — ThiS" beetle; is 
iring strawberry plants, eating the leaves and afterwards 
■ ;A careful description of the insect in its various stages' 


recorded as iiij 
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is added. ’An individual beetle under observation lived, as the author 
states, ^^aii active life of 57 days in addition to the time before and 
during liiberiiation. In this time she deposited eggs almost daily. It 
will be seen by the above figures that a total of 510 eggs were laid in 
this time, , and it is probable that the entire quota might reach as high 
as COOf-’ xlrsenicals applied either dry or as a spray at a rate of 1 Ib» 
to 100 gal of water are effective remedies against this beetle. 

The Ijrow'U fruit chafer {Euphoria inda ). — The insect is described in 
all of its stages from egg to adult and a record is given of its egg-laying 
habits. Eegardiiig the larval condition, the author reports experiments 
which show conclusively that the larva is not injurious, its food being 
confined to decaying vegetation and manure. Egg-laying begins about 
the first of May. The eggs hatch in about 11 days and the life cycle 
from the deposition of the egg to maturity of the beetle is about 12 
weeks. The author believes that the reports of injuries by tlie adult 
beetle are considerably exaggerated. The beetle is recorded as injuri- 
ous to peaches, apples, tomatoes, cotton bolls, and various fruits. Among 
its natural enemies is the Typhia ornata. The beetles may be readily 
captured by jarring into bags or nets. 

Brief notes on. the May beetle {LaeJmosterna arouata ), — Technical 
descriptions are given of the egg, larva, pupa, and adult. Eearing 
experiments gave a total life period of 2 years and 51 days from the 
egg-laying until tire issuance of the adult beetle. The beetles are 
recorded as particularly injurious to sugar maple, having gouged out 
portions of the leaves and even cutting off the leaves from the trees. 
As parasites of the white grub are mentioned Ophion MfomolaUmij 
Felecinus polytiirafor., Crxjptomeigenia theutis, Microphthalma dujiincfa. 
Brasterius cleg am and Tetramoriim cwspitum are reported as preying 
on the white grubs. Bisulphid of carbon and bran-arsenic mash are 
considered the most effective remedies. 

The spinach flea-beetle (Blsonycha xanthomekena ), — This insect is 
recorded as living upon the common chickweed {Stellaria media). 
Careful descriptions are given of the egg and the larva. Its only 
natural enemy so fiir known is Eypostena harhata. The arsenites are 
the best remedies against this insect. 

The tobacco flea-beetle {Epitrixparmda ). — The author gives an accoiiiit 
of recent injuries by this insect. The full life cycle is reported as 
requiring 28 days. The food xdauts of this insect belong to the Sola- 
imm family. . . 

Tfie eag plant flea-beetle {Epitrix f%isGula).—A description of the egg is 
given for the first time. The insect is reported as attacking the leaves 
of the eggplant.' It is said to infest ;'also the strawberry and potato. 
Its distribution is from Hew Jersey to Georgia and across the continent. 

■ The cucumber flm-beetle {Epitrix eucmmris), — This beetle is recorded 
as:,,,destriictiv6 ;to , to Its.food plants all belong to the order 

"^■S;olanace^e. ':. A.s: 'remedies pyrethrura and Paris green ara^ mentioned as 
' well as,, the' grorriag' of trap crops of jirnson. weed. 
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The €fierrii4ea/ beetle {Galermella cavicoUis ), — This beetle is recorded 
as eating holes iii the leaves of cherry trees and as damaging the 
foliage of peach trees. A description is given of the adult beetle and 
of the larva and. egg. An arsenical spray will be found to be an 
efficient remedy. 

The plwmAmf heetle [Wodonota This beetle was noticed feed- 

ing upon plum treeSy peach, apple, cherry, and choke-cherry. Eggs 
were deposited side by. side in a fold of the leaf in irregular rows. 

■ The Tosedeaf beetle {ITodomta, pimeticollis). — This beetle is recorded as 
inj.iirious to roses and ornamental willows. Eggs were deposited in the 
same manner as' in A. tnstis. A beetle was found upon which was a 
larval mite Uupalpus eehinatus. , As these beetles do not fly readily, 
they may be captured by jarring them into inverted umbrellas, or other 
similar appliances, saturated with kerosene. 

Thefniitdree^ baric beetle {Soolytus rugulosus), — This beetle is recorded 
as attacking mountain ash and Juneberry. , Kerosene rubbed upon the 
trunk and large branches of trees infested with this beetle proved an 
efficient remedy in destroying the beetles and did not injure the trees. 

The banded kiehory borer {Ohion einettis). — This insect was found at, 
work in the branches of plum trees at Colonial Beach, Va. 

The gra^e-cane borer {AmpMcertis Incaudatus). — This beetle is recorded 
as i,njiiring ash- wood lumber and is also recorded as having attacked 
living green ash {Fra-ximis vMMs), 

The eye-spotted apple-tivig borer {Oberea oeellaia). — This species is 
reported from Boerne, Tex,, as being found in large numbers in the' 
tips of branches of peach and plum trees. The beetle is said to attack 
the pear tree also and poison sumac. 

Notes on insect pests from the entomological section^ Indian' 
Mnseiiin, E. Barlow {Indian Mtis. IToteB, 4 {1899}, ISfo. 3, pp. 118’~M2 ). — 
'The'notesin^ number of studies- and experiments with tea pests, 
ins6ets'd,esfcructive to cereals, forest insects, fruit-tree insects, as well 
as'remarks. oU' the value of certain insecticides. The use of arsenic is 
recorded,' as being very eflective in the destructio,ii of locusts. ■ Tt was 
applied as 'follows:, 

^■*Take 1 Ih. arsenic, ,1 lb. caustic soda. Take 4 gaL.of water, bring to boiling' 
pointy add the caustic soda; when dissolved, add the arsenic, stir well and boil for 
a few luinates, care being taken not to- inh-ale the fumes. - Keep this mixture under 
lock and key. Take, as miuired half a gallon of .this mixture and add 4 gab of hot 
or cold water and 10 lbs. of brown sugar. -Dip bagass, grass, or mealie stalks in this 
litpior and place along roads, in canefields, or anywhere about grass. or,low"growiDg 
crops, or splash with a whitewash brush onto -anything which the locusts may be 
observed to have a taste for.; Locusts .will come from a hundred yards-' or iiiore,- 
attracted by the smell of the sugar. They eat and die, and -are -eaten by other 
locusts,^^ 

---Experiments were -tried in' ''storing cereals 'in pits to -prevent the 
attacks of w.eevils. ' Only, partial 'success is recorded, many of the -pits 
having 'proved tcx)- moist for the grain. In some .pits charcoal was 
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placed ie the bottoiiij and In others quickliiiie, care bein^ taken to pre- 
vent the contact of the grain with the lime. The weevils were thereby 
prevented from doing injury to the grain. 

The tarnislied plant bug, J. M. Stebman {Missouri 8ta. BtiL 47^ j3>jn 
77-87 j figs. 3). — This insect is said to be practically free from the 
attacks of all predaceous and i>arasitic insects. The pest attacks 
nearly all garden and field crops, as well as a large variety of unculti- 
vated plants. Its depredations are x^erhaps most seriously felt by the 
inirserymen and fruit growers, since it attacks the young developing 
fruit buds of nearly all kinds. When the young bods are punctured 
and the sap sucked out by these insects, the buds turn black and die, 
or fall off. The result is a serious check on the growth of the plant. 

The j)each, pear, and apple are reported as suffering most severely, 
but the pliini, quince, and cherry are also seriously injured. Small 
fruits suffer badly, the grape, rasx)berry, currant, blackberry, goose- 
berry, and strawberry receiving most injury. The author believes that 
the chief cause of the buttoning of strawberries is the attack of this 
bug, Experiiiieiits with insecticides showed that those portions of the 
strawberry field wbich were best protected from the attacks of this 
insect exhibited the least buttoning. 

The author describes the 4 immature and adult stages of the insect. 
On account of the great variety of food plants, it is especially difficult 
to control by insecticides. The burning of rubbish along fences and 
fields late in the fall is suggested as a palliative remedy. (5ood success 
is reported from the use of a large butterfly net in sweex>ing small fruit 
trees and bashes in tlie early morning before the bugs have become 
active. On larger trees kerosene emulsion was used with good results. 
If the force pump with kerosene attachment is used, it should be set 
so as to discharge a spray of 8 per cent kerosene. The emulsion 
should be ax>'plied early in the morning while the bugs are stupid. In 
the case of strawberries tlie kerosene emulsion can not be used, for the 
reason that the strawberries w^oiiid thus be tainted. Pyrethrum is the 
best 'remedy in this case. It may be used dry mixed wdth four times 
its weight of common wheat flour, and applied in the early morning 
while the dew is on, or as a s'pray in the proportion of 1 lb. of pyreth- 
rum for every 15 gal. of water. A remedy known as rose-leaf insecti- 
cide, a x)atent preparation of tobacco, was tried with good success. 

The grape-berry moth (Polychrosis (Budemis) botrana),' G. del, 
Giteeoio {Nmm Rela^, IL Sinz. Ent» Agr.^ 1, ser,^ 1899^ No. pjp.117- 
'193'^^ figs. ^5).— This article gives a rather exhaustive account of the 
grape-berry moth, including a discussion of the egg, larva, chrysalis, 
moth, ' and ' the ' habits and, luetamorpbosis of th e :specia^,i ^ 
grape, the insect is found upon Lyriodendron tiiUpiferay Bosmminus 
[offsinalis^ and'' 3aj)lme gnidium, .The.;^ulffipr'diseussS;,i|ie:! 

,6Xtept';:",'Of" damages doiie/by 

conditions which,.afrf;'lh>ybrable,:'or:fiu&vi^^ The 
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para:Sitic and predaceous iuseets wbicli are tbe enemies of the grape- 
berry irioth are discussed and figured. Two fiiiig;iis parasites are found 
upon the insect in question, BotryUs hassiana and IsariafarinoscL 

iN^iimeroiis esperimeiits were conducted in the destruction of the 
insect in all its stages, and formulas are given for making various emul- 
sions of alcohol, soap, beuzin, and pyrethriim. There are three broods 
of larviB from the last of April until the end of October. One brood is 
foiiiid upon the flower buds and flowers, one in the small and medium- 
size grapes, and the third in the matii/e or nearly mature grapes. The 
first brood ])upate in the margin of the leaves, the second among the 
desiccated grapes, and the the third under the bark of the stems. These 
last pupm i)ass the winter as such. The insect does not hibernate in 
the egg or larval condition. The author recommends especially the 
spraying of the infested flowers by the use of an alcoholic emulsion 
of soap with benziii and pyrethriim. It is also recommended that the 
.larvie or chrysalids should be destroyed in the grapes, and that when 
the infestation is unusually bad, the grapes should be gathered earlier 
than usual. The hibernating chrysalids may also be easily destroyed. 
The choice of methods of destruction by mechanical means or manual 
labor, or by application of insecticides, will depend upon the price of 
insecticides and manual labor in the iiarticular locality. 

Emergency report on tent caterpillars, M. V. Slingerland 
{New York Cornell Stein BuL 170, pp, 553-564, Jigs, 4 ), — This bulletin con- 
tains a brief account of the appearance and habits of the apple tent 
caterpillar and forest tent caterpillar. The different stages of the 
insect are figured. The remedies recommended against the apple tent 
caterpillar are the destruction of the tents upon wild-cherry trees, the 
collection of the egg masses by school children, and siiraying with 
Bordeaux mixture to which Paris green has been added in the propor- 
tion of 1 Ib. to 150 gal. of Bordeaux mixture. 

The remedies which are suggested to be used against the forest tent 
caterpillars are the destruction of the egg masses and jarring the 
caterpillars from the trees after the trees have been banded with tarred 
paper or otherwise, so that the caterpillars can ' not climb the trees 
again, , , 

■ Legislatioii against crop pests— dangerous pests prescribed 
by the board with remedial suggestions, W. M. Soott {Georgia 
kStciie B(L Mnt. BuL 32, Jigs, 7), — This bulletin contains, a copy of 
amendments to the State law regulating the department of horticulture, 
State entomologist, and fruit tree and nursery inspection. It also gives 
a list of the rules adopted by the ' board, of entomology for the guid- 
ance of the State entomologist' in the enforcement of the act of the 
general assembly of Georgia. 

. The list of dan gerbiisly injurious pests as adopted, by the board is as 
follows: San,, Jose scale, new peach 'scale {Biaspis 'amygikdi), cabbage 
web'worm, {HeUula undalis), black knot, peach yellows, peach and plum 
rosette, and mistletoe. 
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Ooiiceriiing the San Jos6 scale, the author gives an account of its 
appearance and the method of its attacks. Its food plants are listed 
and it is reported from 30 counties of the State* The ordinary fomiga- 
tion with hydrocyanic-acid gas, mechanical mixtures of kerosene and 
water, and of whale-oil soaj) are described. The author relates that 
the San Jose scale suffered severely and a large percentage was destroyed 
by low temperature during February. The temperature was from —4 
to — 8^ r *5 and it was noted that the San Jose scale suffered much 
more severely than the Forbes scale. 

The new peach scale is figured and described and the usual remedies 
recommended. There are said to be from 3 to 4 broods from the eggs 
in Georgia. At the time of the appearance of any brood, the author 
recommends the application of a 10 i>er cent kerosene wash or whale- 
oil soaij) at the rate of 1 lb. to 4 gal. of water. This scale is reported 
to have been almost annihilated by the February freeze. 

The cabbage webworm {HelluJa iiMlaJis) is reported as being one of 
the most destructive enemies to cultivated criiciferic, some gardeners 
having found it almost impossible to raise turnips, cabbages, radishes, 
or other cruciferous vegetables with any profit on account of the destruc- 
tiveness of this insect. The insect is described in all of its stages, and 
an account is given of its life history and habits. The moth deposits 
the eggs singly. Each moth lays from 20 to 30 eggs. The eggs 
hatch within 2 to 3 days, and the young larvm spin a slight web and 
roll the leaves partially together as a means of protection. As the 
larvae, become older, they spin a bag in which they are raither effectively 
concealed. In the laboratory the larvm require from 20 to 25 days to 
develop. The cocoons are formed on the leaf of the pfiant or beneath 
the sand. The pupal stage lasts from 10 to 12 days. The moths fly in 
the evening after sunset and deposit their eggs on the under surface of 
the leaves. The complete life cycle of the insect is less than 0 weeks, 
and the author believes that there are 3 broods annually in the State, 
While the author has not experimented extensively with remedies, he 
believes that Paris green sprayed upon the plants in a judicious man- 
ner will b© effective in checking the attacks of this insect. The use of 
lantern trap3S is also recommended, and the hurning of all trash,. as 
weeds and cabbage stalks, during the winter. 

The author gives notes of a biological and economic nature, on black 
knot, peach yellows, and peach- and plum rosette, with suggestions of 
the usual remedies. 

■ For checking the attacks of mistletoe, it is recommended that small 
twigs which are attacked by the plant should be removed and burned 
and that The mistletoe should be dug out, of larger branches which it 
infests during the winter, 

, Apiculture by simple methods, E. -Hommell (U Apiculture pm Im mHho&tm 
pies. Pp. 3C)S^ ph. 6, fiffs. lOB; als, in Jowr. Agr, Prat. ^ 1S09, II, iVe. S6, p. Sd7). — 
TMs work coiitains. cliiipters on -the biology of bees, honey, honey plant-s, 'the growth 
of colonies, s,warm,in-g,, nlanagemeut of 'bees, , their,- diseases ' and , statistics. The main 
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piiTpose of tlie book, as tlie author states, is to outline methods of bee culture wliicli 
are so simple as to ax)i>eal to ©very one. 

Foul brood (Eev. Internat. AplGuU,, (1899), N'o, S, pj). 1SS-169),—A discussion 
by a niimbemf authors of various remedies and methods to he adopted in combat • 
ing this disease. 

Experiments in bee keeping, C. E. Peck ( Vermont Sta. lipt, 1898^ j)}). 807-309 ). — 
xin experiment was tried in moving queens during the honey flow. The swarms thus 
treated were so. disturbed that they made less honey than undisturbed swarms. 
Extracted, honey ^vas fed back to a number of swarms with results which indicate 
that the procedure is of questionable value. 

All imdesGiibed parasitic disease of the silkworm, E. Verson {Un/ Affezione 
parmsitaria del Filiigello non deseritta aneora, X/IJ, Padova^ 1899^ pp. Xlj ph 1; sej)- 
mate' 'from 11, Staziom Bmologim The author describes an apparently 

new bacterial disease of the silkworm. The disease may not prove fatal to the 
caterpillar, hut the chrysalids and adults from diseased caterpillars may he easily 
recognized by the modification of thei|: color, the adult showing a lead color. 

Beneficial insects, E. D. Sanderson {Amer. Farmer Mag.^ 6 {1899), No. 8, pp. 
IW-IM, figs. 7). — ^Popular notes on predaceous and parasitic insects. 

Insects— Part II, D. Sharp [London and New Tori: Macmillan Compamj, 1899, 
XII-f- dMy — This part of the author’s work on insects treats of the remainder 

oftheHymeiioptera,Coieoi>tera, Lepidox>tera, I)ii>tera, Thysanox>tera, andHemiptera. 
The anatomy, development, and metamorphosis of the insects are thoroughly dis- 
cussed in connection with each group. 

Injuries done by insects in the country, E, D. Sanderson Farm. Mag., 

6 {1899), No. 1, pp. S-14, Jigs. 9). — Popular notes on estimations of losses from the 
depredations of insects. ■ ■ 

Report on the entomological work, L. Zehntner ( Verslag. Proefsta. Suikkerriet, 
WestMava, 1898, pp. 80-9.8). — ^This article contains an account of the outbreaks of a 
number of Injurious insects and of the work of the entomological department In 
general. 

Entomology, L. Bruner (Nebraska Sta. i?ph 1898, pp. XXXFII-XLII). — The 
report contains brief notes on the native grasshoppers of the State, with references 
to esperiments with the South American grasshopper disease, notes on the chinch 
bug, the fall web worm, the spring cankerwonn, onion tbrips, melon louse, and' the 
Ban Jos^ scale. The latter is said not toliav© been found in. the State thus far. ■ 

Report of the entomological section, C. P. Gillette {Colorado Sta. Ppt. 1898, 

■ pp. 161-165). — Three remedies' were tried for- the codling moth — the daily gathering 
of fallen apples, catching thelarvte under handa-ges, and two sprayings With Paris 
green. The latter method was far the most effective, ■ l^fotes are given on the study 
.of the native grasshopx)ers, scab mite of sheep, insecticide tests, and experiments in 
the, apiary. 

Insect pests of T'898, M, V, Slin&erland ( Proc. West. Ne-w York Port, Soc., lS99,' 
pp.' 71-77). ^Noim on pear Psylla, tent caterpillars, cankerworms, and the grapevine 
.fi:©a-be©tle. ■ ' 

, .. ' Bise.ases and injuries of fruit trees, O. KiRCHNER'aud H. Bolts hauser (Atlas d. 
Krm'nkheUm w. BescliaMgimgen mnserer JaudwirtsckafiUchen Kitltiirpfla'nzeH. .Series V: 
OhsiMmme. Stuttgart: E. Ulmer, 1899).~This jyart of the atlas contains 30 plates 
illustrating insect and , fungus diseases of fruit trees. ' Brief biological notes are 
given together' with .suggestions of ■■proper remedies. 

Three insect enemies of shade trees, 'L. O.Mo^VAnn'{U,..S^:J)opEAgr.,'Fa■r^mers\ 
B'iiL 99, 2 }p. 30, figs. 11 ). — This is.a rejtrint with som,e an.tiotatio',nS'of an article byThe 
same author iu the Yearbook of this Department for 1895 (.E. B. B,, '■B,;p'. 804). ■'.■' 
'.Insects and, .other' arthropods injurious to plants,, 'A.; D k 'BcABnKfAr.oti. Pural, 
Portugal, 4 {1899), No. '8, ijp. Brief -notes on' .Mehlontha-indgariB, Agrotis' 

ApkisphmmU, and A.fabw. ■ 
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Some prune pests, A. B. Cordley {Oregon Bd, Hort. Bpt, iS98^pp, 417-439).— kn 
account of the peach-tree borer, San Jose scale, and brown rot. 

The codling moth, J. K. Casey {Oregon Bd. Hort. Mjyt. 1898, pp. 413-416). — A report 
on some experiments in banding trees in order to prevent injuries by this insect. 

On the destiuction of hazel trees in the Crimea by Isecanimii coiiii, S. Mokr- 
ZETSKi {SelsJc. Klroz. i Lyesov., 199 (1899), Feb.,pp. 413-420). 

The destruction of acorns and pine seeds by Gastropacha quercus and 
methods of preventing its injuries, Altum {ZiscJir. For at u. Jagdw.,31 {1899), No, 1, 
pp, 35-44). — Recommends the destruction of the caterpillars, harrowing of places 
badly infested, rolling the ground, and the use of Kaupenleim, 

Everyday butterflies — a group of biographies, S; H. Scudder {Boston: Houghton, 
MiJJlin A Co,, 1899, pp. 391, pis. 9, figs. 47), — This volume treats of the common but- 
terflies of the eastern United States and Canada. The number of species about 
ivhich observations are made is 62. The greater number of the species are figured 
and all are described in a genei'al way, and notes are gi ven concerning thfi life history 
and habits, food plants, and breeding places of all of the species. 

The gray field slug (Limax agrestis), Sciimoldt {FUMlrifs Landw. Ztg., 48 {1899), 
No. IS, pp. 487-490). — The paper discusses the habits and biological relationships of 
this sing, and contains accounts of the api:)earance of ioimense numbers of the slug 
at certain seasons. The natural enemies which are mentionecl are the moles, shrews, 
crows, starlings, and toads. 

The remedies which are suggested for fighting the slug on a large scale are all of 
the nature of an irritant upon the skin. The slug requiries moist conditions and 
when any siibstanco comes in contact with the skin which has a strong attraction 
for waiter, the body of tbe slug loses moisture rapidly and is much weakened or 
killed. The author recommends the sprinkling of salt upon tlie slugs. It is also 
stated that the scattering of grains in the field where tbe slugs are abundant is an 
eflective remedy, the grains adhering to the skin of the slugs, causing excessive 
irritation of the skin with consequent formation of large quantities of mucus. 

The hamster in Belgium, G. Staes {Tijdschr, FlmtenzieMen, 4 (1898), No, d, jip. 
17S-19i, figs. J).— The common hamster (Griccfla? frumentarim) is described, and an 
account is given of its habits and injuries to crops. Its natural enemies are Maries 
foina, M. putoriu^, and Mustela vulgaris. Poisoning by various methods and fumiga- 
tion are the remedies recommended for use against it. 

A revision of the genus Hydroecia, J. B. Smith {Trans. Amer. Ent. 8oc., 26 
(1899), No, 1, gyp. 1-48, pis. 2), — The author describes 36 species of this genus in a 
monographic arrangenieiit with bibliographical references to the original descrip- 
tions. 

Spraying for profit, H. E. Weed {Griffiyi, Ga,: Horticultural PuhUshing Go,, 1899, 
pp. 72,fg8. $7), — A handbook of practical information regarding the insects and fun- 
gus diseases wliioli are most common and most destructive, tbe various insecticides 
wdiich have been found most eflective in controlling these pests, and the spraying 
pumps and machinery wdiich are most convenient and suitable for this work. 

..Spraying — when, how, and why, A. W. Bryant {Trms. -IlUnois State ^ Hort. 
Soc., 1898, pp. 253-261). — The writer classifies insects according to their feeding 
habits, and gives directions for preparing Paris-green solutions, Bordeaux mixture, 
and kerosene emulsion. ■ 

Insecticides and fungicides, E. E. Favilee {Trans. Kansas State Hori. Soc., 23 
(1898), pp. 90-94).— The paper contains popular notes on spraying of fruit trees and 
garden vegetables. 

Tests with piiosphocarbid of calcium' in 1898, E. Chuard {Chron. Ayr, Canton 
Valid, 12 {1899), No. 11, pp. 243-247 ).—TlLm substance holds phylloxera in check, but 
can not be relied upon for complete extermination of these insects like bisulphid of 

carbon.'' . '''■ /,■ 
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Tile perfecting of the method of treatment against CoGliylis(P'm/. xiffr„ et Vif.j 
^0 {lcS99), Xo. S, 4 ). — Recommends the following insecticide : Watery 100 liters ; 

turpentine, 2 kilos ; soft soap, 3 kilos. 

Experiments in oyaniding oranges, A. H. Benson" and 11. Tryon (Queensland 
Jfp\ Jour., 4 (1S99), Xo. 6, 2 }p. 450-4o 6). —The treatments recorded in tins paper Avere 
made agXnist AapicUoitis JIchs, Chionas^ns eiiri, and MijiUaspls gloveri. The results of 
the- experiments were as follows: Hydrocyanic-acicl gas, even iu a very dilute state, 
destroyed all the scale insects in Both mature and larval conditions when they AVere 
confined in it for 1 hour. The greater number of the eggs were also destroyed. 

Dry rubbing of fruit to remove the scale insects injures the skin so that the gas 
acts upon the substance of the orange and discolors it. Drops of water on the fruit 
absorb the gas and may cause discoloration. It is not necessary to use 5 fliiid oz. of 
sulphuric acid and 10 Iluid oz. of water to generate the gas froml oz, of 98 per cent 
cyanid of potassium. 

Animal report of the special committee for plant protection for 1898, Frank 
and SORAUER (Arh.Deut. Landw. Gesell., Xo, S8, pp. 197 ). — This report contains brief 
notes and suggestions of remedies for a great Auiriety of injurious insects, birds, mice, 
nematode worms, and rabbits. The injurious animals are arranged in lists under the 
name of the plants which they damage. 


FOOBS— ANflMAL PEOBUCTION. 

Description of a new respiration calorimeter, and experiments 
on the conservation of energy in the human body, W. O. Atwatee 
and E, B* Eosa ( U. S, Dept Agn^ Office of Experiment Stations But 63^ 
pp. 9fp!s,8^fgs, 12). — In a previous publication (E. S. E.^ 0, p, S63)y that 
portion of the respiration calorimeter which had to do with the income 
and outgo of matter was descidbed. The present bulletin describes the 
special devices which have to do with the income and outgo of energy^ 
and reports 2 experiments in which the balance of matter and energy 
was deterininedy as well as a number of check experimeiits iu which the 
accuracy of the apparatus was tested by means' of heat generated by an 
electric current and by alcohol burned inside the respiration chamber. 

The respiration chamber has 2 metal walls, one of zinc and the other 
of . copper. These are protected by 3 walls of wood with air spaces 
between. The metal walls are maintained at the same temperature; 
hence no heat can pass in or out of the respiration chamber. Tlie heat 
given off from the body of the subject in the inspiration chamber and 
that due to^ external 'muscular work performed by the man inside the 
chamber is carried off by a current of cold water which' passes through 
a series of pipes inside the chamber. 

By, regulating the temperature of tins water current as it enters and also its rate 
of flow, it is possible to carry aw-ay the beat just as fast as it iS' generated And thus 
maintain a constant temperature' inside the cbamber. The amount of' the '.outgoing 
water and' its increase in temperature are measured, thus, determining the amount. of 
beat carried away. 

order that the beat taken up by the absorbers and carried out by the water 
current .shall,, represent exactly the amount given ofl* from the man s body, or other- 
wise produced in the chamber,, it is necessary to provide that there shall he no 
passage of beat through the walls, or rath^y''fha|i;''SAan:iali c|u'antities that may pass 
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ill and out Khali exactly couuterhalaiice each other; and that the ventilating current 
of air shall leave the chamber at the same temperature as it enters, so that it shall 
carry out neither more nor less heat than it brings in. The' excess of water vapor in 
the air leaving the chamber over that in the air entering represents water given off 
from the body of the subject, and the heat reciiiired to vaporize it must be added to 
the heat carried off by the current of water to obtain a measure of the total heat 
given off by the subject. .... 

In some of the experiments the man had as little muscular exercise as practical 
.ble. In these so-called rest experiments no attemiit was made to measure the mus- 
cular work. In others, so-called work experiments, the amount of work done was 
measured by a specially devised ergometer, consisting of a stationary bicycle, which 
was belted to a small dynamo. The electric current generated passed through an 
Incandescent lamp inside the chamber, where its energy was transformed into heat. 
The strength of current and voltage was determined by iiistniments outside tlie 
calorimeter. The heat equivalent of the muscular work done was thus added to 
and measured with the heat given off from the body. The duration of the work 
and the amount of the electric current generated gave data tor the computation of 
the amount of work ];)erformed.^^ 

The special devices for reguiating tlie temperature of the walls of 
the calorimetei', for regulating the temperature of incoming and out. 
going currents of air, and. for measuring the volume and temperature 
of the current of water which passes through the absorbers in the 
respiration chamber are described in detail, as are also the methods of 
conducting experiments with men. 

The test experiments are discussed at length. 

In the electrical tests the measurements of heat generated and ibimd were 
praotioally identical, the differences between the theoretical and actual results 
averaging about 0.1 per cent — that iS; about 1 part in 1,000. In the alcohol tests the 
average amounts found by actual experiment were: For carbon, 99.9 per cent; 
hydrogen, 100.6 per cent; and heat, 99.9 per cent, respectively, of the theoretical 
amounts. 

The determinations of carbon dioxid and water made by burning large quanti- 
ties of alcohol in the respiration chamber agree reasonably well with each other 
and with the theoretical amounts. The variations, indeed, are not greater than are 
found in ordinary laboratory experience when alcohol is burned in the combustion 
furnace by the usual methods of organic analysis. 

The agreement between the results given by the respiration calorimeter and the 
bomb calorimeter for the heat of combustion of alcohol ... is also very satis- 
factory when the great difference in the circumstances of the experiments is taken 
into consideration.'’ 

Ill 'one of the experiments with men the subject iierforined as little' 
work as possible; in the other a considerable amount of work, was per- 
formed. Each experiment lasted 4 days. The average, daily income' 
and outgo of nitrogen and carbon and the calculated , gain orToss of' 
protein and fat are shown in the following table: 

• 0068— Ino. 4— 6. 
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Average datlg income and outgo of nitrogen and carbon in rest and work experiwmitSj with 
the estimated gain or loss of protein and of fat. 


1 Xitrogen. 

i _ 


Carboi 

1 . 

Calcnlatod 
gain or loss. 

Experi!i!e,nt, 1 i 

In ! In 1 In 

food. ' feces.; nrine. 

; I 

Gain 
W or 
loss 

■ i 

In 

urine. 

In re- 
st>ira- 
tory 
prod' 
nets. 

' 

Gain 

^ + nro. 

loss 

Of 

fat. 

j Gins. Gms. Gms. 

Gms. 

j 

Gins. Gms. 

1 Gms. 

Gms. 

Gms. Gms. 

Gins. 

Rest (Xo, 9) ! 1,9. ,X 1.2 18.4 

— O.G 

261. 5 13. 3 

12. 6 

; 223. 6 

+12.0 —3.6 

+18.2 

Worlc(Xo.6.) ;i9.1 1.5 ' 16.5 

1 

+1.1 

336.7 12.4 

12.5 

j' 345.2 

—83.3 +6.9 

-48. 3 


The daily income and outgo of protein and energy in the 2 experi- 
ments is shown in the following table : 


Comparison of daihi income and outgo of protein and of energy in rest and work experi- 
ments. 



Protein. 

Energy. 

Experiment. 

Of 

food. 

Actual- 
ly oxi- 
dized. 

Of 

food. 

Of ma- 
terial i 
actual- 
ly oxi- i 
tiized. 1 

Meas- 
ured. 1 

Ditfor- 

eneo. 

Rest (Xo. 0) . 

Work (No. 6) - 

Gms. i 
119.4 
119. 4 

Gms. 
115. 0 
103.1 

Cals. 

% 275 
3, 830 

Cals. 

2,354 

3,864 

Cals. 

2,810 

3,726 

Per cent. 

■ +1.5 

—2.7 


The experiments and the sources of error iiiyolved in them are dis- 
cussed at length, as well as the bearing of this work upon the problem 
of the conservation of energy in the animal body. 

would perhaps b© unwarrantetl in assaming. that the experiraents thus far 
made completely demonstrate the application of the law of the conservation of energy 
in the human organism. They do, however, seem to us to be reasonably near to such 
demonstration, especially when we take into account the possible sources of error — 
chemical, physical, and physiological — which have been -discussed above. 

It Is certa'inly safe to assume that the principle, followed in the experiments is cor- 
■ rect, and that the apparatus and methods are accurate to the degree rerp,,iired .for the 
experimental study , of a large variety of the fundamental problems of biological 
chemistry and physics. Amo.'og these are the metabolism of enemgy and the produc- 
tion of heat by the body iu the performance of its ordinary functions, as circulation, 
respiration, and digestion ; the relations of muscular and mental work to the metab- 
olism of matter and energy; the demands of the body for nutriment under difier- 
eiit conditions of work and .rest; the duties performed by the different nutrients of 
, food in supplying the needs of the body; and ffnally, the nutritive values of foo.d 
materials' and the amount and proportions best adapted to the , needs of people, of dif- 
ferent classes, with different occupations, and in different conditions of life. That 
such inquiries maybe valuable for the study of food and nutrition in disease is 
equally aijparent. Of course they are fandamentally necessary for a more thoroagh 
understanding of the economy of feeding domestic animals.’^ 

The physiologicalefTect of and their valne 

as matrients, J. W. Mallet ( Xf. 8. of Il^eriment Sta- 

tions Bui. 66,2^. M ). — number of experiments in which the author 
was the sahjtect sure reported on the physiological effect of ereatin aud 
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creatiniiij the principal nitrogenous materials in meat extracts. In 
addition, methods of estimating creatin and creatinin were studied. 
The ]3rincipal conclusions follow: 

By far tli© larger part of the flesh bases ingested, if not absolutely the whole, 
does not undergo metabolism with the production of urea or anything else, but on 
the contrary is eliminated by way of the kidneys. In the case of creatinin it is 
excreted niielianged, while creatin is changed wholly or very largely into cre- 
atinin. ... s . 

Til© fact of the ([iiaiititative recovery of creatin and creatinin from the urine 
evidently accords fully with the generally accepted belief that these substances can 
not serve to build up proteids, and therefore are not to be classed among tissue- form- 
ing food materials. 

On the whole, this investigation is unfavorable to the idea of the creatin of living 
muscle being the main antecedent of urea in nitrogenous metabolism. , , . 

However this may be, and admitting that it is still an unsolved problem what 
nitrogenous substance or substances may properly be regarded as intermediate 
between muscle proteids and urea, it may fairly be regarded as established for nutri- 
tion investigations that the so-called flesh bases, creatin and creatinin, occurring in 
food may be entirely disregarded as sources of energy, being excreted practically 
without having undergone change. . . . 

*^In the discussion of the results of analyses of meat and forms of food prepared 
from it, such as soups and the like, it is evidently wrong and misleading to confound 
together, under the head of protein or proteid materials, theproteids jiroper, cax)able. 
of building up the nitrogenous tissues of the living body and of furnishing muscular 
energy and heat by oxidation, and these so-called flesh bases, which, taken in along 
with food, are not available for either of these important i)urx)08es. This error is 
the moreserious that creatin and creatinin, containing so large a percentage of nitro- 
gen as they do, appear to represent and are counted as representing much more than 
their own weight of nutrient material, whereas they should be excluded altogether 
in food analyses from the nutrient material really present. 

Food consumption under conditions of abnormal work, A. P. 
Bryant {Bietet and Hyg. Gaz,^ 15 {1899)^ Ao. 7, pp. 39S--397 ’), — From 
records of the kinds and amounts of food consumed by a j)rofessioiial 
bicycle rider during a vsix-day race, the author computes the amount of 
nutrients in the daily diet and its fuel value. These were piroteiii 262 
gm.j flit 192 gm., carbohydrates 791 gm., and fuel value 6,100 calories. 
The amount of muscular work iierformed was also calculated. 

^*^In the dietary here described, if the weights of food consumed are correctly 
reported and the food materials were of average comxiositioii, the protein used was 
over 2 |times the amount found in the average food consumption of a considerable 
number of families of w^orkiiig people, and the energy nearly twice as great. That 
in this case the diet was not greatly at variance with the necMls of the body is indi- 
cated by the fact that there was but little change in the body weight during the 
six days.” 

The nutritive value of margarin compared with butter,, E, ,Ber- 
TABELLi (Miv, Ig, e San. Fubb,^ 9 {lS98)j Nos. M^pp. 538-545; pp. 
■570-579). — Three experiments with healthy men are reported in which 
the value of margarin and butter was tested when consumed as part 
of a simple mixed , diet. , In one experiment the value of a mixture of 
olive oil and colza ■oil, which is commonly.iised in Italy, in,, the, neighbor- 
hood of Turin, was also tasted, ■ The author himself was the subject of 
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oiie of the tests. He -vvas 24 years old. The subjects of the other tests 
were 2 laboratory servants; one 27 years old, the other 32 years old. 
The coefficients of digestibility and the balance of income and outgo of 
nitrogen in the different experiments were as follows: 


IHf/estion ej^jjerimetiis with margarin, hutter, und oil. 




Coefficients ot* digestibility. 


Xitrogen. 



Time. 

Protein. 

Fat. 

Carbo- 

hydrates. 

In food. 

In 

urine. 

In 

tece-vS. 

Gain, 


Days. 

Per cent. 

Per cent. 

Per cent. 

Gms. 

Gnis. 

Chns. 

Gins. 

Laboratory servant, V, G-.: 








5U0 gin. whites bread, 270 
gm.veal, 70 gm. butter, 250- 










5 

81,75 

92.67 

97. 25 

15. 7 

9.6 

2.6 

3.5 

Laboratory servant, P. U.: 
500 gra.* white bread, 250 
gm. veal, 70 gm. inargarin, 
250-300 cc. wine 

5 

15.7 







79. 50 

93.90 

97.07 

10.3 

,■3.2 

2.2 

Author : 450 gm. white bread, 

250 gm.nieat, 70 gm. butter. 
Author : 450 gm. white bread, 

6 

81.85 

94. 25 

97.35 

13. 5 

,10. 1 

2.5 

.9 

250 gm. meat, 70 gin. marga- 




90. 70 

13.5 

9. 6 


.8 

I’iii 

6 

77.80 

93.73 

3.1 

Laboratory servant, F. B. : 

824 gnu white bread, 250 









gm. meat, 61.6 gm. butter. . . 
Laboratory servant, F. B.: 

5 

85. 32 

95.80 

j 97. 38 

16.5 

1 13,2 

2.9 

.4 

859 gm. white bread, 250 







i 


gm. meat, 61 .6 gm . m argarin 
Laboratory servant, F. B.: 
910 gm. white bread, 250 
gm. meat, 61.6 gm. olive 
and colza oils ......... 

5 

82. 92 

95.33 

97.24 

16.9 

12. 5 

3.4 

1.0 

5 

83.27 

95.82 

1 97. 56 

! 

17.5 

13.4 

i 

3.5 

.6 


The principal conclusions follow: When i^ropeiiy prepared margarin 
differs but little from natural batter in chemical and physical proper- 
ties. On an average 93.5 to 96 per cent of fat was assimilated When 
margariix was consumed and 94 to 9*6 per cent when butter ibrmed 
part of the diet. The moderate use of margarm any 

disturbance of the digestive tract. 

"Uses . of the cassava crop, H. B.* STOoimEiDaE {Florida 8t(i. Buk 
; i9y.pf, 20-45^ 8), — The author discusses the. value of cassava OiS a 

■ feeding stuff . and reports experiments with pigs and cattle. The fact 
is 'recognized ^ that cassava is a food especially rich in carbohydrates 
and' that it should be supplemented with iiitrogenoos inaterial. . The 
of a number of Blorida feeding stuffs suitable for this pur- 
; pose... is quoted, among them being' beggar- weed hay, crab- grass hay,, 

' crowfoot, hay, Spanish moss, piudars,. 'sand-spur hay, velvet beans, and 
..■■wire-grass hay. Suitable, combinations of cassava with other feeding 
stuffs ■ for horses, steers, cows., and ' pigs are suggested. The uses, of 
cassava as a , food for 'man are discussed and a number of receipts for 
preparing' it .are . given. Its value for the manufacture of starch and 
glucose is pointed out. “As a raw . material foir the' manufacture of^ 
starch, 6 tons of cassava produces 2,400' lbs. of commercial starelq 'as 
^ against 1,200 lbs. obtainable- from 'lO' bu. of '.cjorn.^^ ■ ' Acco.r(ling'to„..aiml.- 
based on, .samples ;:'grownnn several diflerent plats, cassava com 
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tains 5.17 per cent water and 94.83 dry matter. The dry matter lias 
the following percentage composition (food and fertilizer constituents) : 
Proteiiij 2.54; fat, 0.55; resins, alkaloids, etc. (ether extract), 0.34; 
anikls and sugars (alcohol extract), 16.96; crude fiber, 5.06; starch, 
72.33; ash, 2.21; potash, 0.90, and phosphoric acid, 0.24. The fertiliz- 
ing value of a number of by-products from cassava starch industry was 
found to be as follows: 


Fertilhing value of hy~irroduet8 in the manufacture of starch from cassava. 



Water. 

Volatile 

matter. 

' Plios- 
Xitrogen.! 

‘ acid. 

Potash. 

Wasli TViiter. . - 

Per ceiii. 
99. 64 
93.23 
89. 14 
79.60 
i 

Per cent 
0. 3U 
6. 66 
! 10.73 

! 18. 19 

Per cent. : Per cent. 

; i 0.03 

Per cent. 
0.05 
.16 
.06 
1.43 

Fine cassava pnlx> - - 

Coarse cassava pulp 

Cassava^ljark residue 

I 0.32 ; .38 

i . 45 1 .06 

1 .75 j .12 


BxfierimenU withf^igs (pp. 23-28). — A test to compare cassava with ' 
corn, chiifas, ifindars, and goobers was made with 12 grade Diiroc- Jersey 
pigs divided into 4 lots of 3 each. It began January 14, 1896, and cov- 
ered 75 days. The average gain per pig was as follows : On cassava, 53 
lbs, ; corn, 59 lbs. ; cliufas, 21 lbs, ; piudars, 16 lbs. ; and goobers, 19 lbs. 
The cost of food per pound of gain was 1.04 cts. on cassava (at $6 per 
ton) and 3.06 cts. on corn. With pigs at 3 cts. per pound, there was a 
profit of 1.07 cts. per pound of gain on the cassava, and a loss of 0,35 
ct. on the corn. Considering these data and the cheapness of growing 
cassava, the author concludes that cassava properly used and fed 
must certainly be a very much more profitable crop than any other crop 
which can he converted into hogs and hog products.^^ 

Experiments in fattening beef on cassava (pp. 28-31). — test of the 
value of cassava for fattening cattle was made with 2 animals, although 
the results for only 1 are reported. This was a common Florida 
cow of the larger classJ^ She was very thin at the beginning of the 
test and had received no food for some mouths except what she picked 
up in the woods. The test began February 19, 1899, and continued 75 
days. The cow was fed all the cassava she would consume, which 
averaged 15 lbs. per day, and 2 lbs. of cotton-seed meal. To meet. 
Florida conditions, she was kept in a hummock pasture, this being 
supplemented by an occasional leeding of pea vines, velvet beans, or 
crab-grass hay. At the beginning of the test the cow weighed 450 lbs. 
The live weight at the close of the test was 726 and the dressed weight 
502 lbs. The cost of the food was estimated at $2.62, aiid the profit at 
$8.42. Cassava proves itself a most superior beef-fattening food. The 
cost of live- weight beef produced by feeding cassava is 1.1 cts. per 
pound, and in 75 days a jirofit of 59,10 per cent was made by fattening 
beef upon cassava.^^ ■' 

V, , Alfalfa--— feeding S. M, ^CoTTrSLL'' 

Ih''ahest'''|)r6yiodsly;rej^ortedJF,^^^ fed' dry 
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Kafir corn ami alfalfa hay were compared with lots fed whole Kafir 
corn, dry Kafir-coru meal, and wet Kafir-corn meal, respectively. In 
the present article the author discusses the profits from feeding the 
alfalfa hay. 

the alfalfjh liay at $‘3 per ton, the average jirice on Kansas farnis^ and fat 
hogs at 3 ets. per pound live AYeiglxt, the Kafir com fed alone hrought 22.4 cts. per 
bnshel, ndiile the Kafir corn fed with alfalfa hay brought 31.4 cts. x>^r hnshel after 
deducting the cost of the hay fed with it. . . . In a former experiment (E. S. R., 
11, p. 182), pigs were pastured through the summer on alfalfa with, a light feeding of 
corn. After deducting the prohahle gain from the corn, the gain per acre from the 
alfalfa yiasture was 776 Ihs. of pork. These facts indicate that to produce pork 
most cheaply the Kansas fanner must have alfalfa pasture in summer and alfalfa hay 
in winter.^^ 

Pasturing sheep on alfalfa, W. "W. Oooke {Colorado Sta. Bui, 52^ 
pp, 1-23 ), — A test of the value of alfalfa pasturage for sheep is reported, 
and the experience of a number of sheep raisers in the Arkansas Val- 
ley is quoted. In the test at the station 11 cross-bred Shropshire- 
Merino sheep ivere bred to a Shropshire ram. in the fall of 1897. They 
were fed throughout the winter on alfalfa hay, with a little silage during 
a part of the time. Immediately after the lambs (11 in number) were 
dropped grain was added to the ration, and both ewes and lambs were 
turned out on an alfalfa pasture April 20. The test closed September 
0. One of the ewes and one of the lambs died from bloat. Late in 
April the 10 remaining ewes were sheared, yielding 54 lbs. of wool. 
The ewes weighed on an average 90 lbs. each at the beginning of the 
test and 103 at the close. The lambs weighed 94 lbs. The ewes were 
sold for $3.50 per head and the Iambs were valued at $4 per head. It 
is calculated that the net returns from the test were $23.20. 
should be remembered that these are the financial results, iiotwith- 
standing the 9 per cent loss from bloat on both ewes and lambs.’' 

Trom the experience of sheep raisers in the Arkansas Valley the 
following general deductions are drawn regarding the value of alfalfa 
pasturage: 

The average of the statements from the various individuals seems to he about 10 
ewes and their lambs to 1 acre of good alfalfli pasture, rimniug on the land .from the 
middle of April until the first of October. This would require very good alfalfa, 
and it is probable that 8 ewes to the acre would be nearer average conditions. The 
ewes would feed on the stubble fields practically without cost during October and 
November, leaving 4^ months that they would have to be hay fed. 

* A fnlhgrown ewe will eat 5, lbs. of hay per day, or 2| tons of hay to run the 8 
ewes through the vrinter. If we estimate an acre to produce 4 tons of alfalfa, Then 
it would require f of an acre to supply hay for the winter and 1 acre to pasture them 
during the summer, . . .For the last 4 years lambs have averaged being worth 4 
cts, a pound, live weight, on the farm the first of October. It is fair to presume that 
a person who wms planning for pasturing alfalfa would have the Iambs dropped in 
March; and they ought, then, to’ weigh' 70 lbs. the firstof .Octoberand be worth "$2.80 
each.' ■ The eweS' would need to be fed grain for 60' days, '1. lb.;per;'c!ay,, costingi'h all 
40 cts. for each ewe. The ewes should' shear, 7 '.lbs* 'Of 'w6''di'"''eaeh,' worth"''at "least ,10 
^ cte. per pound. ... 
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[On the basis of these suppositions] $24.80 represents the return from the land 
that ■will produce 7 tons of alfalfa, or about $3.50 x)er ton for eiitthig and feeding 
about half the alfalfa and letting the sheep harvest the other half. Out of this 
return Avould need to be deducted the interest on the investment and any losses 
by bloat that may occur. 

Whether or not any greater return tV)r the alfalfa can be obtained in any other 
AAury, each farmer Avill need to answer for himself. It is belie%"ed that the items of 
ineoiiie as given aboA^e are conservath^e estimates, and that ]')rofits inucdi larger than 
this Avould often be obtained.^^ 

The daBgers from pasturing sheep on alfalfa are iiieiitioiied^ and the 
precautions to be observed are enumerated. 

Raising early lambs, W. W. Cooke (Colorado Sta, BuL pp, 
M-32 ), — To determine ■whether early lambs may be profitably raised in 
Colorado, tests extending over 3 years (1895-1898) were made. Each 
year 25 Shropsliire-Merino and 25 Horned Dorset-Merino ewes wei’e 
used. Fifteen of the Shropshire ewes were bred to Shropshire bucks 
audio to Dorset bucks; 15 of the Dorset ewes were bred to Dorset 
bucks and the remainder to Shropshire bucks. In the 3 years 61 Shrop- 
shire lambSj averaging 54 lbs, live weight and 23 lbs. dressed when 84 
days old, were sold at an average price of $3.64 per head. In the same 
time a total of 74 Horned Dorset lambs, averaging 55 lbs. live weight 
and 25 lbs. dressed when 80 days old, were sold for an average of $3.57 
per head. 

‘'The financial results are in faAW of the Horned Dorsets. The first year thiw 
the faster, hut in both the other years the Sliropshires made the most weight and 
sold for the most per head. But the Dorsets produced so many more lambs as to 
more than OA^erbalance their slower growth. On the whole the Dorsets brought in 
$40 more than the Shropshires, or about of the total income. This difference is 
due entirely to the larger number of lambs reared by the Dorsets. Their record is 
2)racticaUy 100 j»er cent, since 74 lamhs were sold from 25 ewes in 3 years.’’ 

In the above experiments it was calculated that the average yearly 
income from lambs for the 50 ewes was $162.93. To this should be 
added 70 cts. per head for wool. This makes the total yearly income 
from 1 ewe $3.96. At the close of the experiments the ewes were sold 
for a little more than they cost. In the author’s opinion these retiiriss 
compare very -favorably with those which can be obtained from sheep 
pastured' on the range. The data on which these calculations are based 
are discussed in detail. The experience of a number of individuals on 
raising early lambs in the Arkansas Yalley is quoted. 

The chemical composition of American food materials, W. O. Atavatee and 
A, P. Beyaxt (F. S, Agr., Office of Exjyeriment Stations Ikd, SS (rev: f?d.),pp. 67, 
Jigs, f). — In addition to historical statements regarding early American food analyses 
and a discussion of the princixml constituents of food and methods of (uitting car- 
casses of cattle, calveS; sheep, and pigs, the bulletin contains the maximum, mini- 
mum, and average coirixiosition of the more important American food materials. 
These include meats of different kinds and cuts, fish, shell fish, eggs and dairy prod- 
ucts, ".fi'oiir and cereal prodiicts, bread, vegetables, V&esh )and caimedfrfiiitSj'nnts, 
cakes, pastry, etc. The' bulletin is ’a; compilation 'based on o'yer,' 4,000 individual 
analyses gathered 'from Avidely scattered sources., : 
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Margariii products from the standpoint of hygiene and iiutritioii, A. .Iollks 
{Oesterr, Chein, Mg., $ (1899), Nos. 8^ pp\ 70-78; 4, pp, t05, 106; 6^ pp. 157 ^ 158; 8 ^ pp, 
213-816 ). — Tilts is cuu address reviewing the status of the subject. With reference to 
the digestibility and relative nutritive value of margariu, the author concludes that 
the matter is by no means settled. He reports a long exxierinieut made by himself 
with a clog, which showed pure margariu to he equal in digestibility and nutritive 
value to pure natural butter. Stress is laid upon the fact that in such experiments 
pure material must be employed and the periods of observation at least 8 days. 

Extensive investigations are cited as showing that the germ content of margariu 
is less than that of pure butter. 

Paraffin as an adulterant of oleomargarine, J. P. Geisler {Jour. Amer. Chem. 
Soc., 81 {1899)^ No. 7’, pp. 60o-60Sjpls. 8). — The author mentions finding paraffin in 5 
different samples collected in New York and Brooklyn, the amount of paraffin rang- 
ing from 5 to 11,76 per cent. The paraffin was extracted and exhibited as proof of 
the adulteration. 

It is pertinent to say that the object of the use of paraffin in oleomargarine is 
not to cheapen the article, hut to make a more homogeneous fat mixture by prevent- 
ing the separation of the fats and oils, and also affect the general cousisteiicy and 
appearance of the mass and its behavior under the trier in sampling. One of these 
samples was with difficulty distinguished from butter by physical tests.” 

The author discusses the effect of consuming paraffin, concluding that ‘Oit the 
present time there are no data to warrant anyone iu saying that the use of paraffin, 
as above, is harmless in its effects upon the system.” 

Wheat for alimentary pastes in Prance, J. C. Covert { If. S. Consular Bpis., 
ISBSy No. 226 iP 2 }. 468-470 ). — According to the author there is always a demand in 
France for wheats rich in gluten. These are used for the manufacture of alimentary 
pastes .such as macaroni, spaghetti, etc., and for mixing with other wheat for use 
in bread making. The desirability of giving attention to growing such wheats in 
the United States is insisted upon. 

Standard cookery book, N. Du bois and E . Bernard ( La euisine classiqn e. FarU : 
E.JOmtu, 1897, ed. l7, ml. l, pp. LXI VA-431, pis. S3; wl. 2 ,pp. 525, pis. d5).— This is a 
very extended treatise on the subject of cookery, including methods of preparing 
and serving different foods. 

The value of alcohol as a food, R. O. Neumann {Arch. Sfijg., 86 {1899), No.l, pp. 
l-4i).-~k nuinher of experiments are reported in which the author was the subject. 
The balance of income and outgo of nitrogen was determined. The author concludes 
that alcohol is a food ; that is, it can replace fat and protect protein. The ffict that 
alcohol has toxic properties is also insisted upon. The article contains an extended 
■bibliography, 

; , The digestibffity of margariu, B. Kayser {Ztsckr. C)fmtL Ghmi., 5 (1899), 2 )p. 

101-103; ahs. in' Zisckr. Uniersuoh. Nahr. u. GeniisamtL, 8 {1899), No. 9 , p. 725). 

'Siittniiaxy of various investigations. 

Handbook of ' dietetic treatment and dietetics, E. von Leyden {Handbucli der' 
Erniihrtmgsiherapw ' und Eietatih Leipsic: G. Tkieme, 1897-9$, vol. 1 , pp. 'N-{- 622; 
ml. 8, pp. 151-1-825 ). — These V'Olumes contain -chapters on nutrition in -health and 
disease by a- consideraMe number of .specialists. 

: 'Practical dietetics with special reference to, diet in disease,' W. ,G. ThomPvSOn' 
{Nem York: D. Appleton if Co., 1896, pp. XXII -j- 802).— In addition to a large amount, 
of material on-tiie diet suited to persons sujffering with different diseases, the volume 
contains much, matter o.n, the composition, csharacter, and uses of 'diffe-reiit foods, and 
beverages; cooking and ' preservation of food, digestibility, ""average .rations,, .and 
prison and other special dietaries.,, 

. Report of the examination of foods and feedffig, 'stuffs, ,'Peb-iffe it '(-Rer.' 
heit Lmdw. Vers. 8ta. Vnir. Jem, ■t7-y).—.’|‘h'0, examination of' butter "an'd'-of 

a number of feeding stuffs, in accordance 'with the regulations controlling th'eir: sal© 

reported. ^ 
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Concentrated feeding stuffs, J. L. Hills, C. H. Jones, and 11 O. White ( Vermont 
Sta. Ept 1S9S,2>P‘ 172-176 ), — Analyses are reported of cotton-seed meal, gluten meals 
and feeds, Cleveland flax meal and linseed meal, corn bran, wheat bran and mid- 
dlings, ground corn and oats, and a number of mixed feeds. The need of a law reg- 
ulating tlie inspection and sale of feeding stuffs in Vermont is pointed out. 

Division of animal pliysiology, Kunnemann {Ber. Thdtigkeit Landnu Vers. Sta. 
Univ.Jena^ 1898, pp. 23, 24). — A number of foods and feeding stuffs were examined 
Avitb a A'iew to tlie detection of harmful constituents. 

Tlie food value of fresh and ensiled maize, H. Wibbens {Orgami Ver. OndUer. 
Mijks. LandhoiiwsGliool, 11 {1899), jVo, lol^p, 100), — Analyses are reported of fresh and 
ensiled maize. 

The nutritive value of maize and maize forage, R. Dumont {Prog. Agr. et VU. 
{Pd. L’Mst), 20 (1899), No.21,pp. 637-640). — A general article. 

The value of maize by-products as a feeding stuff, G, Monnot (Jour. Agricole 
[PumJ, 10 (1899), Alo. Its, pp. 151-155). — The value as a feeding stuff of the residue 
from maize used for the manufacture of glucose, beer, or starch is insisted upon and 
a number of feeding experiments with cattle briefly reported. 

A digestion experiment with alfalfa hay (Kansas Sia. Press Bui. 41, folio). — 
As determined by a digestion experiment with a steer, hay made from alfalfa cut 
whan in full bloom had the following coefficients of digestibility: Total digestible 
nutrients, 55.29; protein, 10.43 (albuminoids, 7.86; amids, 2.57); fat, 0.69; crude 
tiber, 15.99; and carbohydrates, 28.18 per cent. 

The nutritive value of the Calabriaan citrus fruit pomace, F. Gabbrielli (Siaz. 
Sper. Agr. Hal., 82 (1899), No, 2, pp. 204-208). — An analysis of pomace of citrus fruits 
is reported and its feeding value discussed. 

Investigations on the metabolism of horses at work and resting, N. Zuntz 
and 0. Hag EM ANN (Untersuchmigen Uher den Stoffivechsel des Pferdes hei liuhe und 
ArheU. Berlin : Paul Fareij, 1899, pp. X 4- 440, pis. 7, fig. i),— This is the publication 
in book form of an article previously noted (E. 8. R., 11, p. 72). 

Contribution to the subject of metabolism with insufficient diet, F. N. 
BCHULTz (Arch. PhysioL [Pfliiger’], 76 {1899}, No. 7-8, pp. S79-410,jig. f).— A consid- 
erable number of experiments with rabbits and dogs are reported. These are dis- 
cussed in detail. The possibility of removing fat from the animal body by partial 
fasting is also discussed at length, as well as the possibility of estimating the amount 
of fat in the body by determining the amount in a control animal. Analysis showed 
that flesh which was apparently free from fat still contained appreciable amounts 
which consisted quite largely of cholesterin. 

Horses, cattle, and sheep of Hungary ( Eepek Magyararsmgallattenijcsztvsehol. 
Budapest, pp. 16 A- pH- 100). — This work, whieh is published by authority of the 
Minister of AgTiciiltnre, consists of 100 plates of the animals exhibited at the Hun- 
garian Millennial Celebration in 1896 and descriptive text in Hungarian, German, 
French, and English. 

Cattle-feeding experiments, A. P. Aitken Kpt. iJistrlh. Grants Agr., Edma- 
iion, and Eesearck IGreat Britain'}, 1897-98, pp. 142-150 ). — Abstracted from another 
publication (E. 8. R., 10, p. 984). 

The modern, sheep (Kansas State Bd. Agr. Quart. Ept. 1899, Mar. 3t,pp. 1-156, pi. i, 
figs. S3). — This volume contains many articles by different authors on breeds of 
sheep, breeding, fattening, and general care of sheep, and tlie value of ditferent 
feeding stuffs, and on sheep diseases. A number of experiments made by the different, 
experiment stations rvitli sheep are quoted in considerable detail.' 

Raising sheep for mutton, C. F. Curtiss ( X). S. Dept. Agr., Farmers' Bui. 90, pp. 48, 
figs V18). a>ntliov discusses the profltable production of she^^p for wool and 
mutton, quoting extensively from the work of the stations, especially that of the 
."lowa'Btatioo. ■ 

Hog raising in the South, 8. M. Tracv (U. S. Dept. Agr., Farmers* Bui. 100, pp. 
40).— A popular bulletin describing the breeds and Imeeding of pigs, their diseases, 
and insect enemies, with:^ special Teffirance:'l»;COnditiqhe..;;:m;:|he':8pafe 
'concludes.. that the obstacles tO;Successffil;plg'raiMng;in;;il|e'Sbhtli'ea bo overcome 
and that this industry may be made very profltable. 
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Feeding tests and their methods, J. L. Hills ( Vermont Sta. Ept 
189S^ pj). 310-340^ 370-400 ), — Experiments on the x>roper length of feed- 
ing' periods^ the relative feeding value of different ratioiiSy and the 
expert 0.1 eotal error in feeding tests were made in continuation of the 
previous year's work (B. S. it., 9^ 877). Tliirty-two cows were used 

in the tests, which lasted in all 25 weeks. In addition to hay and 
silage the following mixed feeds 'were employed : (1) Ootton-seed meal 
3, linseed meal 3, corn meal 4, and wheat bran 6' parts; (2) Atlas gluten 
meal 8, com meal 4, wheat bran 6 parts; (3) cotton-seed meal 2|, 
linseed meal 24, corn meal 5, wheat bran 6 parts; (4) Atlas gluten meal 
IO5, corn meal 3, wheat bran 5 ])arts; and (5) corn meal 4, wheat bran 
8 parts. 

Bull data for the experiments, including weights of cows, barn tem- 
peratures, analyses and digestible ingredients of the fodders and feeds, 
records of the individual cows and the like, are tabulated. The details 
of the investigation and the results obtained are smiimarized by the 
author as follows: 

^ Them'*^per length of feeding periods, — Four diiferent grain rations were fed with 
hay and silage as roughages. The rations were so |)lanii©d that a Dnedium’ and 
* wide A'ation were used with one lot of 8 cows, and two * medium^ rations with a 
second lot of 8 cows. ISTiitritive ratios averaged 1:6.1 to 1:9.8 and 1:6.4 to T: 6.0. 
The tests were thus of rations with nutritive ratios widely apart and with nutritiye 
ratios -closely alike. ■ In these tests, periods 3 weeks long were as accurate measures 
of the character and extent of variations as were those lasting 4, 5, or 6 weeks, when 
the rations fed were widely apart in their nutritive ratios ; hut the effect ii|>on both 
quantity and quality of varying rations which are closely alike in their nutritive 
ratios was somewhat magnified when they were fed for hut 3 or 4 weeks. Judg- 
ment, experience, and individual circumstances need to be called into play in the 
choice of period length. The present and the former investigation have not settled 
the question absolutely, hut may prove of use in the formation of judgment. The 
writer’s present opinion is that with a sufficient number of cows at hand and 25 
weeks 'before the opening of the pasture season, the 5-week period (12 days prelimi- 
nary, 23 days experiinental) is to be preferred over those of longer or shorter dura- 
tion. It enables three comparisons to each cow, and apparently the results need no 
discount because of possible temporary effects. If suitable animals are IVjw, or 
time is short, the 4.- week' period (10 days preliminary, 18 days experimental) will 
give results 'Sufficiently accurate for all practical purposes, but which may need 
some discounting as regards quality changes. 

^^Tke relative, feeding value of rations of nearly equal halance. — Different rations of 
nearly, equal balance were fed In two experiments to 11 cows. Nutritive ratios ran 
from 1 : 6.6 to 1 ; 6.3 and from 1 : 6.1 to 1 : 6.3. 

“A unit of dry matter in the Atlas ration made 6 per cent more product than did a 
unit of dry matter in the cotton-seed-linseed, ration, a reverse of last ycaEs result. 
The trend in individual cases, however, was generally uniform. A unit of dry mat- 
ter in the corn-silage ration made 10 per cent more product than did o,ne, in the corn- 
sunflower-head ration. ' The quality ,of the, milk remained unaltered throughout. 
The results showed slight differences in one case, and considerable differences iii' the 
other case of feeding, rations of equal .balance. .'The present status' of the, matter 
sei^s indeterminate and further experiment is needed. 

The relative feeding values of ^nediiim and of wide rations . — Hay, silage, mixed feed 
Nos. X ^md 5 were fed to 11 cows. Nutritive ratios averaged 1 : 6.1 and X : 10.0. From 
Increase in production followed the s.nbstitution of the cottou-seod- 

' 'f, ' i‘(i ‘ ‘ ’ 1 ■ ■ ' ■ ' ' ' 
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linseed ra.tion in ],dace of tlio coru-aiuMsrMu ration. The quality of the milk 
remained xincliange.d. 

relative fecdiii!] lvalues of medium and of wide ratlom, the latter fed in scant 
am-oiini. — Hay^ silage, mixed feeds No. 1 and 5 xrere fed to 4 cows. Eight pounds of 
No. 1 and only 3 lbs. of No. o were fed. Nutritive ratios averaged 1 : 5,9 and 1 : 11.8. 
Production paralleled feeding. Lessening or increasing the dry matter eateu one- 
fourth respectively lowered or ].»ettered production oiie-lbiirtli. The milk was 
slightly poorer on the ^ wide-scant^ ration, hut since the solids-not-fat as well as 
the fat were lowered no hlisproixortionate^ change \vas noted. 

^^Experimental error, — IJuiform rations were fed 4 cows for from 9 to 20 weeks, and 
quite imiform production resulted. A pound of dry matter made essentially the 
same amounts of milk, solids, and fat at one time as at another. It is probably 
unsafe, however, to lay stress on apparent differences iu feeding values that do not 
exceed 5 per cent. 

^^Praciical conclusions . — Assuming that two-thirds of the man ii rial ingredients reach 
the soil, and allowing 20 cts. per hundred for skim milk, the total and the daily net 
gains of one ration over another in butter, skim milk, and manure, expressed in 
dollars and .cents, are as folio \vs: 


JMutwe superioriiii of different rations. 


Eatioii. 

1 Days of j 
1 .feeding j 
! one cow. j 

Net gain. 

Daily 
net gain, 
one cow. 

Cottoivseed-liiiseert ration vs. ration of oqual parts corn and bran 

: 402 

$12. 46 

1 Cts. 
3.10 

Atlas rution vs. cotton seed-iiiisecd rat ion 

! 474 i 

14. 22 

3.00 

Cotton-seed-liiKSoed ration rs. ration ot 2 parts corn 1 jiartbraii 

1 115 ' 

2.58 

2.24 

Coiton-aecd-liiiiseed intion las', ration of 2 parts corn 1 x>art bran (the 
latter fed in si’caiit (luautities) 

1 

92 

i 

4. 13 

4.49 


f^Tbe Atlas ration proved superior and furnisbed tii© cheapest protein, the cotton- 
seed-linseed ration ranking second. The gain in the last experiment was entirely 
ill skim milk and manure. The scantily fed cows lost flesh. 

‘‘The addition of sunflower heads to corn silage injured it and lowered production.’^ 

Record of tlie station herd for 1896-97, J. L. Hills {Yemiont 
Sta, lip. ISOSjffff, 355-365 ). — The record of 29 cows from November 1, 
ISflC), to October 31, 1897, is given and compared with previous records 
of the station herd. The record of 20 of the cows belonging to the 
herd for 3 years and of 27 for 2 years is summarized in the following 
table: 

Average record of 20 cows for 3 years and 2T cows for ;? years. 



Yiehl of 
milk. 

Eat con- 
tent of 
milk. 

Yield of 
butter. 

Cost of 
food. 

Coat of 
pureha.scd 
grain. 

Coat of 
Ibod per 
lb. but- 
ter. 

Proceeds 
of butter 
sales. 

.Average of 20 cow.s : 

18944)5 

Pounds. 
5, 8G4 i 

Percent. 

' 4.94, 

Pounds, 

338 

$53. 16 

: $19. 92 

Oemts. 

17.6 

> $79. 30 

■1895-96 i 

, 5,927 ! 

1 5. 01 

347 

43. 54 

14.75 

13. 5 

79. 77 

1896-97 ' ' 

6,475 1 

1 4.87 

368 

49. 77 

19. 26 

M.O 

89.24 

Average of 27 cows: 

1895-96 

5,657 i 

5. 12 

338 

1 

42.56 ' 

■ 14.45 

13.3 

77.76 

1896-97 

6,012 : 

5. 04 i 

354 

48. 66 

18. 98 

'13.8 

85.80 


“ The herd, as a whole, made the most milk and butter per cow during 1896-97. 
Tired.) utter was' made more cheaply during 1895 - 96 . . . The excess of proceeds per 

,covv over total cost of food for the 3 years, respectively,' is $26*34,. $32,51, and $34,59. 
The more favorabl e resxilt of the last year is' entirely due to ' better selling prices. . . . 

• “ As in x>ast years the Ayrshires rank high in yield and in economy of production of 
:milk# and relatively low in economy of production of butter/’ 
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Studies ill milk secretion, H, H. Wing and L. Anberson {Few 
Torlo Gormll Stck Bui 169^ pj). 519-^552^ pis, 4^ dgms, The records of 
the niilYersity herd from 1891 to 1898 ar© presented in tables aiid^ dis- 
cnssecL The herd consists of about 20 grade J ersey and Holstein cows, 
and has been developed from the ordinary stock of the neighborhood 
by a course of breeding and selection begun in 1875. The results of 
the studies are given in the authors’ general summary and conclusions : 

good grad© herd can be bred tip from a herd of ordinary cows by the use of 
■first-class tboronghbred sires and a careful selection of the best lieifers. 

‘*By breeding in this way the imiversity herd has . increased in milk production 
from an average of 3,000 lbs, per cow in. 1874 to an average of 7,575 lbs. in 1898. 

pays to select heifers from the best cows as well as to use only well-b.red bulls. 
Milk such heifers at least one year and then retain only those which give promise 
of being profitable x>™dncer8. 

^^The greatest production for one lactation period was by Ruby in 04 weeks, 
16,089.5 lbs. of milk and SSkS!? lbs. of fat, equivalent to 625 lbs. of butter containing 
85 per cent .fat. 

‘‘The average production for 7 years was 7,330. lbs. of milk, 275 lbs. of fat, and 
3.76 per cent fat. The average for each year varied from 6,875 lbs. of milk in 1892-93 
and 266 . lbs. of fat in 1895-96 to 7,575 lbs. of milk in 1897-98 and 292 lbs. of fat in 
1893-94. 

‘The average gain in production of milk as the cows increased in age was 5 per 
cent from two to three year olds, 18 per cent from three to four year olds, and 15.3 
per cent from four-year-olds to full aged cows. 

“The average gain in i>roduetiou of butter fat was 5.5 per cent from two to three 
.year olds, 17. per cent from three to four year olds, and 13.6 from four-year-olds to 
fullagedcows. . . 

“Beginning with the third week after calling and dividing the remainder of the 
lactation into periods of 4 weeks, and then considering the average daily yield of 
milk of all the cows for the first period as 100, there was a gradual decrease in milk 
flow to 55 during the eleventh period. Calculating the average perceTit«age of fat in 
like manner, there -was a decrease to 96 in the second period and then a gradual 
increase .tO'. .106 during the eleventh period. '. 

,. “ Speaking in other terms, there wms an average Aecrease^ in yield of milk . as lacta- 
, tion. advanced, of about 5 per' cent from each period of 4 weeks; to the next. , In i)er- 
centage of . fat there was ■ an average .increase of about G.5 per cent ' from month to 
.' "month. ■ . 

... “As. a rule, a cow will produce more butter during the first few weeks bf a iacta- 
'■ tion period than at aoy equal subsefxiient time during th,e,sau'.i6 lactation. ' ■ 

“The general e,ffeet of the change from barn to x:iasture' was an increase in both 
ih'ilk Apw'and p.ercentage. of fat for the- first 2. weeks, and for the next 3' weeks a 
'■'slightdecreas© 2 ;n milk and percentage of fat below the daily average for the last 3 
weeks.i'n "the barn, ' ' ' 

' ' ':“ .D-ax:liig..theyear 1892 20 cows produced milk 'for 62| cts. per hundredweight, and 
fat for .ab.aut 16 cts. per pound forfhe food consumed, 

general,- the cows consiimmg the most food produced both milk 'and' fat at the 
■ 'lowest rate./-* 

The effect of fatigue upon the quantity aii-d -qnality of - ' 113 ^^ 
J. L, Hills [Vermont Sta, Rpt. 1898, pp. 367,S'68),—Tm cows ^ were' 
driven 1§ miles and.- shipped 50 miles by rail. , -Dnrmg, the 24 hours in 
transit they were not milked. Tables 'sbow the yield and composition' 
of the.milk for each milking for the flrstj 'second, fifth, and sixth days 
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after arrival, and tlie average for 2 days 3 weeks after arrivaL Coii“ 
siclerable individual variation was observed. 

quantity of milk was lowered as an immediate result^ but normal flow seems 
to bare been nearly restored by tbe end of tlie second day. The fat percentage 
dropped during the first day and was decidedly increased the second daj^ remaining 
a little high during the next few days, as compared with the flow of 3 weeks later. 
Solids-not-fat averaged about the same, except for the second milking. 

The results are compared with tbose of a similar test witli 25 cows 
previously reported (E. S. E., 8, p. 86). 

^^The main results are identical in each case, save that the temporary lowering of 
quality observed in the present test did not occur in the former trial w’iiile enrich- 
ment did ensue. It seems safe to conclude as a result of the two tests that fatigue 
tends to lessen the milk flow temporarily, to affect variously its quality for the first 
one or two milkings, and to raise the quality for a while after the second milking.” 

Tlie effect of food upon the quality of butter, J. L. Hills ( Ver- 
mont Sta. Upt 1898^ ])i}, 347-350 ). — The effect of various feeding stuff's 
upon the quality of butter and upon chiirnability as previously deter- 
mined (E. S. E., 9, p. 884) was practically confirmed in a study made 
in connection with the experiments noted above. The rations used con- 
tained hay and silage with the following, concentrated feeds:' (1) Atlas 
gluten meal, corn meal, and wheat bran; (2) corn and bran; (3) cotton 
seed, linseed meal, corn, and bran; (4) bran and cotton-seed oil, and (5) 
bran. 

Tables give the scoring and chemical analyses of the butter and the 
data for churning. Butter made from cows on ration 4 ranked lowest. 
The use of Atlas gluten meal appeared to decrease the exhaustiveness 
of the churning. 

Preservation of milk samples, J, L. Hills {Vermont 8ta. Bpt 
1898^ pp. 350-355 ). — The author presents the results of an investigation 
made by D. Stuart, of the agricultural department of the university, on 
the comparative merits of various preservatives for milk samples. The 
experiments included tests of 57 chemicals, 29 of which it is stated had 
not hitherto been used for this purpose. The results obtained, by other 
investigators on the use of 93 chemicals as antiseptics are also noted. 

Of the 122 diff’erent chemicals mentioned the following only are con- 
sidered useful for this purpose; Mercuric chlorid, a mixture of 10 parts 
mercuric chlorid arid 50 parts borax, potassium chromate, potassium 
bichromate, sodium' sulphite, sodium bisulphite, copper-amm,onium sul- 
phate, sodium salicylate, and formaldehyde. 

The use of potassium chromate and hichromate is noted, as .causing' 
the "samples do churn easily and producing tenacious creani' and, black 
curd, in warm weather and with the vSteam. tester; sodium 'salicylate, as,', 
not dissolving readily and being costly, bulky, and inconvenient to 
handle; and copper-ammonium sulphate as lessening the miscibility of 
the sample and'^^giving it an unpleasant odor. 

*^Mercv!,ric chlorid is relatively costly, and virulently poisonous, a serious objeo> 
tion. The mixture of mercuric chlorid and borax seems ©fficieiitj and while less 
''poisonous than"'4he'';'pure ■Aalt': is' 

piiite and',bisulphitb:hiiit::'be:used4^^ cbh^derhbie:,;<paitll^ prevent 
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a putrid smelL Formaldeliyde (fornialin) seems to liave bnfc a siiigie fault, tliat it 
tends to Iiarden the caseiiij thus making it somewhat more difficult to ‘'cut' the curd 
by the sulphuric acid. Greater thoroughness in mixing obviates this. ... In 
the course of our experiments 0 , 13 , 0 . 25 , 0 . 50 , 0 . 75 , 1 . 25 , 2 . 50 , 3 . 75 , 5.00, 8.75, and 12.50 
per cents of formalin were added respectively to 10 jars of milk. These samples 
were tested periodically for a month, without diminution of the fat reading, which 
coincided (corrected for dilution wdien the p>reservative was used in large quanti- 
ties) with the analysis of the fresh and untreated milk. The fat columns were clear 
in every case, regardless of the relatively large amounts of preservative used, , . 
Used in amounts of 1 per cent or more it tends to increase the total solids from 0.20 
to 0.50 per cent. This may be due to the polymerization of the aldehyde, to the 
conversion of the milk sugar into galactose, to both, or indeed to some other cause 
not understood. This effect is' not observed when it is used in small quantities.” 


Brief notes are given on the composition of 9 commercial prepara- 
tions for preserving milk tested at the station. 

Bacteriology of milk, L. L. Lewis ( Oklahoma' Bia, BuL 40^ pp. 16^ 
figs. 8 ). — In connection with a piopular discussion of the subject the 
author gives the results of a number of experinieiits in the preservation 
of milk by pasteurization and by the use of formalin. Determinations 
were made of the number of .bacteria in the first, middle^ and last milk 
drawn 5 in milk after standing 1, 2, 3, and 4 hours at 33® C., and in milk 
pasteurized for lo iniiiiites at 60^ and for 15 minutes at 70^ 0. The time 
required for milk not iiasteurized, and milk iiasteurized for 15 minutes 
at 600 fop 1 5 niiiuites at 7 0. to develop sufficient acid to neutralize 
1.5 cc« of deci-normal soda solution was 25^ 30^ and 40 hours^ respec- 
tively. Pasteurization increased the keeping qualities of milk to which 
formalin had been added in the proportion of 1 to SOyOOOj but did 
not with foriQ.ali,u added in the proportion of 1 to lO/jOO, The mor- 
phology and growth upon various media of 4 bacilli isolated from pas- 
teurized milk are reported in detail. 

Killing the tubercle bacillus in milk, C, E. Maushaul {Miehigmi 
Sta.BuL 17'3jpp. 311-321. fig. 1 ). — The work of a number of investigators 
along this line is reviewed and experiments conducted at the station 
are reported. • , 

In one series of o experiments sterilized milk was infected with 
tuberculous material from different cows and then pasteurized by 
heating to 68'^ C., holding at that temperature for 20 minutes, and 
cooling rapidly. In each experiment one guinea pig for control was 
inoculated intra-abdpminally with 1 cc. of the infected milk before 
pasteurization, and a uuinber of guinea pigs were similarly inoculated 
with 5 cc. of the pasteurized milk. All of the control animals died 
from tuberculosis within a few weeks, while none of the 13 animals 
inoculated with the pasteurized milk became tuberculous. . 

As a temperature of 68*^ 0. for 20 minutes does not produce a cooked 
flavor in the milk and is shown by the experiments to kill the tubercle 


bacillus, the author argues that a lower temperature, for pasteurization' 
should not be adopted. 

In 3 experiments milk was heated in a receptacle placed within a 
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water batli in imitation of crude methods of pasteurization. The tem- 
perature of the water and milk during the process of heating is given. 
The results are considered as showing that any method of ]')asteiiriza- 
tion controlled entirely by the temperature of the water is unreliable. 

Several experiments were made in milk artificially 

infected with tuberculous material, at a temperature which would give 
the milk a cooked flavor. This was done by heating the water surrounds 
ing small bottles of the milk to the boiling temperature, removing the 
heat, and allowing the milk and water to stand for 5 or 30 minutes. 
Four guinea pigs inoculated with the unpasteurized milk developed 
general tuberculosis within a few weeks. ■ The 12 inoculated with 5 
times the quantity of iiasteurized milk remained free from any trace of 
the disease. 

An apparatus, devised at the station for family pasteurization of 
milk where the slightly cooked flavor and odor are not objectionable, is 
described and illustrated, and directions are given for using. 

This pasteurizing apx)aratiis was suggested by Novy’s laboratory pail sterilizer, 
and consists of a covered pail with a perforated bottom placed upon a water bath 
provided with a shoulder to receive it. There is a hole in the cover so as to provide 
for a continuous stream of steam. Inside the pail is a rack which holds the bottles 
in position. The water bath is shallow and flanges out from the shoulder. By this 
means a large hea-ting surface is presented and the water is soon raised to the boiling 
point upon the application of lieat.^^ 

The excretion of micro-orgamsms through the lacteal glands, 
K. B ASCH and F. Welekinsky {Arch. Eyg,^ 35 {1899)^ No. j)}). 205- 
^^6').-— The authors inoculated guinea jiigs in various ways with cultures 
of anthrax, typhus, diphtheria, cholera, and Bacilltis bovis morMfleans 
to determine whether the germs of these diseases could be transmitted 
throiigi) the milko There was no transmission of the anthrax, typhus, 
diphtheria, or cholera germs, the milk in each case being sterile. 

The authors conclude that in general disease germs are not trans- 
mitted to the milk except such as produce hemorrhages or an abnormal 
condition of the giands. It ivS believed, however, that the qiieKStion 
must be settled separately for each disease and for different kinds of 
animals. 

Tubercle bacilli in butter, O. Korn {Areli. Syg,^ 36 {1899)j No. 

57-65 ). — Twenty samples of butter, most of them produced by peas- 
ants' near Freiburg, all unsalted, and some from sweet and some from 
ripened cream, were examined for tubercle bacilli. Three of the samples' 
produced death from peritonitis in all of the guinea pigs in which they ' 
were inoculated. Of the remaining 17, 4 were found to contain virulent 
tubercle bacilli 

The author strongly' recommends compulsory testing of all dairy 
herds, and the exercise of great care in the selection of laborers entirely 
free from tuberculosis for the care, of the animals and the handling of 

the'inilk., ' . ' ' ''*■ ' ' 
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Tke relation of acid femientation to butter flavor and aronia^ 
G. Egkles (Iowa 8ta, BuL 10^ j)j9. is a semix'iopiilar 

article on tlie above subject, incliicliog some original work and citing 
examples from experience. Tiie antlior^s conclusions are summed up 
as follows : 

Blitter flavor is produced mostly by tlie bacterial fermentations wliicli have 
taheu place in the milk and cream. The kind of flavor produced depends upon the 
class of bacteria causing the fermentation. Cream ripened with common bacteria 
found in hay dust {BaciUM^ siiMilis) gives a very undesirable flavor to butter. 

“The general superiority of butter flavor in the summer season is mainly due to 
the difference in the fermentations that are in the milk. 

“This difference is due to the greater number of bacteria of the acid class found 
in the milk during the summer season, 

“The ripening of a good' quality of natural cream is mostly a development of 
acid bacteria. When good-fltwored cream is ready for cburniug, the number of bac- 
teria per cubic centimeter varies from 280,000,000 to 3,000,000,000. Of this rmml)er 
the acid-producing bacteria constitute from 91 to 98 x>®r cent. As the process of 
ripening advances, the relative percentage of acid bacteria greatly increases. As 
this proceeds, some sj)ecies disaxipear; .others are -prevented from increasing in 
numbers. 

“A good natural skim-milk starter is practically a pur© culture of acid-producing 
bacteria. ^ 

“The flavor-prodiicing power of four species of acid-producing bacteria was tried 
by using them to ripen pasteurized cream. Any one of these gave the butter the 
typical flavor and aroma produced in natural ripening. 

“The most common milk-souring organism {Baeteriim lactarii)) all things consid- 
ered, gives the most satisfactory results of any of the species tried as a culture for 
ripening cream. 

“Practical experience and experimental evidence both' indicate that the most 
important factors in cream ripening are the development of the typical acid fer- 
mentations and the elimination or suppression of other and injurious types of 
fermentations.^’ 

■'Ou tlie bacteriolo'gy of cheese, 0. Goeini (BoL Wot. Agr.^ 19 (1897jj 
' pp, 388^897;" ab8,,/in OentbL Baht. AM.^ 5 {1899)^ Wo, pp^ 

,44— i6‘). — The author studied tbe eftect of the conditious of growth in 
■ cheese oir the, physiological activity of seven different forms of bacte- 
ria, L e.j Ji Imtis nigeryB, laetis tkermopMlus^ and five different forms 
■' beloiigiBg tothe group stMUis. He found that bacilli which were bio- 
log.ically very similar behaved differently in regard to milk fennenta- 
tioii,, accord,iii'g,to, the temperature and the presence or .absence' of air. 
Bacilli .which S'O'Ured nailk at a high'.teinpeimtnre peptonized it at a 
lower temperatare. .■ .The higher temperature favors the increase of' ba- 
cilli^: which .attack the milk sugar. and x>roduce lactic, acidj aiui .this'/i'ii 
,■ turn checks the action of the bacteria, so that the cavseinremains iutach' 
A, proof .of this is that when the m'ilk is neutralized pep'tone" formation 
' takes place. The exclusion of air checks the. .peptonizing , of the casein 
especially. When the Yaciium, was not complete, . the milk wa'S." curdled," 
but no peptonizing action took place,. althougli,''it,progresse'di‘ap!d]yaS: 
soon as fresh air was a.dinitted. . - It .is' claimed that .the'-investlgations' 
- show that bacteria may' a,ttack the milk sugar or the casein, depondin.g 
upon the conditions under which they are effaced, 

' 'w', 'A. A ' . ■ ■ ■ 
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Cream raising by dilution, J. L. Hills ( Vermont Sta. Ept, 1898^ pp. 
365 j 36(j ).- — One liiindred and twenty trials were, made with two sizes 
of the ^^Wlieeler Gravity Cream Separator^” using* herd and stripper 
milk from' Jersey and Ayrshire cows. 

"‘These*, same milks were closely ski luiueel by the eentriftigalsexuirator, which, more- 
over, was able to extract some cream from the diluted, skim milks. The • gravity scj)- 
arator’ left in the slvim milk 13 i>er cent of the fat of the mixed milk, 40 per cent of 
the hit of the Ayrshire milk, and. 17 i>er cent of the fat of the stripper milk. The 
centrifugal separator left between 1 and 2 per cent of the fat of these milks behind’ 
in the skim milk. The results speak for themselves and call for no further com- 
ineiit.'’ 

Notes are given on the Wheeler can and on similar tests made at 
the New York Cornell Station (hi S, 11, 10, p. 501). 

ConcerBing pateiits on gravity or dilution separators, H. IL 
Wing (AYr’ Yorlc CodwII Sta. BuL ITlppp, 18^ jUjSo 8 ). — ConcIusioiKS 
from tests of several cans for cream raising by dilution are quoted fi'oiii 
Bulletin 151 of the station (E. S. R., 10, p. 591), and descriptions, inaiuly 
ill the form of extracts from the specihcations and claims under wliicli 
patents were granted, are given of the Aquatic, Thayer, Phillip, Rec- 
tor, Wheeler, Hunt, Rosback, and Doty gravity cream vseparators or 
creaming cans. The author holds that the iiatents granted on these 
cans, in which the dilution of milk with water is recommended tofhcili- 
tate the separation of the cream, cover iinimxiortaiit details of con- 
strtfction and that ^Riny one desiring to use this x>rocess of doiibtfnl 
utility is perfectly free to do so without let or hindrance from the holder 
of any patent right whatever d’ 

Miscellaneous dairy notes, J. L. Hills [Vermont Sta, Bpt I89S\ 
PI). 368<-S70 ). — Aiialjvses are given of samples from 3 lots of Yermont 
creamery butter shipx>ed to the English market. 

Two patent churns were tested, in one of wliieli the churning was 
accom|)llshed by a narrow disk of wood whirling through, the cream, 
and in the other by piiinping air through the creau!. Neither wuvS con- 
sidered as desirable as the ordinary concussion (diiini. 

Analyses are given of the milk drawn from one cow on tiie seventh, 
fourth, ' third, second, and last day l>efore calving, and tlie average 
analyses of the milk for the (J wccdcs following. A lactometer reading 
of , 51.5 oil" the seventh day previous to calving is thought to .be the 
highest on record. 

Tiiirty-foiir comparisons were made of the Balicock test 'and the Bart- 
lett modiftciition of tlie Babcock test (E. S. R,, 9, p. 184). The results 
averaged 0.05 per cent' less by the modified method. The niodiJication 
appears' to have merit, buf, as intimated by its on'ginatoiY ought to be: 
used only by tiiose well skilled in the usual method of testing.^'’ 

Cow ties and stalls {Iloanl-H DairpmUf no {ISOff), Xo. pp. 0^4, oSl ). — Several 
.are'tleseribed arul illiistrate<L ■ . /, .■ ^ 

, All experimental creamery biiildiiig at Hoorn,. ,/Xl..',Al. imn Z.'axbk {Lmid- 
hmw. TI^Bchr.y '18f)SVpp. M0),—A pbui ■f(ir,.nnVeiabonite cxporiinental creaiiKjry 
biliUling with a ba(5t6riologie'nll«.bora'tory.' 

90'68-™-No;T— -T "' :: Vk/b; 
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Bangers in milk and means of combating them, ll. G att a. Uyg.,:H {1899)^ 

No, llS5j p, 189). 

Dairy sanitation, C. M. J)a.y (Jour. Comp. Med. and Vet. ArcJi.f 80 (IS99), No. S,pp. 
47S~47T ). — Advises axjprovetl sanitary methods so as to prevent tli© entrance of patlio- 
genic bacteria into milk. 

Tlie mlk supply of cities, H, W. Conn '(P op. ScL Mo., JJ (^1899), No. 9, pp. G87~ 
(UD). — Recoiiimends organized milk companies whitdi can liandie and pasteurize 
milk on a large scale. 

Experiments with pasteurizing apparatus, F. Fkiis {4S. Ber, Ngl. Vet Landlm- 
hojsl'olee Lab. Landokon Forsog, Copenhagen, 1899, pp. 158, ills.). — An account of a 
number of tests with ditferent kinds of pasteurizing apparatus. 

Butter and margarin — composition, properties, manufacture, adulteration, 
preservation, marketing, and legislation (Le beurre et la niargarine (composition, 
%>ropThHes,fal)ricatlon, aUeratio7i8, cmiseri^aiions, commerce, legislation). Faris: Cauthier- 
Fillars, 1899, pp, 16S). 

How to make farm dairy cheese, T. L. Hakoker (Hoard's Dairgman, St) (1899), 
No. 85, p. Detailed directions are given. 

The manufacture of Roquefort cheese, N. lioi^cims ( La j\iNmtiion dn fromage 
de Moguefort. Faris, tS99, pp. 67, ph. 14). 

Officials, associations, and educational institutions connected with the dairy 
interests of the United States for the year 1899 ( F. S, Dept, Agr,, Bureau of Animal 
Industry Circ.' 86, pp. 8).— A list of each. 


YETEEmAEY SGIEHCE AMB PEACTICE. 

Contribution to the study of immunity; properties of mixtures 
of toxins with their antitoxins; constitution of toxins, J. i>ANY>sz 
(Am. Inst Fastmiv^ IS {1899), No. *7, 581-595), — The results of the 

experimeuts recorded in this paper may be summarized as follows; The 
particular maiiiier of the action of toxins as well as properties of the 
mixtiires of a toxin and its antitoxin is not due to differentiation of 
tliedoxln into different substances more or les.s toxic, but simply to the 
presence of phosphates in these mixtures in greater or less proportions, 
depending upon the greater or less atteii nation of the toxins. ' A single 
active' ■ substance can produce different' results in different animals 
iiiider different conditions, according to the variable proportions of the 
"phospliates and other salts contained in the mixtures. This accounts 
for the clifl'erence in susceptibility in different animals to the' action of 
the same toxin. 

disease-producing germs, C., E. .Marshall {Miehifjan 
172, 297^^^^ — The author gives a general discussion of 

the relationship, of infectioip diseases to unsanitary conditions and 
'aceiimulations of iilth. ■ 

Among cliemic^al substances which are good disinfectants, the author' 
mentions the following: Corrosive Sublimate, carbolic acid, formaiin, , 
sulphur fumes, whitewash, chlorid of lime, salicylic acid, and bora.de, 
acid. Directions are given for preparing prdper solutions, liq'uid''or,. 
gaseous, of these various substances for use in disinfection. 

A number of methods for disinfecting houses, stables, utensils, and 

'j'Ulothes‘ are^ given. 
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For disiofecting creameries, no substance is entirely reliable unless 
tlie woodwork , bas been in'^viously cleaned from all oily liltho The 
creamery may tlien be disinfected by means of formallU' gas. Barns 
and stables are usually too open to allow the use of any fumigating clis- 
iiifectaiit, and tlie autlior recommends spraying tbe woodwork witli a 
solution of corrosive sublimate. When yardwS and pastures, become 
infected with a contagious disease, the main reliance must be placed 
upon the action of direct sunlight. ' Animal excreta may be disinfected 
by the use of chlorid of lime, slack lime, or carbolic acid. 

Texas fever, L. L. Lewis {OMahoma Sta. BuL 39^ pp. 2Sjjigs, 5). — 
Tlie author gives a general account of the protozoan germ which causes 
the disease and of the appearance and habits of the cattle tick which 
carries the germ. 

A number of cattle-dipping experiments were tried in the summer of 
1S1I8. Two hiindi'ed and forty cattle were dipped under the supervision 
of the experiment station. The vats and chutes are described and iig- 
iired in detail. The vat used had a capacity of about 1,500 cattle a day 
and cost $210. The object of these experiments was to secure an 
oil which would effectively destroy the ticks and not irritate the skin 
of tlie cattle. The cattle were dipped in oil from 40 to 42 in. deep. The 
ticks were all killed. When the cattle were allowed to go into the vat 
upon an incline, the legs were exposed longer to the action of the oil 
and the ticks were more effectively destroyed than when the cattle were 
plunged suddenly into the vat. By the former aiTangemeiit it is not 
considered necessary to .fill the vats with a solid mass of oil. The first 
cattle dipped were dropped through from a trap door 2 ft. above the 
surface of the oil, They were allowed to drip 10 minutes after leav- 
ing the vat. Within 2 hours after the dipping a number of animaks 
showed signs of irritation about the eyes, but this irritation was not 
serious if the cattle were kept quiet and prevented from becoming 
dusty. Oil was found to be more severe on the Jerseys and light-col- 
ored animals than on dark ones. 

A test was made to determine the effect on the skin and eyes, and 
changes in temperiiture from oil which came from the l^lational Oil Com- 
pany of Cleveland, Ohio. The oil had a specific gravity of 0.854 and 
contained no sulphur, , Sulphur was added to the extent of 0,75 per 
cent. ■ Only very slight elevations of temperature took place, and the 
temperature soon fell to the normal. The irritating effects iix)on the" 
skin and eyes were much less noticeable than in the case of dynamo oiL 
The, animals which, were used in this experiment were not infested with 
ticks, But experiments conducted in the laboratory led the author to 
.believe that this oil is as effective as the dynamo oil in the destruction 
of ticks, ' ^ ' 

A detailed tabular record is ■■.given of the results of experiments in 
producing immunity by means„of inociilatiop of the defibrinated blood 
of animals ■w'hich had partially .■or entirely recovered from the disease. 
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The number of animals experimented with was smalL but the results 
were favorable. 

Foot rot {Rpt. Agr, Uxpts. Oormcall, 1898^ pp. 50-54).-— Two objects 
were had in mind in making experiments with regard to this diseases 
To devise a practical remedy, and to determine whether or not the dis- 
ease is indigenous to native soils. For curing the disease the Ibilowing 
remedy was applied : Two pounds of arsenic and 2 lbs. of common soda 
were boiled in 1 gal. of water for half an hour. Five gallons of water 
were added to this solution and the whole was then placed in a long 
trough so that the depth of the solution was about the same as the 
depth of the hoof. LookSC portions of the hoof were scraped off‘ and 
the sheep were then made to walk through this trough. The treat- 
ment was repeated once a fortnight until a cure was aifected. Two or 
three such treatments were usually sufficient for a. permanent cure. 

In order to determiiie whether or not this disease is indigerioiis to tlie 
soil, a tract of land which had the reputation of being favorable to tim 
foot rot was selected. Sheep free from foot rot were then ],)laeed ii]')oii 
this tract and kei)t there for about 2 months. 4s o cases of the disease 
developed. 

The gapeworm and the white intestinal worms of poultry, F. V. 
Theobald (./o?(r. Bd. Agr. [Loyulon].^ 6 {1899), No.p,pp. 157-165, fig, 7).— 
In this paper the author discusses the amount of loss caused by the 
gapeworm. This worm has been found in the sparrow, starliug, rook, 
hooded crow, linnet, martin, swift, magpie, green woodpecker, and 
eartliworm, in addition to domestic poultry. The earthworm has been 
believed by some authors to be a necessary intermediate liost for the 
gapeworm, but, lias already. ' been shown and as the author again' 
demonstrated by experiments, the eggs of the gapeworm when fed to 
healthy poultry develop readily into adult gape worms. The earthworm 
is ,tlieref(,>re, to be considered as one means of carrying t,he worms., 
rather than a regular* intermediate hovst. Tlie symptoms of the disease 
and post-mortem appearances are ileserihed ni some- detail. 

.On'' the subject of , treatment, the author recommends immediate iso- 
latioii of all birds which are infected witli gapeworms in order to pre- 
vent, further' spread of tlie disease. by coughing up adult worms. . For 
: tlie tre,atiiieiit of fowls suitering from the disease the use of a fumigat- 
ing box is advised. . Tin's box should be large enough to hold several 
'birds at once.=' Tlrroiigli a small opening* finely-divided (dialk .mixed 
' with iinely-grouiul camphor should be blown. The dust mixture should 
■be' in proportion of ,,l oz, of chalk to half an ounce of camphor.' 'The 
dust is then inhaled 'by tlie fowls, the camphor causes . tire gapeworms 
to .loosen .tfieir hold, and the dust ind lice's '.violent .coughing .of the; 
fowls, w.hicl.i is .usually sufficient to eject the" worms. 

', ..Rep'ort on .ttie' progress "of dermatoIogyr.in'' in 1898^ 
E. Kromavee {Oenihl Alhj. Patti, a. Path, AnaL^ 20 {1S99), Xo. 7f,-17, pi). 017-05^).— A 
Uisciission of the literature of the subject with a bil)Iiogra|>liy of 860 titles. 
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On preventive iiiocniatioii, W. M. Haffkine i Proc. Ploy. Hoe. {London'], Go {1899)^ 
Xo. 418, py. 9oP-~271 ). — A di.senssioTi of Yarioiis geueral problems eoimected vritli tbe 
iiiterpretatioii of tlio meaning of artificiai immunity. 

The possibility of tlie deveiopmeiit of the typliiis bacilli upon cooked 
potatoes ill tlie^reseiice of coli bacillus and ordinary soil bacteria, E. Pfuhl 
(CentM. Baht, u. Par,, 1. AM., P6 {1899), Xo. :?~3, pp. A9-df).— The author undertook 
tlieso investigations during a. typhus exiidemic in order to determine whether t,yplius 
eouhl be transmitted in cooked xiotatoes. Several experiments made with this pur- 
pose ill view gave results which, indicate that typhus bacilli live and rniiltii^ly plen- 
tifully ill the presence of coll bacillus and other bacteria such as are found in the 
ordinary soil of the garden. 

'Animal diseases, A. T. Petees {Xelrasha Sia. Bpi. 189S, pp. XVII~XXV). — Tlie 
reprjrt gives a brief account of the author's work on the following diseases : Black- 
leg, calf cholera, cornstalk diseuse, ergotism, glanders, hog cholera, keratitis, rabies, 
Texas fever, and tuberculosis. Over 33,000 doses of blackleg vaccine were distrih- 
nti-d in the State, the greater i>art of tliem being furnished by the Pasteur Ihiecine 
Co. , and Bureau of Animal Industry. Ergotism is said to have been unusually preva- 
lent ill the State during the past year. 

Symptomatic anthrax of cattle transmitted to man, G-. Faecoxe {Giorn, IP 
Soe. Aecad. Ab:'. Vet. ItaT., 48 (I899),Xo. 36, pp.844-S48). — Man may become infected 
by eating the meat of animals suffering from this disease. 

The morphology of actinoniyces, H. Bki’NS (Teat?)?. BaH. n. Par., 1. AM., 9G 
(1899), X}). I, pp. 11-14). — From a case of actinomycosis in man the author obtained 
the pathogenic germ and made numerous (uiltures upon diff’erent media. From 
tiiese pure cultures inoculations were then carried out on rabbits, iiiice, and guinea 
jiigs. III no case was the author able to iirodiicc actiiioiuycosis in the experimeut 
animals and eon eludes, therefore, that the aetiuomyees in question is a species 
distinct from the aetinomyces of cattle. 

Anthrax, A. Beugsteand {Landtmmmen, 10 (1899), XoB.B2,pp,o9B, 523; 33, pp. 5S8- 
340).-— X discussion of the nature of the disease with various 'p ractical suggestions as 
to methods for pi'eventiiig infection of herds and for stamping out the disease. 

The aggiutination of anthrax baclliii.s by normal imman blood, LAMBorrE and 
Mari^ciial ( Jau. Inst. Pasieiir, 13 (1899), Xo.S,pp.6S7-G41). — The author carried on 
investigations hy means of which he found that the serum of normal human hloo<l has 
tlie ]~)Ower of agglutinating the anthrax hacillus. The agglutinating power is maui- 
fosted even in a very dilute solution of the serum ; for example, 1 : 350. The blood of 
41 ]ier8ous was used in these experin'ients. 

Some reflectioiiB upon the anthrax epidemics o£ West Gothland, W. Flagk 
(Zaniimminen, 10 (1899), Xo. 31, pp. 493-493) . — A brief article destmibing tlie extent of 
the ravages from this disease a-ud recommendations of means for preventing its 
spread. 

Report, on the work of the agricultural bacteriological laboratory of the 
Department of Agiiciiltiire for 1898 (Set. Me. Xlioe:; !, Lyesor,, 194 (1899), July, pp. 
03-34). — This report co^'ers investigations on the following topics: The biology and 
relationship of a rat- destroying bacillus; the patboh.igical anatomy of mouse and ,rat 
diseases; the inthienco U];>oii the virulence of mouse-destroying bacteria of various 
saprophytes grown on the same culture medium; determination of the absolute 
virulence of various .mouse-destroying bacteria; a coniparative study of methods of 
sterilizing milk field experiments in the destruction of susliks'; the action of various 
inou&e-de,stroying bacteria upon domestic animals; .and the distribution 'of cultures 
to correspondents of the laboratory. ■ 

' Experimental tuberculosi.s in the ass and the effect of tuberculin, S. Btock-’ 
M'AN'v'f Joidx.'Oomp. Path', and Tlm\, 12 ■(1899)3 X&. 2;\pp. 123-137, (fly. f)".--'Th6 article 
contains 'an. account of ca,'8e'a of tuberculosis 'in an ass,' mule, and 'horse'.. The author 
■ concludes with 'regard to the'': tuberculin test that the sm'all 'quantity of tuberculin 
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wliieli is ordinarily employed for the detection of tnhercnlosis is not sufficient in 
itself to account t()r the lever reaction. It is suggested that the hypodermic injec- 
tion of the tubercnlin causes a hemorrhagic condition in that particular spot and 
that as a result of this hyperemic condition some of the tul)erclo bacilli arc killed 
and the substance which causes fever is set fre<^ from these dead bacilli. The author 
has injected ironi 10 to 30 cc. of tuberculin into a healthy dog without producing 
any fever reaction. 

Congenital tuberculosis in the calf, J. McFabyeax {Jour, Comp, Faih. and 
Ther.j 13 {1899)^ No. f, pp. 15G-163 ). — Three cases are recorded and outlined in some 
detail. The author discusses also the distribution of the tuberciilons lesions in 
■ these calves. 

On the transmission of the tubercle bacillus through the placenta, Anche and 
Chabibiu^lent illreJi. Med. JExper. et Anat. Path,^ FarlSj 1. ser., 11 (1S99), No, 4,pp. o31- 
odiK jj'l. I), — The nuiiiber of authentic cuvses of transmission of the tubercle bacillus 
by means of tln^ placenta is very small. It has never been o]>served to take place 
before the fifth month of pregnancy. The tuberculous lesions are in such cases 
generalized and found in nearly all organs. 

Some of the economic aspects of the prevention of tuberculosis in cattle, B. 
IlELfiPiNE ( VeUrinarian, 73 (1S99), No. <S’5.9, pp. Discusses the necessity of 

fighting the disease and the cost of so doing, and adds statistics from experiments. 

On the agglutination of the tubercle bacillus, Monoour and Board (Compt. 
Mend. Soe> BioL, Paris j ll.ser.,1 {1899)^ No. pp. 564,565).- — The authors have 
observed that the agglutinating reaction takes place more rapidly and more clearly 
in a more resisting subject, and agglutination, therefore, appears to them to be a 
reaction of defense. 

Action of microbes on the development of tubercle bacillus, F. Ramond and 
P. RavaN'T (Arc/i. Med. Exper. et Anat Path,, Paris, 1. ser.,11 (J890), No. 4, py. 
494-497), — The presence of other bacteria has in general the elf eat of stimulating the 
development of the tubercle bacillus. 

Colic of horses, Graf (Xfsclo*. Teterinark,, li {1899), No. 7, pp. 342-856 ). — Considers 
the following affections : Obstnictioii of the gullet and stomach, colic of the small and 
large intestines, cramp colic, and wind colic. 

Vaccinations against contagious pneumonia of horses, G. Troester {Ztsvhr. 
Veterinar'k,, !! (1899), No.7, pp.356-S64),~r-Contahm a discussion of the symptoms of 
the disease and reports on experiments for producing immnnity by vaccination. 

Ascending paralysis of the spinal cord in the horse, J. MgCalve (Pec. Med. l et. 
Paris, S, ser,, 6 (1899), No. 13, pp. 401-410, ftps. 3).— Tim aeries of symptoms takes the 
following order: Motor paralysis of the posterior legs, Joss of seusildlity in these 
parts; motor paralysis of the muscles of the trunk, loss of sensibility of this region ; 
anaesthesia of the trunk, motor paralysis of the muscles of the front legs, and loss of 
sensibility of these parts. The author gives an account of the microscopic appear- 
ance of the spinal cord, with illustrations. 

"'..The treatment of. acute laminitis with antifebrin, St. Friis (Mmnedsskr. Bj/rbr- 
' (jer,.I.l (1899),. No. 3, pp, Gives details of numerous experiments in treating 

„ '■ ■■horses, for this disease. 

AGEICIILTTJEAL ENGIHEEEIIIG. f ^ ^ 

Irrigation engineering, L. G. Oakpentek {Colorado Sta. Bpt. J 808 , 
P2>- 176-198 ). — A brief summary is given of the work of this depai t- 
mentof the station in the following lines: Water supply, duty of water, 
seepage measurements, losses from ditches and canals, and origin of 
; seepage water. 

, ' in the study of water supply the record of the flow of the Poudre 
R|y«fe |ua® hMU-Wntinaed (making a continuous record for 1.5 years! 



AGRICULTURAL ENGINES RING, 


395 


aud rain guages liave been put into the hands of observers stationed 
at different points in the watershed of this stream. The results of the 
observations on the flow of this stream have been published in local 
papers so that users of the water would be informed in advance of 
the rise or fall of the water in the stream. A table is given which 
shows tlie dates of high water during the last 15 years and the average 
flow for the week during which this maximum was reached. ■ A table 
also shows the average flow from April 20 to ISTovember 1 during the 
same years. The latter shows fluctuations of from 451 cubic ft, in 
1898 to IjTOi cubic ft, in 1884. 

Observations on the level of water in a series of Avells extending from 
the stream to the foothills beyond all irrigation ditches are reported. 

A brief outline is given of a series of observations bn duty of water 
which the station has undertaken at diflerent points, and the plan and 
results of observations on seepage at a number of diflerent places in the 
State are reported. The latter observations include nieasiirements of 
seepage on the Poudre, Arkansas, Big Thompson, Little Thompson, and 
Bio Grande rivers and on the St. Vraiii Greek. Observations on losses 
from ditches and canals mostly in the Arkansas Valley in contiimatioii 
of those already given (B, S, B., 10, p. 795) are reported. 

Irrigation ill the Yakima Valley, J. Shomakeu (Irruj. Age, IS (1899), A"o. IS, pp, 

410-4/3), 

Irrigation, S. M. Woodbridge (South. California Acad. Sou, Agr. Exper. Sec. EiiL 
7^ pp, 9, figs. description of methods of surface irrigation, subiiTigatiou^ and 

ihterirrigation as practiced in California. 

Report of the Thebus irrigation commission, 1899 (Cape Totm: W, J, Richards 

Sons, 1899, pp. 68, pis. 5, charts 9). — This report deals with the feasibility of storing 
the water of Thebns River for irrigation piirxioses. 

The waterwheel, the evolution of the American type of water wheels (Irrig. 
Age, 13 (1890), A7>. lS,pp* 416-4:20). — Review of an article by W. W. Tyler in Jour. 
Western Soc. Engineers, Apr., 1898. 

Artesian water in New South Wales, J. W, Boultbee {Jour, and Proc. Rog. 
Soc. Xew South Wales, 32 (1898), pp. 88-103). — Data on the number and flow of arte- 
sian wells. 

The Kankakee marsh lands (Drainage Jour., 21 (1899), No. 8, p. 201). — A brief note 
on the proposed plan for driuiiiiig some 500,000 acres of these lands, 

G-ood roads for farmers, M. O. Eldridge ( U. S. Dept. Agr., Farmers^ Bui. 93, pp. 
47, Jigs. 49). — An attempt is made in this bnlletiu ‘Ho present in the plainest possi- 
ble language the fuiidaineiital principles of road building and maintenance ami to 
furnish instruction and advice to those whose facilities are limited and who arc often 
supplied with but the natural materials.” The topics discussed are principles which 
should govern location and treatment of roads — grades, drainage, water breaks, 
side ditches, suhdrainage ; different kinds of roads — earth roads, sand roads, roads 
of sawdust, tan bark, etc., corduroy roails, hard roads, gravel roads, shell roads, and 
stone roads; trees alongside of roads; and cost of roads. 

' M farmer pay . for good roads? O. Dorner ( U. S, Dept. Agr., Office of Road 

Inquiry Circ. 31, pp. 40, figs. 43. — This joamphlet, x>ublished by the League (d.‘ Arin'rican 
Wheelmen, and adopted as a circular of the Office of Road Inquiry of this I)e])art- 
r ment, is intended to give a better understanding of the systfjm of State aid to road 
building which has been in ibree in New Jersey for a miinbev of years and has also 
been adopted iii Connecticut, Pennsylvania,, and New York, and is under cousidera- 
mon in Minnesota.. 
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State aid to road building in Minnesota, A, B. Choate ( V. S. Dept. Ojftce of 
Hoad Dui'uiry D2^figs.S).—By mistake this was originally issued as Circu- 

lar 31 of the Office of Road Inquiry (E. S. B., 10, p,. 896). 

Road improvement in governors’ messages, R. fSxONia ( XL S. DepL Agr., Office 
of I'had Diqmrg Clrc. pp, i-i).— Extracts bearing on. r<,)ad improvement frc.n.u 
messages of governors to the legisUitiiros of Alabama, CaU.lbrriia, Coniiecticut, 
Deh'iware, Imlijinri, Kansas, Maryland, Missouri, New Hampshire, New "ibrk, North 
Cui'olina, Ohio, Oregon, lihode Island, Vermont, ami West Alrgiiiia. 


STATISTICS— MIBCELLAlfEOUS. 

Eleveiitli Annual Report of Colorado Station, 1898. (Colorado Sta. Mpt, 1898^ 
^pjJ. 99-:935 ). — This contains a financial statement for the liscal year ending June 30, 
1898; a report by tbe director on the station staff and the work of tlie station and 
snhstatioiis during the year, including a siihject list of station publications; and 
reports by the botanist and horticulturist, agriculturist, entomologist, chemist, 
meteorologist, and irrigation engineer, and the superintendents of the Raiiihelt 
Sulistation at Cheyenne Wells and the Arkansas Valley Substation at Itockyford, 
parts of which are noted elsewhere. 

Eleventli Annual Report of Georgia Station, 1898 (Georgia Sia. Mpt. 1898^ pp, 
10). — Organization list of the station; brief rejmrt on station ecpiipment, 'work, 
and poblications, and financial statement for the fiscal year ending June 30, 1898. 

■ Eleventh Annual Report of Illinois Station, 1B9B {Illinois Sta, JOpt lSOS^ 

The publications and principal lines of station work during the year, subject 
list of bulletins published since the organization of the station, financial statement 
for the fiscal year ending June 30, 1898, and the organization list of the station 
are given.. 

Eleventh Annual Report of Indiana Station, 1898 {Indiana Sta, Ilpt. lS9Sy pp, 
^;2 ). — This report covers the work of the station for the 0 months ending June 30, 
1898, and includes the organization list of the station ; brief re]}orts liy the director, 
agriculturist, horticulturist, chemist, botanist, and veterinarian, and a financial 
statement for the fiscal year ending June 30, 1898. 

Tenth Anniiai Report of Kentucky Station, 1897 {Kenimhij Sta, Dpt, 1897 ^ pp. 
XI -ffi ISl). —ThiB contains the organization list of the station; a financial report for 
the tiscal year ending June 30, 1897; reports l>y the director, chemist, ontomologist 
and botanist, horticulturist, and meteorologist on the work during the year, and 
reprints of Bulletins 66-71 of the station on the followung subjects: Tobacco (E. S. 
R., 8, pp. 976, 997), the Ban Jose scale in Kentucky (E. S. R., 9, i>. 261), analyses,' of 
commercial fertilizers (E. B. R., 9, p. 338), wheat (E. S. R., 9, p. 639), the woolly mullein 
(Terhascimi pkhmmdes) in Kentiieky (E. B. E., 10, p. 359), the gape disease of poultry 
(E. S. R., 10, p. 393), 'and analyses of commercial fertilizers (E. B, R., lOj p.'337). 

, Annuai Report of Minnesota Station, 1898 (Minnesofa Sta. Rpt. ISOS^pp. XIX. 
-f-,J66). — This includes the organization list of the station, list of l,>ii,Ileti,ns pub- 
lished during the year ; financial statement for -the fiscal year ending June 30, 1898; 
report by the director outlining the results obtained in the different departments 
daring the ye'ar; a meteorological record noted elsewhere, and reprints of Bulletins 

■ 53-59 of the .station on the following suhjects: Effects of the rota,tioii of oro]'>8 upon 
the humus content and the fertility of soils, production of hum',Us from manures 
(E. S.R.,9, pp. 632, 641), human food investigations, , the rational 'feeding of nten 
(E. S. R., 9, p- 777), the Orthoptera . of Minnesota' (E. ' B. R.,., 10, p.' '466 ),:«»:» gar beets 
(E. S. R., 10, p. M3), fattening Iambs i ii: winter," (E. 'S.R., 10, p. 575), fattening, steers in 
winter (Ev S', R., 10, p. 671), '.and, fattening lambs and wethers in winter '(E.'S.R., 'll, 

:"p.' 179). ■ ■ . ■ ' 

,,„!rvrelfth Annual Report 'of Nebraska' Station, 1898 (XeMaska Sia, Hpt. 1898^ 

pp, o0 }, — This includes a brief report on the staff, of experimeiita- 

^ of the station for the year; departmental rei'wrts, parts of 

‘if , 
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wliicli are noted elsowliere, setting forth the work of the Yarioiis departments and 
giving results in some cases, and a hnanoial report for the iiBcal year ending June 30, 
1898, 

Eleventh Annual Report of Vermont Station, 1898 {Vermont Stcu JSpt. 1898^ 
185-404) .—Thm includes the organization list of the station ; table of contents of the 
bulletins imblished during the year and of the report; financial statement for the 
fiscal yearending June 30, 1898; report by the director, briefly summarizing the results 
obtained in each department during the year; list of available publications, and 
abstracts of Bulletins 60-65 of tho station on the folio \ftng subjects: Insects of the 
year (E.S. E.,10, p. 459), hardy apples for cold cdimates (E. 8, R., 10, p. 437), home- 
g'rown grapes in Vermont (E. S. R., 10, p. 440), and analyses of commercial fertilizers 
(E. S. E., 10, p. 623). The work of the dexjartments of chemistry, botany, horticulture, 
apiculture, and dairy husbandry, as set forth in the different departmental reports, 
is noted elsewhere. 

Proceedings of the twelfth annual convention of the Association of Ameri- 
can Agricultural Colleges and Experiment Stations, A. C. Truk, W. H. Beal, 
and H. H. Goodell ( V. 8’. I><3ph O^ce of Experiment Stations Mnl. ISS ), — 

This gives the officers and couiraittees of the Association, list of delegates and visitors 
in attendance, and the proceedings of tlie convention Iield at Washington, I). C., 
November 15-17, 1898, an account of which has already appeared (E. S, IB, 10, p. 
704). 

Statistics of the land-grant colleges and agricultural experiment stations in 
the United States for the year ending June 30, 1898 ( U. 8. Depf. Bf/r., Office of 
Exjwrmenf Stations BuJ, 04, pp, d.9).— A summary of this has already appeared ( E. 8. 
R., 10, p. 1001). 

Experiment Station Work— X ( U. S. Dept. B^r., Farmers' Bui. 97, pp. 38,fiijs. 5).— 
This number eontaiiis articles on the following subjects: Manure from cows, plants 
for alkali soils, iniiiieiice of alkali on x)lants, feeding vulii© of the corn plant, sows 
and pigs at fiirrowdng time, the soy bean as a feeding stuff, alfalia liay for hogs, ani- 
mal matter for poultry, water and animal diseases, constnietion and cooling of 
cheese-curing rooms, and irrigation investigations. 

Suggestions to Southern farmers ( U. S, Dept. Apr., Farmers’ Bui. 98, pp. 48), — 
Siimmari<'S are given of 11 pa|)ers read at tho Interstate Farmers’ Convention held 
at Vicksburg, IViss., February 8-10, 1899, as follows: Mississippi soils and their 
eapabilities, W. L. Hutehiiisou; The dairy cow as a restorer of fertility, T. I.. 
Ilaeekcr; Cotton seed and its xjroducts, B.W. Kilgore; The relation of live-stock 
farming to lioine-iiiaking, V. C. Meredith; Southern agrictiltnre, ]\Il.ssiasi|)pi and 
Louisiana, W. C. Stubbs; Expansion in the fanner and the fanner in expansion, 
W. M. Beardshcar; Horticrdtnre, G. H. Van Houten; Agricultural education, W. M. 
Liggett; 8t<>ck and howto feod them, W. C. AVei born ; Tiu? peeoiiar advantages of 
the South for growing forage crojis and Ibediug stock, W. R. Dotlson, and The 
Weather Burmiii and the fai-mer, MB L. Mooi'e. 

Report on the. condlticn of winter grain on April 1, 1899, and the losses of 
farm animals during the year ending March 31, 1899, with .statistics of foreign 
ci'ops, J. Hydi^ ( r. S. Dept. Apr., DiHsion of StaUsiios EprL 15G, n. scr.,pp. —During 
the year ending, March 31, 1899, the total loss of farm animals in the United States 
from exxKisiire and disease “ w'as over 7,500,000 head, of whicli swine constituted 
41.9„per cent, slieex) 29.2 per cent, cattle 24.7 x>or cent, and horses 4.2 per cent. . . . 
On the basis of the a\’erage values, as ascertained on January 1 last, the estimated 
loss from exposure nggregalml about $26,000,000, and that from disease about $ 49 ,- 
000,000, or a total of $75,000,000, five-sixths of which may he, said' tO" be 'theoretically 
preventable.'^ 

Crop, circulars for May,' June, 'July, and,; August,,: 1899, U S. Dept 
'Apr., DimBion of Staiisiies Crop Circa. May, fuly, md --These contain 

the 'us'ual data relative.'to 'conditions of farm anfl orchard cro'ps'dnriiig these months, 
with summarized tenpierata're a,-nd ...rainfall records for: .the same periods, and a 
discussio'n of the.foreign'crop aiiuatioB, 
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Idaho Station. — The board of regents is at present constituted as follows ; Presi- 
dent, (jT, A. Robextluiii, of Pocatello; vice-president^ F» K. Gilbert, of Moscow : sec- 
retary, F. E. Cornwall, of Moscow; A. H. Alford, of Lewiston ; J. B. Goode, of CoHir 
d’Alene;., G. E. Harris, of Montpelier: J. E. Hickman, of Preston; and Mrs, Geo. 
NTilliains, of Hailey. Samuel Avery, Pin D., formerly of the University of Nehrasha, 
has succeeded CeW. McCurdy as chemist. A new farmhouse, a silo with a capacity 
of 75 tons of corn, and additions to the farm barns have been built. Considerable 
new fencing has also been l>uilt. The farni experiments Avith potatoes and fodder 
plants are boav being coiiducted, and feeding experiments wdll soon be begun. 

Maine Station. —The station has j list completed, at a cost of about $3,500, an addi- 
tion tt> the office and laboratory building, 22 by 28 ft. The basement will be used as a 
calorimeter room, the main door as a food laboratory, and the second floor as the 
director’s office and library. 

Massachusetts Hatch Station.— H. T. Fernahl, formerly professor of zoology in 
the Peimsylvaiiia State College and State economic zoologist, has been appointed 


associate eritoinologist of this station. 

New Mexico Station.— J. D. Tinsley has been given leave of absence for two 
months for the purpose of study in the Division of Soils in this Department. He has 
recently been assigned to work in soil physics and meteorology,,in8tead of biology, 
as formerly. C. A. Kefter, agriculturist and horticulturist, has been elected liortl- 
cnltnrist of the Tennessee college and station. 

Ohio Station. — The board of control has been reorganized by the election of J. T. 
Eobiiison as president. J. T. Duvel, assistant botanist, resigned October 28 to 
accept a fellowship in chemical biology at the University of Michigan. 

, ; Oklahoma College and Station. — There has been a marked increase in attend- 
ance in the' college, 259 students being enrolled. ' The total enrollment for last year 
was" 219. ,The:"pureha8e, of 3 Heretbrds and 3. Shorthorns has been made by the 
college.' A; ten Aveeka’ course in agriculture, horticulture, and mechanics will be 
; given during the winter term.. The new 'building 'for the joint use of theMepart- 
"inents of chemistry i'li the college and. station is completed. The building is of, 
brick, the college portion bebigAO by 60 ft. and two stories, and the station portion 
a one-story and basement wing 30 by "50 ft.- . 

Meeting of the American Pomologic.al Society.— The tweiity-aisth biennial 
session of the American Pomologi cal- Society, held at Philad-elphia Sept6in,ber 7 and ' 
8, 1899, was distinguished 'by a large and enthusiastic attendance -of 'representative 
horticiiltorists from all parts of the eo'untry. The number of accredited delegates 
present was .about 150. A considerable'namber of experiment station hoTticultiirists , 
Avere present -and read papers or took part in the discussions. 

'file meeting ^vas presided over by.C. L. NVatrous, who, in his presidential address, 
called attention to the present needs o-f American pomology, urging, among' other -' 
tiii!,igs, the necessity of carrying on fruit breeding- as sys'fcematically .as stock breed-',,,, 
iug, of being guided by isothermal rather than territorial lines in fruit - plan ting, and, 
of establishing a national herbari urn of pomology as 'a ch-eefc upon fraud. ' 

Thomas Meehan spoke of Philadelphia’s contribution to the h'istorv of pomology. 
Tlie list of contributions includes the 'Seekel a'nd.Kieffer pea'rs, and 'the Bartra,in, 
ier, and Maxatawney grapes, .the last of which was the first good white gi'upe 
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J. H. Halo spolce upon the subject of' Culture, stating that in a dry season the 
orchard slionld be^cultivated twice a v^eek until the fruit has developed. 

L. O. Howard spoke of the present status of Smyrna fig culture in California, with 
■special reference to the Blastophaga, The recent successful ini}')ortation of the 
Blastophagahy this Department, in the speaker’s opinion, renders Smyrna fig culture 
practicable in California. 

Nomenclature and systematic pomology was the subject of a paper by F. A. Waugh, 
ciiiiin crating the rules formulated hy the Cornell .Lazy Club, already referred to in 
these pages (E. S. K., 10, p. 712), and discussed their application. The secretary 
read a paper hy T. V. Munson on Revision and control of horticultural nomenclature, 
whic'h advocated the enactment of legislation prohibiting the renaming of varieties 
tir the publication of false descriptions of fruits. It was recommended that the 
supervision of poinological iiomehclature be placed in charge of the Division f)f 
Pomology of this Department. The reading of these two papers gave rise to a dis- 
cussion as to the methods of carrying out the suggestions, resulting in its reierence 
to a committee. 

W. R. Lazenby presented a paper on The origin and development of Inids in 
certain fruit plants, in which the different kinds of fruit buds were distinguished 
and classified. J. C, Whitten spoke of the Relation of color to the growth of dower 
Inicls of the peach, referring to his experiments in the artificial whitening of trees 
to retard growth (E. S. R., 9, p. 835). 

The first evening there were two stereopticon lectures, one hy H, .1. Webber on 
Systematic . plant breeding, illustrating its possibilities by work with the orange, 
and tbo other by W. T. Swingle on Fruit culture in the Mediterranean countries. 

0. H, Powell presented a paper on the Importance of the plant individual in horti- 
cultural operations, in wliieh a nnmher of examples of individual variation were 
cited. The preeminent importance of aristocratic blood in fruit propagation was 
einphasized. For developing an aristocracy among trees pedigrees are essential. 
Pedigree plants difier from selected plants in that the genealogy of the latter has 
Just began. 

W, M, Munson spoke of The blueberry, its past, present, and future, giving an 
account of the work Avith this plant at the Maine Station, and briefiy reviewing 
other cultural experiments in this country. 

American horticulture at Paris in 1900 Avas discussed in a paper by G. B. Bmckctt, 
which outlined the imrposes and xilans of the American exhibit. 

J. AV. Kerr spoke, on The evils attendant on prevailing methods of marketing. 
The discussion that followed the reading of this paper brought out tlie point that 
methods of marketing fruit are changing and that many of the ‘present evils av ill 
probably soon be remedied. 

W, B. Alwoodj in a paper on The technique of apple growing in Virginia, called 
attention to the peculiar adaptahilities of different soils of .the State for apple cul- 
ture. d. Craig spoke on Some results of the freeze of 1898-99 in Iowa, discussing 
root killing of fruit trees in the NorthAvest, and gave an accoimi of experiments in 
■cutting back trees injured by freezing and in banking trees after the freeze. , G. L. 
Taber presented, KSome fruit notes from Florida, particularly ou the damage, done 'by 
the severe. freeze of last^ Avinter to the orange orchards, H. E, A^an Demaii spoke of 
The relations of commercial fertilizers and soiling crops to fruit culture, and advo- 
cated the use of leguminous plants as sources of nitrogen for fruit crops. 

In a paper on The breeding of fruits "for the jirairles 0, G. Patten asserted that- 
the problem of adapting fruits to the Northwest is almost excdusively one of 
breeding. 

. In addition to these papers the following were read by title and will be publishc^d 
in the proceedings' of, the society Improvement of American grapes, S. A, Beach; 
Fruit evaporation, J. IL 'Caidwell; American plums for America, IL 0. Goff; Horti- 
,eiiltiiraI"schools,"of ' the, high-scliooi '.grade, ■■B,. B.., Green Orcharding in Montana, 
S.' M. .Em'ery\; ,'Frnit culture ■ in . ■the ■■■HaAvaii'an',; Islands,'' ' "Hoskins ; The futni'i* 
of commercial orcharding in the South, P. S, Earle; Thi^ Ihissiaii remedy for root 
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killing of a>ppl© trees,' N. E. Hausen, and Quality as a factor in apple culture, C. 
W. GarlieRl 

Tile report of the committee on revision of catalogue was read by the chaiiinau, 
AV. H. Ragan. It was suggested that the |>laii of catalogue revision be broadened 
by sending out a special form of inquiry concerning the behavior of fruits and 
ascertaining their ratings by a large number of practical fruit growers instead of 
by a comparatively limited number, as at jiresent. 

F. M. Hexamer, as cliairnian of the committee on new native fruit, reported upon 
the most promising varieties of apples, peaches, grapes, strawberries, and black 
rasjyberries. 

The report of the committee on the awards of medals was presented by the chair- 
man, F. M. Hexamer. Silver medals were awarded fo the New Jersey State Horti- 
cultural Society, to Ellwanger <&. Barry, to the Arkansas Experiment Station, to the 
Michigan Substation at South Haven, to the Pomona nurseries, to Roland Morrill^ 
and to John Ghailtoi). Three bronze medals were also awarded, and honorable 
mention given to eleven exhibitors. 

The officers elected for the ensuing .year were: President, Charles L. AVatrous,. 
Des Moines, Iowa; first vice-president, Thomas Aleehau, Germa.ntown, Pa.; secre- 
tary, W, xA, Taylor, AAbrshington, D. C.; treasurer, -E* R. Taft, Agricultural College^ 
Mich., 

C 
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The object alid x:>urpose of the experiment stations^ and the best 
means of realizing them, has been a frequent subject of discussion ever 
since the passage of the Hatch Act. While it is generally recognized 
that the stations are primarily for investigation and not for elementary 
iiistruction, the popularity of compiled bulletins, institute work, read- 
ing courses, and other forms of general instruction has more than once 
threatened to carry a station oif its feet and swamp its work of investi- 
gation. An instance of a tendency to give considerable prominence to 
these features is found in a recent statement by a station officer of 
long standing. In discussing the means of bringing the station work 
nearer to the farmers and gardeners of the State, he strongly advocates 
the i^opular bulletin, and an extensive correspondence with the farmers, 
encouraging them ‘^to write to the station on every i)roblem that they 
meet,” these letters to be answered promptly and as fully as possible,” 
and where feasible published in weekly press bulletins. 

He believes the building up of a large general correspondence to be 
the most successful way in which the stations everywhere can get closer 
to their constituents, and while he admits that this will involve a large 
amount of labor on the part of station officers, he holds that ^Hhat is 
what we are here for, largely.” He is convinced that more direct good 
is done to the farmer by those who stand in the gap and translate the 
results of the scientist into the language of the fax'm, than is done by 
those who content themselves with the investigations of the matters 
under study and confine themselves to tabulated bulletins of a scien- 
tific character, which the farmer does not read.” As a further means of 
carrying out this conception of the station, the organization of reading 
clubs under the direction of the station officers,” farmers’ institute 
wmrk and an extension of this to “ work at teachers’ institutes in the 
line of nature studies” and ^Hhe issuing of leaflets of an instructive 
character,” are advocated. Evidently the writer realizes that this pro- 
gramme will make serious inroads on the time which the average sta- 
tion worker has at Ms disposal after attending to his duties as a college 
professor, for he concludes with an expression of hope that he may 
^^see the time when the station officers will be engaged solely in station 
work and its extension to the tillers of the soil and the teachers of our 
.schools,” and believes that theu ^Hhe college can^ get students better 
; fitted "for' the 'taking up , of scientific work and 'more enthusiastic in 
the study of nature and her problems.” 
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It is iiitexesting to note that the writer concludes an eiinineratioii of 
the lines of work wMcIi he has in progress with the hope that in the 
future his division he able to show some results from investiga- 
tion as well as to publish information bulletins of a popular character,'’^ 

The presidential address of Dr. H. P. ■ Arinsby before the recent con- 
' veutioii of the Association of American Agricultural Colleges and 
Experiment Stations bears directly upon this subjectj and states it 
from a different point of view. As he looks at it, the function of the 
experiment station is not the impossible task nf giving him [t*he farmer] 
recipes suited to every conceivable emergency. Its business is to enlarge 
his knowledge of the natural forces which drive his farm, as the steam 
drives the engine, and to teach him to control them instead of being con- 
trolled by them. It is not a device to save the farmer the trouble of 
thinking. On the contrary, its constant and insistent demand is that 
he think more. It can help him permanently and effectively only to the 
extent to which he can by such thinking digest and assimilate its help.^’ 
Br. Armsby conceived the exi)eriment station to be fundamentally 
and in its broadest sense an educational institution — not designed to do 
the work of the agricultural college, the farmers^ institute, reading and 
correspondence courses, or the agricultural press, but rather the foun- 
tain from which shall flow the stream of knowledge and inspiration 
which shall fructify and vivify this vast system.’^ The nature of its 
. educational work was held to be essentially higher than that of the 
agricultural college — the education which comes from and through 
research,' and he believed that any large amount of elementary under- 
graduate instruction was incompatible with the most efficient station 
work. The experiment station, in method and spirit, is the agricuh 
tural university, the school of the specialist, the teacher of the teachers, 
the head and crown of the whole system. If this be true, how unwise 
from an educational standpoint to hamper and dwarf it by requiring 
work of a lower grade. . . . Still less does the work of primary 
and secondary education belong to it. It is not its function to distrib- 
ute general agricultural information through its bulletins and reports. 
It is not called ux>on to aid directly in the introduction of nature studies 
into the schools nor in the conduct of correspondence courses, nor to 
■■■ ' systematically attend -farmers’ institutes, nor, except incidentally, ' to 
act as a bureau of information. ... It is an unfortunate and mis- 
chievous confusion of ideas which looks upon these [various means for 
bringing the results of science to the i)eople] and even officially des- 
ignates tliem in station publications and State laws as experiment- 
station work. The ideas of the general public regarding the work of 
the stations are hazy enough at best. Let us not add to their confu- 
sion* All these things are things of the utmost, perhaps of paramount, 
immediate importance, but they are not statmi work. They are all 
forms of teaching, and teaching is the business of the school, aud not of 
the station. The central idea of the station is research — the discovery 
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These stateineiits were made with a full appreciation of the popu- 
larity and the utility of extended correspondence with farmers, of 
popular compiled bulletins, institute work, etc*, and .with a realization 
of the urgent need for general instruction in the elementary principles 
of agriculture. But the very fact that the station is the source from 
which the supply of new knowledge is derived makes it imperative 
that it should be allowed to specialize and devote itself mainly to the 
acquisition of knowledge, which will be expounded and diffused and 
given practical application by agricultural instructors, institute work- 
ers, writers, and other means. When we dry up the springs amongthe 
hills, the mills along the i‘iver will sooner or later cease to grind. It is 
in the educational function of the station that we find the true reason 
for holding strictly to the historical conception embodied in section 2 
of the Hatch Act, and when we defend this conception against those 
who would make of the station a school or a tract society, we are 
defending the highest interests of the farmers themselves.^^ 

The difficulty which many people seem to have in determining the 
proper functions of the experiment station grows in large measure out 
of the complex organization of our stations and their intimate relations 
with the agricultural colleges. The error is often made of giving undue 
prominence to the direct and immediate benefit which the station may 
confer upon the farmer through advice and instruction, without realiz- 
ing that experimentation must precede this popular education and must 
be relied upon as the fundamental means of advancing agriculture. 
The various means employed for diffusing popular agricultural infor- 
mation are assuredly useful and worthy in their place, and no doubt 
abundant appreciation is shown for the efforts to’ give immediate aid to 
the farmer through popular bulletins, extensive correspondence, news- 
paper articles, etc. The farmers need such instruction and the States 
would do well to xwovide it for them through the agricultural colleges 
or boards of agriculture. In fact, we believe that those agricultural 
colleges which find it a difficult matter to secure students in their reg- 
ular courses would do well to exert themselves strenuously in endeav- 
ors to reach the farmers through different forms of university extension. 
We also hold that it is the duty of experiment station officers to pre- 
sent such accounts of their work as are intended for the farmers^ use 
in the most attractive and readable form. Necessarily the records of 
elaborate investigations will often be tedious reading for all except 
specialists. The wise station will not overload its bulletins for farmers 
with such details. 

But, on the other hand, we believe more firmly than ever that those 
station officers who are charmed with the popular applause which fol- 
lows the publication of compiled information are in great danger of 
suffering loss of professional standing through diversion from their work 
as investigators, and of so weakening the stations whom they serve 
that in a comparatively brief time they will lose the respect and contl- 
denee of the farmers. We beliwe that an impartial appeal to the 
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record would show cases in which the x>i‘ogressiv6 work of station offi- 
cers had been materially reduced in amount and quality because of 
their increasing engrossment in yarious educational enterprises. We 
are sure, also, that it is those stations which have most closely adhered 
to the fiindameiital conception that they are institutions for research, 
■wliich have attained the greatest measni'e of success in the eyes of 
practical men. For, after all, thorough work tells, and the fanners can 
discern superficiality as well as any other men« To them it is obvious 
that an experiment station is established to experiment, and as soon as' 
the genuine experimental work produced by any station diminishes 
materially in amount and quality all the clamor raised by ■an outpour- 
ing of letters, lectures, and press notices will not serve to hide from 
them the fact that that station has degenerated. 

With so large and important a field as our experiment stations have 
to fill in the performance of their legitimate service, it is hard to see 
why they should think of abandoning it to do the work which other 
institutions are especially created to jicrform. 2Si ever has there been so 
great a demand on the part of practical men for definite solutions for 
agricultural problems which can only be obtained by thorough original 
investigations, and whenever success attends such investigations the 
appreciation of the public is shown in a decided and substantial man- 
ner. Investigators have therefore great encouragement to persist in 
their researches, and can well afford to let; those who prefer to difiTuse 
information rather than increase knowledge go their way and to rejoice 
with them in whatever success may attend their labors. 



THIRTEENTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEGES AND 
EXPERIMENT STATIONS. 

E. W. Allen, 

Office of Experiment Stations. 

For tire second time in tlie history of the Association the meeting 
of 1899 was held in the far West, affording an opportunity for the 
delegates, from the East to study the agricultural conditions and prob- 
lems of the western States, and making it possible for an unusually 
large number of delegates from institutions west of the Mississippi to 
attend. The convention met in San Francisco, Oalifornia, July 5-7, 
in conjunction with the Association of Official Agricultural Chemists 
(see p. 204). Delegates and visitors were jrresent from 34 States and 
Territories, representing about 60 institutions. 

Advantage was taken of the reduced railroad fare to California 
secured by the meeting of the National Educational Association at Los 
Angeles, and a large number of the delegates from the East met at 
Chicago and journeyed 'across the continent together in cars chartered 
for the party. The magnificent hospitality and the many courtesies 
extended to the delegates and their friends by individuals and rei)re- 
sentatives of various organizations, and the opportunity furnished by 
the week of excursions to view the different agricultural features of 
the State, made the convention a notable one in the history of the 
Association. 

GEKBItAL SESSIONS. 

The general sessions were held in the assembly hall of the Academy 
of Science, and the section meetings in the parlors of the Occidental 
Hotel and in rooms in the Mills Building, near by. H. P. Armsby, 
director of the Pennsylvania Experiment Station, xjresided over the 
general sessions and delivered the presidential address. This was a 
scholarly x)resentation of the experiment station ideal. The speaker 
conceived the experiment station to be x)rimarily and in its broadest 
sense an educational institution — ^not an institution to furnish the 
farmer with reciiies for his work, but to enlarge his knowledge of the 
principles and to strengthen his ability to intelligently apply them in 
Xiractice. Ideally the station should be the source of knowledge and 
inspiration for the agricultural college — the capstone of agricultural 
education. Being an institution for higher education in agriculture, it 
should be divorced as fully as possible from the routine of elementary 
instruction, 'Which was, regarded usvA 'dissipatiou'd the energy of the 
station investigator. He made it •very plain that the station is for 
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investigation rather than for popular education, and insisted that this 
should be the central idea, whatever else the stations do. In conform- 
ity with this ideal, the qualifications of station, workers and of the 
director were considered. The director who inspires,’^ was regarded 
iis the ideal rather than the ‘^director who directs.’^ 

A telegram of greeting was received from the Secretary of Agricul- 
ture. 

Resolutions of sympathy were adopted for E. W. Hilgard, director of 
the California Station, who was prevented by illness from attending the 
convention which he had urged so cordially to meet in San Francisco. 

The report of the executive committee was read by H. H. Goodeil. It 
suggested a plan for making the work of the sections of the Association 
more effective by limiting the number of to})ics, discussing methods 
rather than tiie results of wmrk, especially such results as have already 
been published in bulletins or annual reports, and selecting such sub- 
jects as will open up a field for investigation. The subject of military 
detail to land-grant colleges had received the attention of the com- 
mittee, but without satisfactory outcome. Following the death of 
Senator Morrjll the committee invited M. H. Euckham to prepare reso- 
lutions in memory of the late Senator, and G. W. Atherton to prepare 
an address on his life and services, and recommended the observance 
by the colleges of April 14, 1899, as Morrill day. The bust of Senator 
MoitIII belonging to the Association had been tendered to the Library 
Committee of Congress, with the suggestion that it be placed in the 
Congressional Library, The work of various special committees ap- 
pointed at the last convention was briefly reviewed,* and reference was 
made to the Free Homestead Bill and its possible efffect on the funds 
of the land- grant colleges. 

The report of the treasurer was presented, showing a balance of over 
$1,000 in the, treasury. 

The report of the chairman of the section on agriculture and chem- 
istry was read by J, L. Hills. He reviewed the experimental work 
which had been in progress during the year, and discussed the effect 
of the iiispectio^^ on the research work of the stations. He 
pointed out the dangers from this police work where suitable provision 
for its execution is not made, and suggested that by organisation, 
deputization, and employment of special assistants, the interference of 
this inspection work with the regular research work of the station 
'' could be Minimized.,' , 

The report from the section on mechanic arts was presented by 0, S. 
Murkland, who touched upon the proposed legislation for the estab- 
; lishment,of engineering experiment stations, and pointed out'' that the' 
experiinental work in mechanic arts was largely being' carried on with 
''the assistance of students rather than;' by special ' investigators. . He 
gave some illustrations of , the work, in' progress in this '' line, and 
brought out the value of work in mechanic arts for developing force in 
thestudenti 
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The report from the, section on horticulture and botany -was read by 
L, H. Panmel. He discussed the required work in botany in the col- 
legeSj and advocated greater uniformity in this respect. He gave 
statistics of the iiuinber of students and the special lines of botanical 
work which they pursue. The importance of giving more attention to 
instruction in physiological botany was emphasized. The collections 
of the horticultural and botanical departments were discussed, showing 
that few institutions have garden herbaria. In conclusion tbe lines of 
station work in horticulture and botany were enumerated. 

The report for the section on entomology was read by C. W. Wood- 
worth, who discussed the inspection work, especially for the San Jose 
scale, and gave a survey of the work of investigation and teaching 
done by the entomologists. 

ISTo report was presented from the section on college work. 

Elwood Mead announced the meeting of the National Irrigation 
Congress at Missoula, Mont., in September, and urged the imxiortance 
of the stations in the irrigated region participating in this congress. 

The report of the bibliographer was presented by A, C, True, who 
also made a brief report for the committee on indexing agricultural 
literature. 

H, P. Armsby presented a report on the station exhibit at the Paris 
Exposition, giving an outline of the general plan of the exhibit and the 
material promised by the stations. 

By apiiointment, M. H. Buckham pronounced a graceful and discrim- 
inating eulogy on the late Senator Justin S. Morrill, and introduced 
memorial resolutions. In discussingtheMorrill Act the speaker showed 
that the intention of its author was to provide an education that should 
be first liberal and then practical, as adapted to the needs of the indus- 
trial classes. His central idea was to liberalize the industries and lift 
them to the plane hitherto occupied alone by the professions, an idea 
which the speaker held to be unique, and tlie crystallization of which 
he declaimed to be one of the great epoch-making acts of the American 
Nation. The resolutions were seconded by J. K. Patterson in an 
eloquent tribute to the greatness of Senator Morrill, and were imaiii- 
mously adopted by a rising vote of tbe convention. 

The fourth report of the committee on methods of teaching agricul- 
ture was read by A. C. True, secretary of the committee. This report 
presented a syllabus of a course in zootechny, which was limited to the 
theory and practice of the production of the normal useful animal. 
Zootechny was divided by the committee into three main branches, 
(1) types and breeds of useful animals, (2) feeding, and (3) hygiene and 
management. An interesting discussion followed this report, in which 
some of the difiiculties in separating instruction in technical agricul- 
ture from that in agricultural chemistry, economic botany, soil physics, 
and other related sciences', were, poinled"" out. . The 'eommittee"' was 
.■;cdnlifiiiedt"„ . . 
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. Two papers *were presented from the section on liorticiiltiire and bot- 
any. Tlie first was by E. J. Wickson, on Climatology and liorticnltiire. 
It was pointed out tbat while the botanists have studied the effect of 
various fectors on plant growth, the horticulturists have done almost 
nothing to determine the relation between climate and horticulture. 
Some of the unexplained relations of euvironoieiit to quality of fruit, 
development of^ color, and flavor of fruits under cliflerent environment 
and at different elevations were enumerated. These matters are fre- 
quently very important and were believed to afford a profitable field 
for research. Systematic investigation, it was thought, might assist in 
clearing tip the vague condition of knowledge in this direction. 

The other paper from this section was on Methods of seed testing and 
their relation to the farm and garden, by A. J. Pieters. The author 
spoke of the prevalence and evils of seed adulteration, resulting not 
only in diminished crops but in the introduction of injurious weeds. 
He showed by some actual examples the material financial loss from 
buying cheap seeds, and urged that experiment stations could do much 
to arouse an interest in and intelligent iinderstanding of the subject. 
He believed that guaranteed seed would be put upon the market by 
seedsmen as soon as there was a demand for it. He described some of 
the simple methods of seed testing and their use by the small grower 
and the farmer. 

Two papers were also presented ffom the section on college work. 
The first was by W. M. Liggett, on Agricultural education, practical 
and scientific. In this paper he described particularly the course of 
study at the Minnesota School of Agriculture, and mentioned the work 
which that institution is doing. The other paper treated of The prin- 
ciples underlying the formation of an agricultural course in the South, 
and was by C. E. Coates. The course in agriculture at the Louisiana 
State University was outlined, and the increasing success in securing 
students for the agricultural course was referred to. The ideas which 
have governed in elaborating this course and the principles which have 
been kept in mind in its formation were enumerated. 

W. A. Withers presented an encouraging report from the committee 
appointed to attend the Second lilational Pure Food and Drug Congress, 
indicating that the ou^ook for legislation in the near future is liopefiil. 

1 ^ 6 ^ report was presented by the committee on graduate study, but 
A. G. True explained a plan for such study in the Department of Agri- 
culture (B, S- E., 11, p. 1). This committee was continued, and J. E. 
Stubbs and A. O, True were appointed to fill the vacancies caused by 
the resignation of G. E. MacLean and Alston Ellis, who have severed 
their connection with the Association. 

There was a quite general discussion of the subject of cooperation 
between the experiment stations and the divisions of this Department. 
"^Attention was called'to the increasing amount' of cooperation in recen^^^ 
years, and to the fact that Congress is recognizing the opportunity 
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wMcli the stations afford for extending the investigations of the 
Irrational Department. As the work of the stations becomes more spe- 
cialized and they take hold of the larger agricultural problems affecting 
whole regions of the country, there is greater interest manifested in 
''arranging for cooperation with the Department and in securing funds 
from Congress for this purpose. In view of the increasing imi)ortance 
of the subject,, it was suggested that the arrangements for cooperation, 
between the Department and the stations would naturally assume a 
more formal character, and a committee of five was appointed to con- 
sider the basis and methods of such cooperation and report at the next 
meeting. The committee consists of E. A. Bryan, H. fl, G-oodell, W. A. 
Henry, H, J. Waters, and L. G. Carpenter. 

A proposition from the section on mechanic arts, relative to the pub- 
lication of abstracts of its papers, developed considerable discussion 
on the practicability of publishing in full or in abstract all the pai)ers 
presented before the various sections. There was a feeling among a 
considerable number that all papers should be published, and that the 
assurance of publication would tend to improve the character of the 
papers presented. 

A resolution was adopted to the effect that this Association petition 
Congress that such measures be taken as shall secure the delivery of 
the public documents [of executive departments] to depository libra- 
ries at the earliest practicable moment, and that the executive commit- 
tee be instructed to bring the matter to the attention of the proper 
committees of the two Houses.’^ 

The executive committee was instructed to secure a iff ace upon the 
programme of the National Educational Association of 1900, for the pre- 
sentation of a paper on the scope and mission of the land-grant colleges 
in our American system of education. 

A committee, consisting of J. E. Stubbs, M. H. Biickham, J. K. Pat- 
terson, W. A. Henry, and H. H. Goodell, was appointed to consider the 
revision of the constitution of the Association and report at the next 
convention, the appointment of the committee being accepted by the 
Association as due notice of any changes the committee may recom- 
mend, ' , ■ 

At one of the evening sessions A. G. McAdie, the local weather 
observer at San Francisco, gave an interesting address, illustrated with 
stereopticon views, on tlse climate of Oalitbrnia. 

Following the afternoon sessions on the last day of the convention, 
a reception was given the members of the xissociation by the State 
Floral Association of California in the parlors of the Occidental Hotel. 
A beautiful display of fiowers was exhibited, some of the varieties or 
crosses representing the latest achievement of the originators. 

An invitation was extended to the Association to hold its next meet- 
ing at New Haven or Middletown, Oonn.jmext year marking tli6' twenty- 
fifth anniversary of the establishment of the first, experiment station in 
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tliLs country. IiivitatioES were also read froHi tiie people of Jacksoin, 
ville, Fla., and Saratoga Springs and INiagara Falls, Y. The mat- 
ter was referred to the executive committee. 

The officers elected for the ensuing jeat are as follows: 

President, J. E. Stubbs, of FTevada^ vice-presidents, E. W. Hilgard 
of California, J. M. Stone of Mississippi, E, B. Smiley of Wyoming, M, 
H. Biickhain of Vermont, and M. A. Scovell of Kentucky; secretary 
and treasurer, E. B. Voorhees, of Kew Jersey; executive committee, 
II. H. Goodell of Massachusetts, W. M. Liggett of Minnesota, J; H. 
Washburn of Ehode Island, and Alexis Cope of Ohio; bibliographer, 
A. 0. True, of Washington, D. C. 

Section on college tooth. — Chairman, J. K. Patterson, of Kentucky ; 
secretary, A. W. Harris, of Maine. 

Section on agrimdture and chemistry . — Chairman, L. &. Carpenter, of 
Colorado; secretary, 0. D. Woods, of Maine. 

Section on horticidture and botany. — Chairman, S. A, Beach, of Kew 
York; secretary, P. H. Eolfs, of South Carolina. 

Section on entomology. — Chairman, H. Garman, of Kentucky; secre- 
tary, W. G. Johnson, of Maryland. 

Section on mechanie arts . — Chairman, 0. S. Murkland, of Kew Hamp- 
shire; secretary, F. P. Anderson, of Kentucky. 

MEETINaS OF SECTIONS. 

SECTION" OX AGRICULTUEB AND CHEMISTRY. 

In this section three topics were selected which are of prime impor- 
tance in the West, namely, alkali soils, irrigation, and range feeding of 
cattle. One session was devoted to each topic, and the papers and dis- 
cussion were confined to the topic under consideration, 

E. H. Loughridge disousse^^ the alkali soils of the Pacific Coast and 
their utilization. He gave a clear disquisition on the general subject 
of alkali, and brought out the distinction between black and white 
alkali, which be recommended should be made in speaking of alkali. 
A third form, saline alkali, is found , in southern California. He dis- 
cussed the variation in the composition of alkali, and its eiiects upon 
soil and vegetation ; ■ and described the alkali' regions of California, 
illustrating this by a map. The reclamation of black alkali land by the 
use of gypsum," as proposed by the California Station, was referred to. 
This has beeu' successfully carried out at the substation at Tulare, Oah, 
wheat now being grown where formerly there was no vegetation e.xcept 
something like the saltbusb; antilarge farms in central California have'' 
also been reclaimed by gy psum. ■ The rapidity of action of the gypsum 
is , surprising. Experiments made, in' our laboratory sho w that where' 
the gypsum 'is'in 'safficieut .amoants, and moisture is' present, thechange' 
is within 24 hours. , 'Whether it would be as quick "as' that ''up'o,n lands 
I am unable to say, but in laboratory experiments the 'change 'Was very 
The study of the vegetation on^ alkali ' lands, wMch 'is one' of 
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tlie features of the alkali work of tke California Station, was tliouglit 
to promise excellent results. 

In a paper on Eecent investigations by tlie Wyoming Experiment 
Station in alkali and irrigation, B. O. Buduni discussed tlie alkali soils 
of Wyoming, and reported upon tlie work wMcli the station lias done 
on tlie effects of the different alkali salts on seed germination and plant • 
growth. He discussed the action of alkali, and the relation between 
the amount of moisture and this action, showing the connection between ' 
alkali studies and irrigation investigations in an alkali country. He 
showed by means of charts that alkali has a stimulating effect on the 
germination of seeds and on the subsequent growth, when the alkali 
salts, especially sodium carbonate, are not too high. He pointed out 
the relation which had been found between the absorption of alkali 
water by seeds, and osmotic pressure; and showed that the effect of 
alkali on germination of seeds is a physical and not a physiological 
one. In general, the number of seeds germinated at a given date was 
found to be inversely proportional to tbe osmotic pressure of the alkali 
soliitioiis in which they were placed. The remedies for alkali soils were 
reviewed, such as leaching out the salts, preventing the accumulation 
of salts by controlling the evaporation, and growing useful plants 
which take it up. The possibility of the adaptation of plants to alkali 
soils was suggested. 

A. Goss, of Hew Mexico, discussed the alkali soils of that Territory. 
In the Eio Grande Valley the water contains gypsum which would 
change any black alkali that might be present in the soil to white 
alkali. Hence only white alkali is found. Black alkali is found over 
restricted areas in Hew Mexico, notably in the Animas Valley. He 
described the^^chico spots,’’ containing considerable amounts of car- 
bonate of soda, on which seeds will not germinate. The origin of these 
spots is attributed to the chico biish,^ which accumulates the carbonate 
of soda near the surface. The speaker also discussed the plant food 
furnished by alkali, notably potash. Studies of the water of the Bio 
Grande have shown that irrigation furnishes the soil with more potash 
than an ordinary crop will remove. 

F. VY. Traphagen, of Montana, discussed the alkali of that State. 
The source of alkali in Montana is traced mainly to the marine shales. 
As a result of overirrigation the alkali rises and accumulates near 
the surface. This was illustrated by the results of experiments; ; in 
some cases 64 per cent of the alkali in the first 9 ft. of soil was con- 
centrated in the first 2 ft. of soil by overirrigation. The value of 
washiBg as a means of removing alkali was shown by the amount of 
alkali which is being removed by the Yellowstone Eiver, observations 
for 12 days showing an average of 400 tons per day. Data were pre- 
sented to show the value of alfalfa as a preventive of alkali. ^‘This 
crop has a remarkable power to prevent the rise of the alkali, and 

' Greasewood (to'floSahw WmicuZaiMs). 
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would seem to slowly remove it, for-tlie very lieavy crops, cootamiiig a 
coH.sicierable amount of mineral matter, a large portion of wbicli 'is 
alkali salts, must remove very large quantities of alkali in tbe aggre- 
gate. My observations liave caused rne to believe that if a stand of 
alfalfa can be secured, and the water table kept low enough for all 
fields wliere such conditions prevail, the alkali problem is solved 

Other speakers brought out the value of alkali as a fertilizer, and for 
holding the water and retaining the soil moisture. With the rise of 
alkali, it was stated, there has been a rise of the ground water. 

The discussion of tbe subject of irrigation was opened by L. G. 
Carpenter in a paper on Some of the general features of the problem 
of irrigation in the West; He discussed the question of water rights, 
and the difficulty of adjusting these matters equitably. He showed 
by charts the economy and waste in the use of ffirigation water in 
practice on different fiirms. The amount of water used was said to be 
governed largely by the water suiDply rather than by the actual needs 
of the crop. comparatively small proportion, in many cases at 
least, is applied usefully; that is, to such a degree that tbe plant can 
use it and does use it in its growth. Much more passes away into the 
soil or air by evaporation from the soil.’’ From a theoretical point of 
view, irrigation resolves itself into a question of soil moisture and its 
conservation. The fertilizing value of irrigation waters was referred 
tof tod the effect of the temperature of the water on the temperature 
of tihe soil to which it is applied, and hence in controlling the growth 
of the plant under irrigation, was noted as a very important feature. 

A. 0. True and El wood Mead spoke of the work which the Depart- 
ment of Agriculture has undertaken in irrigation investigations. 

E, J. Wicksoii read a paper entitled Notes on irrigation of deciduous 
fruits, which embodied vsome of the more prominent facts learned from 
practice in the use of Water for orchard fruits. He showed the advan- 
tages of irrigation, not only in the greater health, vigor, and product- 
iveness of trees, but also in the appearance and quality of the fruit. 
He refuted the claim of some horticulturists that better fruit can be 
grown without irrigation. He maintained that it Is impossible to set 
up arbitrarily any exact standard of the moisture requirements of 
l>lants in terms of rainfall.” ^ The signs of need of irrigation, and the 
proper use of water to control growth and remedy unthrifty condition 
of trees .were noted. 

Other speakers called attention to the depletion of many of the 
western soils in humus, and the relation of humus to the retention of 
water. They advocated keeping up the humus by growing leguminous 
crops in place of summer fallow. A search for forage crops which are 
able to grow with a minimum amount of water was suggested as 
^extremely desirable for semiarid regions. 

„ l7pon the third sub^ject, Eange feeding of cattle, a short paper by 
W, W. Cooke was read. C. D. Smith spoke on the Possibilities of 
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developing liigli-class dairy cows from grade stock of tlie range type. 
He gave the results of experiments at the Micliigan Station with good 
grade cows selected in the State and in the West. , The results were 
held to show that feeding and care are very important factors and may 
do mucli to overcome the effects of type. *^After all, one of the main 
questions in the dairy business is the careful, judicious feeding of the 
cows, and not primarily alone the selection of cows of a high type. I 
therefore say that among other possibilities of the Shorthorn and other 
cows of the range type comes a possibility of high production along 
dairy lines. No man can make of a [poor] cow a high-type dairy 
animal, but a good feeder may take the average range cow and ex])ect 
to develop from that in a single year a herd of cows averaging 300 lbs. 
of butter.’' This paper developed considerable discussion, and it was 
contended that the statements^ regarding ^‘range” cows should be 
qualified so as to exclude certain classes of range animals. 

H. T. French presented the subject of Finishing range cattle in the 
stall. He referred to the changed conditions In the Northwest regard- 
ing the management of range cattle since the extensive introduction of 
sheep on the range. While formerly cattle could be finished on the 
range almost the year round, ^‘now there are only a few months on that 
range that cattle are considered finished for the butcher.” As a remedy, 
the growing of grasses, alfalfa, and clovers on which steers can be fin- 
ished in the field, and stall feeding were suggested. Stall feeding of 
range steers unaccustomed to being handled was regarded as entirely 
practicable, and it was stated that steers so treated do well and take 
onfat very rapidly. Experiments by the speaker at the Oregon Station 
were cited in proof of this. The value of wheat, barley, and oats for 
fattening steers where corn can not be grown was discussed. It was 
believed that in the West these materials might be economically used. 

H. P. Armsby gave a resume of The present status of knowledge con- 
cerning the available energy of feeding stuffs. The available energy, or, 
as he preferred to call it, the net energy, is equivalent to the difference 
between the gross energy of the food and that of the excretory products. 
The calculation of energy from the digestible food materials was dis- 
cussed, and the conclusion was reached that we have not yet progressed 
far enough to formulate feeding standards in terms of energy. 

A paper entitled Notes on a preliminary catalogue of plants poisonous 
to stock was read by V. K. Ohesnut. This paper developed consider- 
able interest, as the subject is one of importance in range feeding and 
is receiving attention at several of the western stations. 

SECTION ON HORTICULTURE AND BOTANY. 

One of the chief horticultural features of the California meeting was 
a visit of the horticulturists, by special iuvitation, to the nurseries and 
gardens 'pf ':®uther; ; Burbank A most 

TuterestingMay; waS;:8peh bri^nator' in' inspecting his 
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•work and studying ills iiietliods. To allow time ibr this visit only two 
sessions of the section were held, and as a result a iiiiiuber of the papcn-s 
were read by title. Two of the papers of this section, by E. J”. Wicksoii 
and A. J, Pieters, were read in general session (see p. 408), 

An interesting discassiori was aroused by a paper read before the 
section, on Inspection of nursery stock and orchards, by ..Alexander 
Craw, quarantine officer of the California State Board of Horticulture. 
A historical review was given of the situation in the State of California 
as to insect pests, their spread and control; followed by a description 
of the present conditions, and the methods of inspection and fumigation 
followed. ^Hiiverside, San Bernardino, and some other counties have a 
very complete system of orchard inspection and use printed charts, with 
the rows and cross rows of trees blocked out and numbered thereon. 
When a tree is found infested with a pest a designating mark is i)laced 
on it and at the intersection of the chart corresponding to where tlie tree 
stands. After the orchard is inspected the chart is turned over to the 
foreman of the fumigating crew and the infested trees can be readily 
located and treated. Orchards are fumigated after sundown, as the 
gas is more effective; so this work is done during the night. All fumi- 
gating should be performed then or in a shaded place. In districts 
where infection is more general the entire orchard is fiimigated.^^ The 
insi>ection of nursery stock brought into the State from other countries 
wms described as very rigid. frequently notice trees in cases for 
the East infested with that serious and difficult to- destroy scale, 
amycfdaM, When this scale is found on stock for California it means 
the destruction of the plants or trees, as we never give it any quarters. 
In the case of the eastern trees, we can not stop them, as we operate 
under a State law, unless the trees and plants are infested with insects 
of such a character that they would endanger the State in passing 
through.’^;, 

B. M. Leloiig described the method of destroying injurious insects 
by insect : parasites, the climate being too dry for the development of 
fungus parasites. A serious melon and cucumber pest was reported, 
the larvm of which were found in much imported fruit of these 
plants. He believed there was practically no danger from fruit ship- 
ments from infested orchards, as the covering of the fruit is so soon 
„ destroyed., , A , 

' , A. d. .McOlatchie read a paper, on Irrigation methods in orchards.. 
He,' considered the 'sub|ect, under the three heads of (1) methods of 
'applying the water, (2) amount of water, and (3) time of applying. 
■Experiments ' made by the author -.at Phenix, Ariz., in irrigating a 
peach and apricot, orchard in winter were reported, the object being ,to • 
,ascertai,n in how far this might replace the customary frequent irriga- 
...tlon ill snmm,er, when water is less^ abundant and evaporation greatest. 
Beep saturation in thC: .winter gave satisfactory results, water settling ' 
, ,to a depth of 2o ft., while, in summer irrigation it reached' only 3 or ,4 .ft 
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below the surface. Boots of the trees were found abuodantly 14 to 16 
ft. below the surface, showing that the water of at least the upper 
20 ft. was ayailable to the trees.” 

On invitation^ IN. A. Oobb, of the Department of Agriculture of New 
South Wales, gave an interesting talk on his work in that country. 

The following papers were read by title: Making a garden herbarium 
and its uses, by A.D. Selby; The making of a horticultural herbarium, 
by J. Burtt Davy; Laboratory work for winter instruction in horticiil- 
tiire, by E. S. Goff; Horticultural field work for classes^ by A. B. 
McKay. ■ 

SECTION ON MECHANIC AETS. 

Most of the papers presented before this section dealt with the sub- 
ject of courses, methods of instruction, and laboratory work. The 
practical importance of industrials w^as the subject of a paper by 
W. F. Gilkison, which brought out considerable discussion. The au- 
thor advocated abolishing the iiresent exercise system in shopwork 
and substituting in its place the making of articles or appliances of 
some use. 

A paper by C. L. Cory, on The electrical engineering laboratory in 
its relation to local engineering work, was a suggestive one and led to 
considerable discussion. 

J. T. Paig read a paper on The teaching of machine drawing, and G. 
Gwinner treated the general subject of Teaching methods. 

Some objections to early differentiation of engineering courses were 
presented by J. 0. Nagle in a paper bearing that title. 

W. T. Magruder introduced The agricultural engineer — the latest 
developed specialist. 

SECTION ON COLLEGE WOKK. 

Neither the chairman nor the secretary of this section was present. 
The papers by 0, E. Coates on The principles underlying the formation 
of an agricultural course in the South, and by W. M, Liggett on Agri- 
cultural education, practical and scientific, which were noted above as 
having been read in the general session of the convention, were pre- 
' seiited before this section. In addition W. J. Spillman discussed the 
subject of The short dairy course, aud J. H. Baymond, University 
extension in agriculture. 


EXCURSIONS. 

The day following the adjournment of the convention (Saturday) was 
occupied in a trip to Golden Gate Park and the Cliff* Houseln the fore-, 
noon, and' to the experiment station at Berkeley in. the afternoon. .Tfie; 
week following w^as devoted to excursions to different parts,, of ; the 
Btate' where typical features could be studied.' .Special trains ■'were 
pro,videcl for the'party,.,0nd the .lon.g'distanceS' were 'trav6rs.ed.."by :iiight. 
Oil 'Monclay the' excursion was to ; 'Santa Eosa and Ukiah, on the Cal- 
ifornia and ' Northwestern""' Eailroad, stopping 'at the' vineyards and 
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winery of an Italian- Swiss agricultural colony at Asti on the return 
trip, and reaciiiiug* San Kafael in time for a banquet in the evening. 
The following day was spent in the vicinity of Fresno, in the San 
Joaquin Valley, where extensive vineyards, orchards, wineries, an ice 
plant, a raisin-packing establishment, and a number of beautiful es- 
tates were visited. An object lesson in irrigation was here presented, 
and an admirable illustration given of up-to-date fanning in the. exten- 
sive estate of Minuewawa, owned and superintended by Miss Eshle- 
man. While a diversity of agricultural interests were represented on 
this estate, the dairy feature especially commanded admiration. 

Wednesday morning the party reached Oroville, in the Sacramento 
Valley, where orchards of oranges, figs, and other fruits were visited. 
Later in the day stops were made at Yuba City and Woodland, where 
teams were in ^vaiting to drive the visitors through the orchards and 
grain fields in the vicinity. Antioch, on Suisun Bay, was reached 
early Thursday morning, and the day was spent on the San Joaquin 
Eiver, visiting grain and truck farms at several points along the river. 
An opportunity was afforded to see the large traction steam reapers 
and thrashers in operation in the fields. 

Eetiirning to San Francisco Thursday night, a fresh start was made 
Friday morning down through the beautiful Santa Clara Valley. A 
stop was made at Palo Alto, where Stanford University and“ the breed- 
ing stables were viewed. From San Jose trips were taken through 
orchards of olives, prunes, and other fruits, an oil mill where strictly 
pure olive oil is prepared, and a large fruit cannery. The Morse seed 
farm, one of the largest in the country, and operated entirely by China- 
men, was visited late in the afternoon 5 after which the party proceeded 
to Monterey. , 

Saturday morning a drive of some 16 miles was taken along the 
coast, which was greatly enjoyed; and later in the day a visit was made 
to the great beet- sugar factory at Salinas, which, when completed, will 
be the largest factory of the kind in the world. 

The party then returned to San Francisco, arriving there Saturday 
evening. This completed the itirmrary of an extremely interesting and 
enjoyable series of excursions, which will long be remembered with 
pleasure by all who participated in them and shared the bounteous hos- 
pitality everywhere extended. 
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CHEMISTEY. 

diemical analysis of rocks — determination of potassimn and 
sodium, E. Bonjean [Bid, Soc, Chim. .Paris, 3, ser.^ 22 (1899), JSFo, 
14^ 2Jp. 691-693)» — Silica, iron oxid, alumina, lime, magnesia, and sul- 
pliuric acid are determined by means of fusion witli alkaline carbonates. 
For the determination of potassium and sodium tlie material is fused 
with calcium carbonate (0.5 gm. of the carbonate to 1 gm. of the rock). 
The silica, iron oxid, alumina, and lime are eliminated by the ordinary 
methods. The solution, freed from these substances, is evaporated to 
dryness on a water bath and ignited to remove ammonium salts. The 
residue is taken up in water and magnesia i>recipitated as ammonium- 
magnesium phosphate. Ammonia is driven off and the ammonium 
phosphate precipitated by means of a 10 per cent solution of fresh neu- 
tral lead acetate added in slight excess. The excess of lead is removed 
by means of hydrogen sulphid. The filtrate from the lead precipitate 
is evaporated to dryness, ignited at a low red heat, taken up in water, 
acidulated with hydrochloric acid, and the potassium determined in the 
usual way, except that the |.>latiiium is x>recipitated by means of mag^ 
iiesium. The filtrate from the potassium-platinum chlorid is evap-^ 
orated to remove the alcoholic ether, x)latinum precipitated with 
hydrogen sulphid, filtered, the filtrate evaporated to dryness, and the 
residue ignited at a red heat after the addition of suij)huric acid. The 
sodiiini is weighed as sulphate. 

New process for the rapid determination of starch, M, D.OuisPo 
{liecu Chim, Anahjt,et Appl.j 4 (1899)^ Ao. jp|>. 289^ 290). — The author 
reviews the methods that have been proposed for the determination of 
starch, and states that none are suitable for rapid commercial work. 
He offers the Mlowing method: Treat 3.391 gm. of substance in a 
mortar with a little water, and then transfer to a 200 cc. flask, add 50 cc. 
of potash solution (6 gm. per 100), and heat the material (150 cc. volume) 
for an hour on the water bath. The solution is filtered, and, if neces- 
sary, refiltered, using an ordinary plaited filter, and then polarized. 
The result of polarimetric examination (with a 20 cm. tube) multiplied 
by 6 gives x^ercentage of anhydrous starch. It is claimed that the 
X)otash completely dissolves the starch and that the solution is stable. 
The author states that this new procesi 3 .,||«''Aot, been giveiru thorough 
trial for the determination of the starch in cereals, but presumes that 
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tlie giliteii and other nitrogenous bodies will combine with the potash 
to produce products which are optically active. Among the results 
given are corn as containing 85.45 per cent of starclp and rye^ 85,05 
per cent,— H, snybee. 

The deterininatioii of the digestible protein and the albnnii- 
noids of foods and feeding stuffs, B. Sjollema {ZtseJir. JIntsrmiek 
Hahr. u, GennssnitL^ 2 (1899), Ab. 5, pp. 4 lS-4 IT), —The author com- 
pared the use of commercial pepsin with that prepared from tlie 
stomach of swine according to Stutzer’s method. The pepsin method 
used was as follows: Two grams of substance was digested for 48 
hours ill a water bath at 38 to 40° O, with 430 cc, of water, 1 gm, of 
pepsin, and 16 cc. of 10 per cent hydrochloric acid, adding 11 cc. of 
fresh acid at three different stages. 

This was tested on a variety of feeding stuffs, and found to agree 
very satisfactorily with results from the use of the preparation from 
swiiie^s stomach, indicating that commercial pepsin can be used in 
place of the latter. 

In the determination of albuminoids in feeding stuffs like linseed 
cake, 1 gm. of substance was boiled with 50 cc. of water, and 50 cc. of 
95 per cent alcohol added, then 50 cc. of cold water, 2 drops of cold 
saturated alum solution, and the prescribed amount of copper hydrate. 
Otherwise Stiitzer’s method was followed. The alcohol made the solu- 
tion less slimy and more easily filtered. Trials with a number of dif- 
ferent materials showed the modification to give the same results as the 
original Stiitzer method for true albaminoids. 

Betection of ■ formaldehyde in milk, A. Leys {Joim Pharm, et 
CMm., 6. 10 {1899) j p, 108; ahs, in Ckem, Ztg.^ 28 {1899), No, 66, 

Bepert, p, 246 ). — -A colorless solution of phloroglucin (1 gm. in 1 liter), 
and potash solution (one-third ordinary strength) are used. A red 
color is produced if formaldehyde is present when 25 cc. of milk, 10 cc, 
of the phloroglucin solution, and 5 to 10 cc. of the potash are shaken 
in a test tube, the color disappearing after a few minutes. The Deniges 
test (E.' S. E., 8,:p. 459) is also- recommended. ' Samples which give tlie • 
, reactions ' are distilled and the Deniges test applied again to make 
certain.,,. , 

Recent progress m tlie field of agricultural chemistry, ^¥. Bersch {Oesterr, 
'OwM', Ztg.f 11 JYo. 19, pp, 498~50B), — Eecent articles relating' to fertilizers^ . 

feeding stufTs^ and soils are Briefly reviewed. 

Chemistry of soils and fertilizers, H. Snyuer {Baston, Fa,: Chemical Fudlislmg 
: 1899, pp, ' 277, pi, 1, figs, 85 ), — The aim of this hook is stated to he *^to give, in 

condensed form, the principles of chemistry which have a bearing upon the cooser- 
vatlon of soil fertility and the economic use of manures.” It contains chapters on 
physical properties of soils ; geological formation and classification of soils; chemi- 
cal composition of soils^ nitrogen of the soil and air; nitrification and nitrogenous 
inannres; fixation; farm manures; phosphate .fertilizers; potash fertilizers; lime;, 
and njiseellaiieoiis fertilizers; commercial fertilizers ; food requirements of <3rops; 
and rotation of crops. Lists of - problems, references, experiments,' "and review 
questions are also given. The hook inclades the results of recent investigations. 
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Investigations on Thomas slag, A. D. Herzfelder (Landni Vers. Stat,53 (1399)^ 
No. 4, j}}}. B91-S14). — From tRe experiments reported the author concludes that it is 
tricailoiiim phosphate in Thomas slag which ie soluhle in citrate solution. The accu- 
racy of the Wagner method is discussed. 

The coiistitiitioii of the ammoiiitixii-magnesiiim phosphate of analysis, F. A. 
Gooch and M. Austin ( Cliem. News, 79 ( 1899), Nos. 9060, p. 938; 9061, pj), 944-946; 
9069, pp. 955, See E. S. E., 11, p. 107. 

The mecliaiiical precipitation of ammonium phosphomolybdate, F. Wars age 
{Bill. Assoc. Beige Chim., 16 (1899), No. 7, pp. 343-345). — A brief statement is made of 
the difficulties encountered when ammonium phosphomolybdate is precipitated. 
The author states that a complete iirecipitation can be secured in the cold by agita- 
ting the solution for 20 minutes. Brief directions are given for the j>reparatiou of 
the solution and the precipitation, and a table is appended showing the results 
secured by the new method (cold j)recipitation) and the old method (hot precipita- 
tion).*— H. snyder. 

Comparison of methods for detection of nitrates in water, L. Goblet (Bui. 
Assoc. Beige Chim., 16 (1899), No. 7, pp. 345-347). — The author buds that Eiegler’s 
reaction (metadiauiidobenzol and sulphuric acid) is the most sensitive; the xiresence 
of 0.000005 gm. of potassium nitrate in 10 cc. of water wms capable of being 
detected.— II. snyder. 

Gravimetric determination of sugar, G. Meillere and P. Chapelle ( Bui. Soa. 
Chim. Paris, 3. ser., 91-99 (1899), No. 10, p. 515). — The reduction of the Fehliiig solu- 
tion is carried out in a centrifugal tube. After heating in a concentrated salt bath 
the solution is whirled in the centrifuge, the clear liquid decanted, and the ox>era- 
tion repeated twice with the addition of hoiling water. The tube is heated at 150^ C. 
for 5 minutes, cooled, and weighed. 

A new ''exact '* method for determining fat in milk, A. A. Bonnema Ztg., 

93 (1899), No, 51, pp. 541, 549). — The milk (10 cc.) is shaken in a '‘.medicine bottle’^ 
With QQ, of iiotash solution and then with 25 oc. of ether, cooled in water, and 2 
gm. of tragacanth added, with vigorous shaking. The tragacanth takes up the 
water and forms itself into a ball. After cooling again, 10 cc. of the ether is x>oiired 
off and evaporated, the fat weighed, and the percentage of fat in the milk calcu- 
lated, taking the s^iecifie gravity into account. 

A new method of estimating glycogen, E. Pfluger and J. Nekking (Arch. 
Physiol. [Pflilger'], 76 (1899), No. 11-19. pp. 531-549). 

Remarks on the article “A new method of estimating glycogen,” E. PelOger 
(Arch. Physiol. [.PflUger'], 76 (1899), No. 11-12, pp. 543-551). 

The quantitative determination of formaldehyde with peroxid of hydrogen, 
0. Blank and H. Finkenbeiner (Per. Deut. Chimi. fieselL, 39 (1899), No. 13, pp. 9149- 
'9146). 

Detection of salicylic acid and boric acid in milk, G. Breustedt (Arch. Pliarm., 
937 (1899), No. 3, p. 170; ahs. in Ch&m. Ztg., 93 (1899), No. 49, RGpert.,p. 158).— 
A (leaoriptiott of methods. 

Direct measurement of the osmotic pressure of very dilute solutions of 
sodium chioiid, A. Ponsot (Compt. Bend. Acad. ScL Paris, 198 (1899), No. 94, pp. 
1447, 1448). 

A simple apparatus for use in the Kjeldahl method for nitrogen, ,P.' Pregl 
'^(Ztschr. Anahjt. Chein., 38 (1899), No. 3, pp. 166, 167, fig. i).— An automatic mercury 
vent is used in the distilling liask, which is said to remov^e all danger from frothing 
and to do away with the necessity for a safety bulb of any kind to prevent the acid 
going, oyer. ■ ' ' ^ 

■ An electrical apparatus for the determination of the melting point of fats and 
waxes, C herchefb\s,ky (Chem. Ztg., 93 (1899), N%''' 57, p. 597, fig. i).— A Geraian 
.tsilver tube with' proper electrical insulation from-its .metal 'support is made one of 
' 'the terminals of a circuit, while aeu^nf mercury on 'a 6,and;bath is made the other, 
Thetlp'of the 'tube, is 'coated with some of' the melted fat or wax to be tc'sted, and 
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the tii]>e is pla.ced in the mercury and heated. When the film of wax melts, the 
electrical circuit is completed, the fact being announced by au cniiuciator. A ther- 
mometer shows the temperature of the mercury. — J..T. andkiison. 

A new tiiermoregnlator for electrically heated thermostats, E. Pbiou (Ztschr, 
Uniersuch. A^alir. ii. Gemmmll., /i? (1899), Afo. 9, 701-703, Jig, 1). 

Incandescent electric lamp as a source of heat in ether e^ctractioii, C. G. 
Hopkins {Jout. Amer. Chem, Soc,, 31 (1899), No. 8,pp. 64S-647, pi. 1), — A battery of 
20 extractors is illustrated, which are heated hy live 110-volt (deetric lamps of 32* 
candiepower. The lamps are placed in a flat air bath, upon the top of which rest 
the ether flasks connected with the extractors. 

A new quartz-scale” polariscope, H. L. Samson (Beet Sugar Gaz., 1 (1899), 
No. 7, pp. 8~10, figs. S). 

A new low-pressTii-e water-blast lamp, S. Epstein (Oesterr. Ghem. Ztg., 3 (1899), 
No. 19, pp. 497, 498, Jig. 1). 


BOTANY. 

Native agricaltiiral grasses of Kansas, A. S. Hitchcock, and 
G. L. OLOTHrER {KaMsas Sta, BuL 87, jop. 29, Jigs. 21, maps 29 ). — The 
authors describe 29 species of the more important grasses, all of which 
are perennial except one, Panioum crus-gctlli. All of these are of suffi- 
cient importance to be included among the agricultural grasses of the 
State. The grass regions are divided into eight divisions, and the 
characteristic grasses of each given. These regions are wmoded regions ; 
sloughs, swales, and wet meadows; bottom land; prairies of eastern 
Kansas; upland plains of western Kansas; sandy regions; stony hills, 
and salt plains and alkali spots. The different species of grasses are 
figured and briefly described, and their distribution throughout the 
. State, so far as represented by herbarium specimens in the station 
collection, are platted. Notes are also given on the relative economic 
value of the si)ecies. 

Observations on the growth of plants In snnEght and in shade, 
Eerthelot (Oow^t EeM. Aead. Sei. Paris^ 128 {1899), No. S,pp. 139-- 
The author gives the results of some investigations made upon 
crested dogtail grass ^ the differences 

observed in plants grown in the shade and in sunlight are shown. One 
lot of plants which had grown in natural meadow conditions exposed 
to the sun was harvested May 28. Another lot, cut at the same time, 
had grown under similar conditions except that it was continually 
under the shade of an elm tree; and a third lot, which was the after- 
math from a previous cutting on June 3, was grown in the sun and cut 
oil August 0. The average weight of the different lots is given, as well 
as the dry matter. Analyses are quoted in which the proportionate 
:,'aniountB' of roots, stems, and leaves are shown, and also ' analyses in ■ 
which the ash and some of the organic constituents are given. 

Plants grown in the sun contain the maximum amount of carboh, 
that of the aftermath being, somewhat less, than in the ' first ':''cutting. 
Phosphorus and sulphur are found most abundant in plants growii in 
the shade. The nitrogen content in each of the three cases was almost 
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tlie same. Plants grown in tlie shade often appear more vigorous than 
others, but it is said to be due to the suppression or retardation of the 
tiinctions of reproduction. 

Modification of the respiration of plants by alternation of tem- 
perature, W, Palladin {Gompt Bend, Acad. Sei. Paris, 128 {1899}, No. 
23, pp. 1410, 1411 ). — The general law that the amount of carbon, dioxid 
given off by plants increases in proportion to the temperature has been 
investigated, and the author finds that within certain limits it holds 
good. His experiments further show that intensity of respiration may 
vary considerably at any given temperature, providing the plants have 
some time previous to the beginning of the ex|)eriinent been subjected 
to different extreme temperatures. 

Experiments with etiolated stems of Vida faha are reported, in which 
the extremities of the plants were cut off and placed in 10 per cent solu- 
tions of saccharose. One lot of these was exposed to a temperature of 
17 to Q., a second to a low temperature ranging from 7 to 12'^, and a 
third to a higli temperature of 36 to 37.5^ C. ^ After several days the 
three lots were subjected to an average temperature of 18 to 22^ and 
their respiration simultaneously determined. It was found that the 
amount of carbon dioxid given off by the plants which had been kept at 
the medium temperature was the lowest. Those subjected to the low 
temperature showed an increase of 40 per cent, and those which had 
received a high temperature in a previous part of the experimeot gave 
off 53 per cent more carbou dioxid than those at the medium tempera- 
ture. The cause of this phenomenon the author does not attempt to 
.explain. ' 

Anatomical and physiological characteristics of alpine plants 
produced by the alternation of extreme temperatures, G. Bonnieb 
{Gompt. Bend. Aead. Sei. Paris, 128 {1899), No. 19, pp. 1143-1146).— In a 
previous article (B. S. R., 10, p. 608) the author showed the possibility 
of producing alpine forms of plants by a day and night alternation in 
temperature. At that time the i>lauts had not developed sufficiently 
to complete the study. 

In the present paper he compares the anatomy and x)hysiology of the 
germander plants in his experiments. It appears that the plants which 
resulted in the alternation of temperature were comparable in every 
way to those produced in high mountain regions. The stems and 
petioles of the leaves had their protective tissues more differentiated 
and were more rapidly developed. The leaves were smaller and much 
thicker, their palisade tissue much more developed, and they very 
irequeiitly exhibited a red coloration due to anthrocyanin, which is 
quite frequently produced in alpine plants. The carbon dioxid assimila- 
tion was considerably in excess in plants grown under these conditions. 
The flowers produced were relatively larger and much higher colored. 

.phenomena, iU" the arid region, T. B. A. Oookebeel (Amer. 

39-^S)f^WiB author reviews the theory rel- 
,Btive to life zones as laid downby'O. Hart Merriam, in which it is stated 
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that the north ward clistribiitioii of terrestrial animals and plants is 
governed by the sum of the positive temperatures for the entire sea,-soii 
of growth and reprocluctioii and the southward distribution is governed 
by the mean temperature of a brief period during the liottest part of 
the yeat.^^ The author states that the mean temperatures, even in 
January and February, ai‘e high enough to stimulate growth in those 
plants which have been, introduced from more hiiniid regions, but the 
native vegetation remains backward noth withstanding the warmtln 
He gives tables to show the date of blooming of quite a number of 
peach, plum, and apricot trees, as well as of a considerable number of 
native plants. 

It appears that with one or two exceptions native vegetation is back- 
w’ard notwithstanding the warm weather, but after the period of the 
latest killing Ixosts is passed it comes out with remarkable rapidity* 
AtMesilla Park the domestic honeybee is frequently seen in January, 
while the native bees seldom ai^pear until late in March. The author 
states in conclusion that — 

Throughout the arid region where the sky is clear and radiation great the develop- 
ment of plants and insects is controlled largely by the distribution of the frosts 
throughout the year. The climate of this region is peculiar and })resents a barrier 
to the ingress of plants and animals from without. For tropical and subtropical 
species the winters are too cold. For species of moist temperate regions the late 
frosts following warm spells are usually destructive. It is a curious anomaly that 
in a locality having more than tropical summer temperatures plants of the temperate 
zone should fail on account of frosts.*’ 

Notes on the maxioinm thermal death point of SporotriplpBi; 
glohnlifernm, B, M. DuG-eAU {Bot Gaz.^ 27 {1899)^ No» 2^ pf. 181- 
156’).— While engaged in a study of an entomogenous fungus, ^poro- 
triclmm f experiments, were made for the determination of 

the maxiinum thermaldeath point of this fangus under varying condi- 
tions. Cultures were made on nutrient agar in slanting tubes. When 
exposed , for 24;., hours at temperatures of 35“^, 37.7o, and 40.5<^ C* the 
spores, were eftBctiially inhibited in growth. On the other hand, a few 
hours after germination had begun they were able to withstand consid- 
/crably longer' exposure to these temperatures. Three hours’ exposure 
' to temperatures of 46.1o, and 51.6'^ was sufficient to destroy nearly all 
growth of' the. spores, , The mycelium in the agar tubes was submitted 
for 'various lengths of time, ranging from 1 to 24 hours, at temperatures 
from to 51.0°, in which it appears that the mycelium is quite 
resistant -except to the higher temperatures and longer exposures. 

Spores exposed to' dry heat for from 1 to 0 hours at temperatures from 
46,1 to 60° 0. were in no wise injured. The maximum amount of dry 
heat which the spores of thiS' fungus will resist during a single expo- 
' sure was not ascertained. When exposed lor 3 hours to. a temperatiue 
. of 51,6° on 4 successive days no growth resulted. Mycelium cultures 
on insects 'which were exposed from. 1 to 24 hours at temperatures of 
46.1° and 56.1° were afiected but slightly, if at all. ■ 
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Improvement of plants by selection, H. J« Webbbr ( U. 8. Dept 
Agr, Tearbooh 1898^ pp. 355-376^ pls„ 2^ figs, The object of this 
paper is to discuss the fixation of desirable variation by, methodical 
selection and the gradual improvement of plants resulting from the 
ciiiniilative effect of selecting through many generations. The methods 
of selection are discussed at some length and results as illustrated by 
the improvement of sea-island and other cottons shown. Some of the 
limitations of selection are pointed out and statements given relative 
to the development of new races by selectionj as has been done in the 
case of the wild parsnip, Anthriseus sylvestris^ and other plants. Kotes 
are given on the improvement by selection of cuttings, slips, buds,, etc,, 
and illustrations drawn from work conducted by members of the Divi- 
sion of Vegetable Physiology and Pathology on violets are given, 

A synopsis of the genus Sitanion, J. G. Smith (CT. 8, Dept. Agr.^ Division of 
Agrostology Bui. ISfpp. pU. 4). — An attempt lias "been made to cliaracterize the 
iiuraeroiig forms that have generally been grouped under Sitanion hystrix ot Elymm 
sitanion. In this synopsis 23 species, most of them new, are recognized and described. 

Saud-bindiiig grasses, ,F. Lamson-Scribner ( U. 8. Dept. Agr. Yearbook 1898^ pp. 
405-430, pis. 3, figs. 9). — The author describes some of the principal grasses which are 
distinctively sand binders, both those growing near the seashore and those which 
are natives of the interior. Among those best adapted to this purpose are the beech 
or the marram grass, sea lyme grass, hitter panic grass, creeping panic grass, seaside 
blue grass {Poa macrantha), Redfield’s grass (Eedfieldia fiexuosa), sand grass (Cala~ 
movilfa longifoUa), yellow iy me grass, and sand blue grass {Foa leokenhyi). Other 
grasses which are not true sand binders but will grow in sandy situations are John- 
8011 grass, Arundo donax, some of the bamboos, and wheat grasses. 

Forage plants for cultivation on alkali soils, J. G. Smith ( U. 8. Dept. Agr. Vear- 
book 1898, pp. SSS-ooO, figs. 4). — The author states the effect of alkalis on plant 
growth, quoting extensively from Wyoming Station Bulletin 29 (E. S. R., 8,qi. 568} 
and California Station Bulletin 105 (E. S. R., 7, p. 717). 

Descriptions are given of various saltbuslies native to Australia which have 
proved more or less valuable for forage on alkali soils. In addition to the Austra- 
lian species, a number of indigenous saltbushes are described. Notes are given on 
other plants of somewhat similar character. 

Production of Johnson grass forforage, T. A. Williams {Breeders'^ Gaz., 35 {1899), 
No. 36, pp. 775, 776). — This grass is highly recommended for a hay grass, being more 
esteemed for that purpose than for pasture. On account of the habit of growth it 
should not be used in any rotation. 

Corn plants, E. L. Sargent {Boston: Nongliton, Miffiin # Co., 1899, pp. V-^106,' 
figs. 33) .—An untechnical work designed to be sni>plemental to the use of text-books 
in secondary schools. It gives in considerable detail the life histories of the different 
cereals and suggests the part each has had in the world’s economy. 

Contributions to the knowledge of Mortierella van tieghemi, H/Baghmann, 
( Ber. Schweiz. BoL Geselh, 1899, No. 9, p. 36). 

The structure of the caryopsis of grasses with reference to their naorphology '. 
and classification, P. B. Kennedy {U. 8. Dept Ayr., Division of Agrostology Bui. 19, 
pp. 44, pis. 8).- — An historical review and. summary of the previous'' investigations on 
this subject is given, together with a general description; of , the fruit, in which the 
"■ various parts are described. Detailed descriptions, are, given of the frsiits of the dif- 
... ferent grasses, , representatives being given of each .off the IS . tribes recognized by 
Hackel in ' his arrangement of the grasses. The, relationship and systematic ' connec- 
tion of the tribes are,, discussed and a bibliography of the subject appended. 
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Concerning tlie anatomy of water-aecreting organs, M. von Minoen (StiiMgaTl^ 
pp» 76y pis. 7; ' aim. in JJoL Ztg,^ /I hi , , f77 {1S99), N(h pp. $08, 309). 

Tlie pliy Biological cliaractaristics of tlie cell, F. Schknok {FhjBiohgmhe Char- 
aMcriB'iih (kr ZeM(;^ Wiirzhnrg: A. Btuher, ISUO^pp. F3$). ■ 

Tlie influence of inorganic salts upon the formation of conidia by Aspergillus 
k, YAmiyxA ikl. Ai'ag.lTakyo], 1$ {lS99)^pp.Sr}--0X). 

A preliminary note as to the cause of root pressure, Leavitt (Amer. Jour. 
ser./7 {1899), N<).4/., p}h$St, attempt is made to explaiu, by VaiVt 

IIoIFb Intorprotafciou of oHmotic presBuros, some -of .'the hitherto poorly understood 
pliiviHW'ueiui, BiH'jh as the irnsreaHod absorption' due, tO; heat «a8 shown, 'by the experi- 
ments of Sacha, Yari3itioi,i,in tree pressuTos noted by Clark, etc. 

A preliminary arrangement of the species of the genus Bacillus, F. 1>. Chester 
(Delmmre Sta. EpL lS9S,pi}. 100-1$7 ). — The author gives an arrangement of the species 
ofthegeiiuB Bacillus following the table of characters lind abbreviations used in a 
previous memoir on the genus Bacterium (E, 8. R,, 10, p. 519). In all 143 species are 
desoribed more or less length and an index to the more important literature of the 
species, is appended. ' 

Edible and poisonous fungi of Middle Europe, G. Bresadola {I fiinghi man- 
gm'eeoi e .helmosi: MV MuropameMaf etc, Milan: XJ. Iloepli, 1899, pp. 152, pis, 112). 

Fungi in greenhouses, 11. Webster (Bhodora, 1 (1899), Mo, 5, pp. 8$, 84), — Notes 
on some fleshy fungi in greenhouses, 

Alinit, the new soil bacteria, B. Durfeb (Amer, Florist, 14 (1899), Mo, 580; pp, 
145$, 1454), — ^Notes the use of Alinit in floriculture. Experiments with asters and 
carnations are reported. The tost with asters was a complete failure, while some 
advantage to one pot of carnations is reported. On the other plants no effect of 
inoculation was apparent. 

Experiments with Nitragin, R. T. Hennings (K, Landi, AVad. Eandl,, $8 (1899), 
Mo. l, pp. l4--21).--'f!io &^Q(it or only slight effects were obtained in two different 
experiments with peas. 

Concerning the results obtained by Nitragin inoculation, Frank (Landw, Vers. 
Stat,, 51 (1899), Mo, 6, pp. 441-445).— The author sums up for the Prussian Ministry 
of Agriculture the evidence relative to the use of Nitragin as a means of inoculating, 
leguminous crops. Under certain circumstances the substance may be used with 
advantage* but in many experiments negative results are reported. In soils poor in 
nitrogen and in which no organisms capable of nitrogen assimilation are present 
favorable results are likely to follow, but where nitrogen and organisms Jire plenti- 
ful its use is not recommended. 

The bacteria of the soil with special reference to soil inoculation, R, 8. Mac- 
Dougalb (Trans, and Proc. Bot. Soc, Edinburgh, 21 (1897), pt. 1, pp. --Gives an 

account of pot experiments with Nitragin cultures in sterilised soil in which the 
advantage of using the proper kind of cultures for each crop is shown. Notes are 
also given on nitrifying organisms and their action. 

The influence of organic substances upon the work of nitrifying organisms, 
S, Winogradsky and V, Omeliansky (Cenibl. BaU. u. Par., 2. AM., 5 (1899), Mos. 
10, pp,S2$-S4S; 11, pp.$77-387; 12, pp. 429-440), 

Bud variation, L. Beissner (Seperai. Miederrhem. Ges. Nat. u: .Jleilhunde, Bonn, 
1898, pp, $0-42; abs, in Jour. Boy. Mio'os. Soc. ILondon}, 1899, No. $, pp, 295,' 296 ). — 
The author enumerates the various kinds of hud variation which occur especially 
in woody plants, resulting in pyramidal or eolnrana-r forms, pendent and weeping 
forms, dwarf forms, forms of deeply divided or highly colored leaves, etc. The 
danger of confusing the variations which result from unfavorable or other vital 
conditions with true bud variations is pointed out, and the limited, knowledge of 
the conditions which determine hud variation is commented upon. 

Bud variation in plants, R. M. Kellogg (Proo, Michigan Sort Soc., 1897, p)p- BJl- 
U4 ). — The principal causes of hud variation are pointed out and several specific oases 
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The causes of variation in cultivated pI^ts wMcli give, us new varieties, 
H. Ayers (Missouri Sort Soc. Mpt, 189S, ;pp. ^SSS). — A popular prcTsentation of the 
subject. 

A study of the methods of seed dispersal, K. Sajo (Prometheus, 10 (1S99), So. 
499, pp. 4S1-485, fig. i).— Comparative studies are given between the seed of Finns 
austriaca a,iid P. sylvestrw. 


ZOOLOGY. 

;■ Birds as weed destroyers, S. B. Judd ' (?/■. 8. Dept Agr, Yearhoolc 
1898^ pp, 221-232j figs ,?). — The most iinportaut weeds which are pre- 
vented by birds from seeding are ragweed, pigeon grass, smartweed, 
bindweed, crab grass, lainbVquarters, and pigweed. Birds are most 
actively engaged in feeding upon weed seeds during the winter months. 
The birds which are most effective in this work are about 20 species 
of sparrows and finches, horned larks, blackbirds, cowbirds, meadow 
larks, doves, and quails. The English sparrow is reported as especially 
useful in destroying the seeds of crab grass and dandelion. Three- 
fourths of the dandelions which bloom on the Department lawns during 
April and May are said to be mutilated by birds. The native sparrows 
are active in this destruction of the dandelion. 

The common goldfinch is praised as an unusually valuable bird in this 
particular work. Horned larks are said to feed to a considerable extent 
upon sorrel. The blackbirds are found to eat large quantities of the 
seeds of wild sunflowers, sorrel, mustard, chick weed, and thistle dur- 
ing the fall. The quail and mourning dove are also noted as weed 
destroyers. In the crop of one mourning dove were found 7,500 seeds of 
Oxalu strieta. About 50 species of birds are noted as destroyers of 
somewhat more than 60 species of weeds. 

Manitoba birds of prey and the small mammals destroyed 
by them, G. E. Atkinsok (Trans, Hist and 8ci. Soc. Mmiitoha, 1898., 
So. 53^ pp. 16 j figs. 7).— This paper treats of the feeding habits of the 
Oathartidm, Falconidm, and Strigidm, with special reference to the 
Manitoba species of these families. Nearly all the species considered 
are believed to be more beneficial than injurious, and some of them are 
said to feed exclusively upon injurious species of animals. Of the mice 
and gophers which are most frequently found in the stomach of these 
birds, the author mentions A}'incola ripjarkis^ A. gapperi^ SpermopMltis . 
firanldm% 8. tridecimUneatiis, 8. richardsoni^ and Thomomys talpoides.' 
Estimates are given of the number of mice per acre and the amount of 
damage done by mice and gophers. 

; The danger of introducing noxious animals and birds, T. S. 
Balmeu (H 8. Dept Agr. Yearhoolc 1898 ypp. 87-110., pi. 7, figs. 6 ). — 
The author calls attention to the many cases of accidental and inten- 
tional introduction of mammals and birds into new countries. In most 
cases these animals when intentionally introduced were supposed to be 
distinctly beneficial in th,e destructiou. of injurious insects and other 
animals, but while the importations seemed to be successful at first, the 
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iroporteci animals have almost without exception proved to be in the 
end as bad pests as were those pests which they 'were intended to 
exterminate. 

Brief descriptions are given of a number of these intentional impor- 
tations, including such animals as the rabbit, mongoose, stoat, weasel, 
flying fox, English sparrow, starling, and inina, all of wliicli aniinals 
IKovecl decidedly injurious. Various attempts have been made to intro- 
duce into this country the skylark, green linnet, black thrush, and the 
great titmouse. -Neither one of these latter named species has become 
very numerous in this country, but all are likely to prove injurious in 
case they should become abundant. 

The author calls attention to various legislative restrictions which 
have been adopted in other countries against the importation of animals 
which may become injurious and urges that the time has come when 
the TJnited States may well i)ass some general law of this sort. 

Observations on the normal and pathological histology and 
bacteriology of the oyster, W. A. Herdman and E, Boyce [Proc. 
Moy. So€. [London]^ 64 (1899)^ Vo. 407^p]y, 239-241), — This paper is an 
abstract of an extended accouiit of the authors’ investigations with 
.oysters. A portion of the work was previously reported (E. S. E., 10^, 
p. 522). The primary object of the investigation was to study the oyster 
under unhealthy conditions, but this rendered necessary much histo- 
logical work. The principal conclusions concerning the greening of 
oysters and the possibility of infection through oysters follow; 

diseased condition we found in certain American oysters very soon brouglit us 
into contact witli the vexed aoestion of the ^ greening ’ of oysters, and one of the first 
results we arrived at was that there are several distinct kinds of greenness in oysters. 
Some of them, such as the green Marennes oysters, and those of some rivers on the 
Essex coast, are healthy; while others, such as some Falmouth oysters, containing 
copper, and some American oysters rehedded on our coast, and which have the pale- 
green fleucocytosis/’ ^'s-re not in a healthy state. 

Some forms, of greenness (e. g., the Jeucocytoais) are certainly associated with 
the' presence of a greatly increased amount of copper in the oyster, while other forms 
of gTeenness (e. g.,that of the MarennCwS oysters) have no connection with copper, 
hut depend' upon the presence of a special pigment, ^mareiinin.^ 

We 'are able, in the main, to support Ray Lankester in his observations on 
Marennes oysters; but we regard the wandering amteboid granular cells on the sur-' 
face of the gills as leucocytes which have escaped from the blood spaces, and have 
probably assumed a phagocytic function. 

‘AVe see no reason toihink'that any iron which maybe associated with themareii- ' 
nin in the gUls, etc., is taken in through the-snrfaee epithelium of the gill andpalps, 
but regard it, like the rest of the iron in the body, as a product, of ordinary, diges'- 
tioii and absorption ill the alimentary canal 'and liver. 

^AVe do not find that there is any excessive amount of iron in the green Marennes 
oyster compared with the colorless oyster, nor do the green parts' (gills/ palp, etc.)' 
of the Marennes oyster contain either ahsointely or relatively to the colorless parts"" 
(mantle, etc.) more iron than colorless'' oysters.'.' ,,We therefore conclude that. 'tberC'' 
is no connaetion between the green color of the/Huttres de MareiiiieS'V and^' .the iron 
they may .contain. 

“On the other hand, we do find by huantitative andlyais that there is more copper 
in the green American oyster than in the colorless one; and more pro])ortionately 'in' ■ 
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the greener parts than in those that are less green. We therefore conclude that their 
green color is due to copper. We also find a greater quantity of iron in those green 
American oysters than in the colorless; hut this excess is, proportionately, consid- 
erably less than that of the copper. 

‘^In the Falmouth oysters, containing an excessive amount of copper, we find that 
innch of the copper is certainly iiieehanically attached to the surface of the body, 
and is in a form insoluble in water, probably as a basic carbonate. In addition to 
this, however, the Falmouth oyster may contain a much larger amount of copper in 
its tissues than does the normal colorless oyster. In these Faimoiitli oysters the 
cause of the green color may he the same as in the green American oyster. 

O' By treating sections of diseased American oysters under the microscope with po- 
tassium ferrocyanid and various other reagents, we find that the copper reactions corre- 
spond in distribution with the green coloration; and we find, moreover, from these 
micro-chemical observations that the copper is situated in the blood cells or leucocytes, 
which are greatly increased in number. This condition may ])e described as a green 
leucocytosis, in which copper in notable amount is stored up in the leucocytes. 

We find that an aqueous solution of pure ha^matoxylin is an extremely delicate 
test for copper, just as Macalluni found it to he for iron. ■ 

^^Experiments in feeding oysters with weak solutions of various copi>er and iron 
salts gave no definite results, certainly no clear evidence of any absorption of the 
metals accompanied by 'greening.’ 

'‘Although we did not find the Bacillm iypliosus in any oysters obtained from the 
sea or from the markets, yet in our experimental oysters inoculated with typhoid we 
were able to recover the organism from the body of the oyster up to the tenth day. 
We show that the typhoid bacillus does not increase in the body or in the tissues of 
the oyster, and our figures indicate that the bacilli perish in the intestine. 

" Onr experiments showed that sea water was inimical to the growth of the typhoid 
bacilli. Although their presence was demonstrated on one case on the twenty -first 
day after addition to the water, still there appeared to be no initial or subsequent 
multiplication of the bacilli. 

" In our experiments in washing infected oysters in a stream of clean sea water 
the results were definite and uniform ; there was a great diminution or total disap- 
pearance of the typhoid bacilli in from 1 to 7 days. 

"The colon group of bacilli is frequently found in shellfish as sold in towns, and 
especially in the oyster; but we have no evidence that it occurs in mollusca living 
in pure sea water. The natural inference that the presence of the colon bacillus 
invariably indicates sewage contamination must, however, not be considered estab- 
lished without further investigation. ... 

" We have shown also the frequent occurrence, in various shellfish from the shops, 
of anaerobic spore-bearing bacilli giving the characteristics of the B, e7iterUidu 
sporogmes recently described by Klein.” 

A text-book of agricultural zoology, P. V. Theobald (EdMw'gh and London: 
W. Blackwood ij* Bons^ 1899, pp. XVII -{-511, Jigs, M5 ), — In this volume the author dis- 
cusses the general principles of zoology and gives consideration to all the orders of 
the animal kingdom. Those orders which are of special economic importance are 
treated more fully than the groups which are not distinctly related to agriculture. 
Among the subjects treated may be mentioned the Ciliata which are foundrin the 
intestines of various domestic animals and man; the Sporozoa, sometimes parasftic 
in vertebrate animals ; the various parasitic flat and round worms; and annelids. In 
the order Orthropoda, the author gives most attention to those insects, myriapods, 
and arachnida which are the enemies or Mends of agriculture. In discussing the 
mammals the author gives a detailed account of the horse. In the appendix, lines 
of; treatment are, suggested for, insect pests and for, diseases caused by, worms. , , 

The fauna of Cuba, W'. Marshall (DmTh^rwdt Cwhas*.^ , Lmpsio :' ''C,'M, M.'Ff offer, 

: ms, pp,. 17 1 ■ sepm^ak/from Ztsekr, Xatum., 71 (1899), pp. f The paper gives 
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a general account of tlie native mammals, birds, reptiles, aiiipMbians, fishes, inol- 
inslvs, insects, and cmstacea of tbe Island of Cuba. Tli© author calls attention to 
the presence of large numbers of wild dogs, cats, horses, hogs, goats, and rabbits 
which are injurious to most cultivated crops and to poaltry. 

B'atiiral history of the Tres Marias Islands, Mexico {JJ, S. Dept Agr,^ Division 
of Biological Suri'eijj N^ortli American Fan7ia IVo. 14, pp, 97, pi. 1, figs. 9 ). — This btilletin 
contains the following items: Oeneral description, mammals, birds, and a partial 
bibliography of the Tres Marias Islands, E. W. Nelson ; reptiles of the Tres Marias 
Islands, L. Stejneger; notes on the Crustacea of the Tres Marias Islands, Mary J, 
Eathbun j and plants of the Tres Marias Islands, J. M. Eose.- 

Hesnits of a, biological survey of Mount Shasta, California, C. Mekriam 
(C7. aS'. Depi. Agr., Dimsmi of Biological Surrey, North Americmi Fauna No. 16, pp. 179, 
pis. 5, figs. This bulletin contains an account of the itinerary of an expedition 
In the iielghborhood of Mount Shasta, with a discussion of the,, general geographical 
features of the region, the forest conditions, the effects of forest fires and of slope 
exposure, and a study of the life zones found represented upon this mountain. ^Som© 
observations are made upon the boreal- fauna and flora of Shasta as compared with 
corresponding faunas and .floras of the Sierra and Cascades. Annotated lists are 
given of the mammals, birds, and plants which were noted during the expedition. 

The economic importance of some common bii'ds, E. B. Williamson {Jour. 
Columlms MorL Soc., 13ilS9S), pp. SS-44).—Th.^ author discusses the feeding habits of 
a number of common birds of Ohio which may he considered beneficial to agriculture. 

The relation of birds to horticulture, W. W. Cooke {Colorado State Bd. Sort. 
Epi. lS98,pp. 45-5,5).— Popular notes on the feeding habits of some common birds. 

Birds on the farm, H. H, Heaton (lotca State Agr. Soc. Bpt 1898, pp. 4.58-461). — 
The economic relationship of a number of common birds is discussed, including the 
house wren, the rose-breasted grosbeak, Baltimore oriole, tree sparrows, crows, wood- 
peckers, English sparrows, and the meadow lark. The tree sparrows were- observed 
, feeding voraciously upon various- weed seeds. 

Is the sparrow the friend or foe of the gardener and florist? W. N. Craig 
{Amer. Fl&rwt, 14 {1899), No. 570, pp. 1304-1806). — Relates the insect-eating habits of' 
the E-nglish sparrow, and concludes that the benefits from this bird outweigh its 
injuries. , , , 

'The woodpecker (Bui. Bot. Dept. Jamaica, n. ser., 6 (1899), No. 4, jtl ' Th© 
woodpecker is reported as feeding on, cocoa beans. 

Qbse.rvations on owls with particular regard to their feeding habits, T, H. 
Montgomery (Amer. Nat, 33 (1899), No. 391, Observations- 'Upon' the^ 

■ short-eared owl (A»io acdptrmus) and the long-eared O'Wl (d. wUsonianm). 

Animals which are injurious to the sugar beet, with descriptions of their life 
and remedies for controlling them, W. .MOller (Thiermhe Znckerrilhen- 
scMMMmge, Besehrelhing, Lehemstimse und Vertilgimg. . ' Berllm: Paul Farey, 1893, pp. 90, 
figs. 45).— This is 'a sort of handbook recording all the animal depredators of the 
sugar beet, inelading mammais-, 'birds, ' insects of various orders, myriapods, and 
nematodes.; .Many of the insects which -are treated are figured, as well as the myria- 
pods and nematodes, and- remedies are suggested in each case. 

The extermination of rabbits by means of plate .traps (Dent Landw. Presse, 86 

(1899), No. 44, p. 498, fig. 1). — A', brief account of the use and effectiveness of this 
sort o:^trap. 

Habbit plague in vineyards, of -Stuttgart, J. Hoffmann (Jalireshefte Ecr. FaterL 
Naturk. WirUefUiberg, 55 (1899), pp. 485-431 ). — Since 1896 numerous complaints have 
been mad© in this region' 'concerning' the destruction of beans, peas, and .other gar- 
den plants, as well as young' , grapevines, by rabbits.. Upon investigating' .the, 
matter, it was found that the rabbits which-' were doing the damage were descendants, 
of fcame rabbits which had, escaped and which had come to resemble- in':', form,' size,:' 

the ordinary wi'Icl rabbit. The soil in this' particular' locality -was unfa-" 

' lor the diggin,g of hu'rrows, and as a result the rabbits had -made short bur*, 

rows, especially under .rubbish or 'stones.. 
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Gopher destruction (Mjyt. Dept. Af/r. ^sorthwest Territorm^ 1898^ pji. rjG-3S).~~-A 
brief discussion of the use of stiyehiiin aiul bisulpbid of carhou as remedies against 
these animals. 

Revision of tlie jumping mice of the 'genus Zapiis, E. A. Preble ( U. S. Dept. 
Agr., Division of Biological Sumg^ North American- Fauna No. lS,.])p. 39, pt l,figs. 4). — 
This hulletin contains a brief history of our knowledge of the genus Zapus and a 
monographic account of the genus, including one Asiatic species. The species of the 
genus, except the one, belong to North America. Notes are given in eonnectioii with 
each species on the habits of the animals. 

Observations on the common toad, G. L. Rope (Zoologist^ 4. ser., 3 {1S99), No. 37, 
■pp. 97-102). — Gives the habits of Bnfo vulgaris. - 

The' classification of Taeiiiidae, A. Railliet (Cenibl. Baht. «. Par., 1. Abt., 2$ 
(l$99}j No. 1, pp. 33-34). — This paper contains a discussion of the relationship of the 
genera of this family. 

A contribution to the knowledge of earthworms, AT. AIichaklsex (Zool. Jahrh., 
AM. Sgst, 13 (1S99), No. 2, pp. 105-144, figs. 2). — A general account of the habits and 
life history, with descriptions of new species. 

' Earthworms, M. C. Holmes (Sci. Amer. Suj)., 47 (1899), No. 123S, pp. 19601, 19603, 
figs.S). — Anatomical and physiological observations on earthworms, with notes on 
their habits and. biological relations. 

The beet-root worm {Pop. Sd., 33 {1899), No. o, p. 102, figs, d).— Popular notes are 
given on Heferodera sckaehtii. 

Nematode worms iiijiirionsto cereals, J. Jablonowski (Kiserletiiggi KUslenmigeh, 

2 (1899), No. 4,pp. 169-197, figs. 10). — This article contains a detailed description of 
the habits and methods of attack of Tylenchus devastator and T. scandens. Among the 
remedies which are recommended by the author may be mentioned deep plowing and 
soaking the seed grain in a | per cent solution of blue vitriol and water for 24 hours. 

METEOROLOGY. 

Monthly Weather Review (U, S. I>epL xigr.j Weather Bureau., 
Monthly Weather liemeu\ 27 {1899)j W 08 , i, ftp, 139-186^ firps. 8^ charts 'll; 
5j pp. 187-241^ pis. figs. 5?, ekarts 8; 6^, 2>P- 243-285^ charts In addi- 
tion to tlie usual reports on forecasts and warnings and on weather 
and crop coiulitioiis, and meteorological tables and charts, Ko. 4 com 
tains special contributions on Sun spots and Hawaiian, eruptions, by 
0. J. Lyons ; A talk on elementary meteorology (illiis.), by (7. M* Davi- 
son; Long-range weather forecasting in Canada, by J. Giiii; Climate 
and crop service publications, by J. Berry; Normal precipitation in the 
region of the Great' Lakes, by A.,J. Henry; and Text-books on botany, 
by B.W. Coville; and notes by the editor on , pamperos . and cyclonic 
storms, spool kites and kites with radial wings (illiis.), iiewsp'aper fakes, 
universities, and meteorology, ball lightning, empirical generalizations 
for'SO'Uth Carolina, radiant heat for the prevention of ftest, the present 
state of long-range forecasting, characteristics of tornadoes, death,, of 
Mariano Bdrcena, no increase in tornadoes, no change' in' the climate" of,' 
April, rains of sand, dust,' and mud,,. the ,pre'd,iction, of ''torn,adoes and 
., thunderstorms, international courtesy, recent ,„e,aFth,quakes, : 'National 
Geographic Society,' the weather service, 'pf ' Jamaica, West'In'dieB, and 
' 'd'aily in tematioiiai "exchange with Mexico. "" 

No, 5 contains special contributions on. Monthly reports of the Weather 
Bureau service in the West Indies, byW. B. Stockm,an 5 The utilization 



430 


EXPERIMENT STATION RECORD, 


of fogj by A, Carpenter;' The flood of Januaryj 1880 , at Basseterre, 
St, Kitts, West Indies, by W. H.' Alesander; Bereclio, not tornado, of 
May 16 in OMo, by J, W. Smith ; Balloon ascensions on March 24, 1899, 
in France, by H. Bigelow; Climatology of the Isthmus of Panama, 
inelndiiig the temperature, winds, barometric pressure, and precipitation 
(illiis.), by H. J. Abbot; Spurious tornado photographs, by A. J, 
Henry; The meteorological service of Canada, by E. F. Stupart; An 
advance in measuring and photographing sounds- (iilus.), by B» F* 
Sharpe; and Eaiiifall and temperature in Nicaragua, by A, P. Davis; 
and notes by the editor on the Pacihc Coast division of the Canadian 
meteorological service, scientific aids” in the Department of Agri- 
culture, and records by the Milne seismograph (illus,). 

"No. 6 contains special contributions on Extraordinary rainfall in 
Texas, by H. A. Hazen; Some x^hysical features and flood, conditions of 
the James Elver Yalley, by E. A, Evans; Records by the kite corps at 
Bayonne, K. J., by H. L. Allen; and The precipitation over the Pacific 
Northwest and the possibility of high water in the Columbia from the 
melting snow in the mountains, by B. S. Pague; and notes by the editor 
OB cliniatologieal data for Canada, the annual summaries of the climate 
and crop service, the climate adapted to tobacco, the duration of the 
growing season for 1898, ribbon lightning, uiinecessary tornado alarms, 
the camphor barometer, an objectionable new meteorological term 
[“^siiow tornadoes”], Weather Bureau men as university lecturers, the 
conflict of man with the climate, widespread area of drought or cold, 
rainfall at high stations, physics and meteorology in the universities, 
and the climate and crop service in Puerto Eico. 

Report: of the meteorologist, W. H. Bishop {Belawa/re Sta. Ept 
i8,9(9, ff * M7-262K — Monthly summaries of observations at six different 
places in Delaware on temi)erature, pressure, precipitation, relative 
hmiikllty, and prevailing winds during the year ended June 30, 1898, 
and a summary of observations on temperature and precipitation dur- 
ing' the calendar year 1897 are given and the data are briefly discussed. 

The summary for 1897 is as follows: 


Amnuil summary of msieorological ohservatiom in DeJmvare, 1S97, 


' Locality. ■ 

■' , ' ' , ■ ' ' ' 

Temporature. 

Total 

rainfall. 

Ko. days 
on which 
0.01 in. or 
more of 
rain fell. 

Highest. 

Lowest.' 

'Mean. 

n-jildletoifin. .... — 

Dot w 

JOeg.JS'. 

W^Sept. 10,11)-. 
07' (Sept. XI > 

' JDeg. F. 

0.5 (Jan. 25),.... 

6 (Jan. 26) 

8 (Jan 2fi> 

I>eg. F. 

52.6 
53.3 

53.7 
50.2' 
55 
54.2 

InekM. 
43. 99 
47. 98 
43.43 
46. 62 
44. 59 
50.14 

123 

122 

! 124' 

416 

!' no, 

130 

Milfowl 

Scaford.^ 

ililJvSTboto 

07.5 (Sept. 11) ... 

05.5 (Sept. 10) . .. 
94 (Sept. 11) 

i 9.5 aaii.26} 

! 8 (Jan.26,Bl)..,. 

1 S (.Tan SI Jf 
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Hinth aHBual report of the New York Weather BTirean, 1897 

{Rpt. ^eir Fork State Dept. Agr., 5 {1897), II. pp. 1-424, charts 58).— This 
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report includes daily and monthly summaries of obserTations on teei- * 
|)eratiire at some 103 stations in 54 counties of the StatCj on precipita- 
tion at 131 stations, and on atmospheric pressure at 10 stations, and a 
review of the crop conditions during the year. The meteorological con- 
ditions during 1897 are summarized as follows: 

‘^The average atmospheric pressure (reduced to sea level and S2'-' F.) for the State 
of New York during 1897 was 30.05 in. ; the highest monthly merm pressure, 30.15 in., 
occurring in September, and the lowest, 29.94 in., in July. The highest barometer 
was 30.87 in. at Albany on March 1, and the lowest was 29.06 in. at Oswego on 
November 9, giving a range of 1.81 in. within the State. The highest local monthly 
mean pressure wms 30.18 in. at Albany in October, the lowest being 29.92 in, at Bufialo, 
Rochester, and Oswego in July. The greatest local range was 1.69 in, at Albany, 
and the least, 1.56 in., at Buffalo and Erie. The mean annual range for all stations 
was 1.63 in. The greatest departures of monthly means from the normal were 0.08 
in. in April, September, and October, and — 0.06 in May. 

‘^The mean annual temperature for the State waslB.!*^, as derived from the records 
of 81 stations; the mean temperature of January, the coldest month, being 23.3^, 
and of July, the warmest month, 72.1^. The highest local aimual mean was 52.6^ 
at Brooklyn, and the lowest was 40,7'^ at North Lake, Herkimer County. The high- 
est local monthlj" mean was 75.1^ at Canajoharie in July, and the lowest was 13,9'^ 
at Saranac Lake in January. The maximum temi)erature reported during the year 
was 102'^ at Avon on July 5 and 10, and the minimum was 28^ below zero at Saranac 
Lake on February 28, giving an annual range of 130^ within the State. The aver- 
age daily range for the year was 19'^; the greate.st local value being 25- at Oxford, 
while the least was 12° at Arkwright. The mean annual temperature of the State, 
as derived from the records of 22 stations possessing records of 10 years or more, was 
very slightly above the normal. Only Honeymead Brook and Plattsburg Barracks 
reported deficiencies of temperature. 

**The average total precipitation over the State for the year was 40.30 in., as derived 
from the records of 121 stations. The maximum local precipitation was 59.26 in. at 
Setanket, while the minimum was 19.85 in. at Mt. Morris. The greatest monthly 
average for the State was 6,88 in. in July, the least being 1.10 in. in March. The 
greatest local monthly precipitation was 18.18 in. at Setauket in July, and the least 
was 0.13 in. at Poughkeepsie in October, The total depth and distribution of pre- 
cipitation over the State are shown in the fourth chart of this report, and the aver- 
age daily amoants by the sixth chart. The average precipitation during 1897 at 27 
stations possessing records for previous years was 1.49 in. above the normal amount. 
Deficiencies were reported from 12 stations, the greater number of which were located 
in western and central New York. The amounts exceeded any annual rainfall pre- 
viously recorded at Honeymead Brook and Setauket, while at Cortland the rainfall 
was the least on record. The average total snow fall at 53 wddely distributed stations 
was 59.9 in. The heaviest snow fall, exceeding 100 in., occurred on the highlands 
east of Lakes Ontario and Erie, the maximum local amount being 145 in. at North 
Lake. On the coast and in the central valleys the total depth ranged from 25 to 40 in. 

^‘The average number of days on which the" precipitation amounted to 0.01 in. or 
more was 127. The number was largest near the Great Lakes and over the Northern 
Plateau, and least in the southeast and near the Central Lakes. 

“The average number of clear days for the State was 118, of partly cloudy days 
113, and of cloudy days 134, giving an average cloudiness of 53 per cent.” 

New work in the. Weather, Bureau, W. L. Moore ('Jf. 'B: Dept A§r.^: Yem’-hook 
1898 f pp,. 81-86),— k „brief ,account of the extension'' of 4he\ work; of vthe:''W 
: Bureau" during 1898 along, the following lines;.- 'Additional stations' of p'bservations in 
the arid and subarid West and in ' the"- principal cotton-producing regions of the 
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the estiiblisliing of 17 aerial meteorological stations j the inauguration of a 
tentative West Indian daily cablegraphic meteorological serviee. 

Meteorological observations, J. E. Osteandeii and A. C. Monahan (Massmlm- 
setts ffaidi Sta, Met. Bids. IM, 12S, 129, pp. 4 c«e/0. —These bulletlDS give the usual 
siimmaxies of iiieteoroiogical observations, with general notes on the weather during 
theiiionthsof July, August, and September, 1899. ■ 

Meteorological report, J. Dkyden ( Utah Sta. Upt. 189S, pp. XX, XXI).— This is a 
montUy summary of observations on temperature and precipitation during 1891- 
1897* The mean temperature during 1897 was 46.5^' F., the average for the 7 years 
being 46.4^. The precipitation during 1897 was 17.45 in., the average for the 7 
years being 15.22 in. 

Tlie' velocity and force of the wind (Mev. Sei. Paris, 4. ser., 12 {1899), Xa. 14, p. 
44$).— A brief reference to work of Koppen on this subject. 

Cyclones, Imrricaiies, and tornadoes, F. H. Bigelow (U. S. Dept. Agr. Yearbook 
1S98, pp. 5'25' 584).— A brief discussion of the origin and characteristics of these 3 
classes of storms. 

The terrestrial atmosphere, E. Tassillvt {U Atmosphere terrestre. Paris: Soci5te 
(fPdUmts SckMtiflqms, 1899, pp. llo). 

The use of kites in the exploration of the upper air, C. F. Marvin ( U. S. Dept. 
Agr. Tearhook 1S9S, pp. 201-212, pi. 1, Jigs. 9 ). — The standard kite and apparatus 
used by the Weather BureaU' in explorations of the upper air are described and 
detailed directions for building and dying a tailless kite of modern type are given. 

The kite as an instrument of meteorological research, C. F, Marvin {Jour. 
FmnMm Inst., 148 {189$), No. pp. 241-259, figs. 6). 

Diurnal variation in atmospheric electricity, A. B. Chauvbau {Compt. Mend. 
Aead.' Set. Maris, 129 {1899), Xo. IB, pp. 500, 501; ahs. in Mev. Sei, Paris, 4. sen, 12 
{1S99}, Xo. 15, p. 472). 

Investigations on the influence of forests on floods' {Cenfhl. Gesam. Forskv, 
2S (1899), Xo. 10, pp. 484-487). — A brief account is given of the action of a 
oojmniitte© of the Association of Forestry Experiment Stations appointed to formu- 
late, plans for investigations on this subject. An outline plan of ■ observations was 
adopted. ' This includes,, in addition to the usual meteorological observations, meas- 
urements of the„fl,ow of atrea,ms and observations on precipitation,* evaporation, soil 
Hio,ktore, drainage, and position, of ■ground water. 

WATEB— SOILS. 

' SoE moisture, J. T.' Will AEi^ and R. W. Ceothxeb' 

BukM^'Pp. 2^j, ehd-rts 5).— *Tliis is -an account of 'experimeDts on soil 
'moisture during 2 years in continuation or extension of previous experi- 
ments along tlie same !iiie"(E. S. E., 9, p. IBS). ' 

^^The esperiiiients described are of two types, those to test the effects of the addi- 
tion of certain fertilix^ers to' soils, %vith .reference to soil moisture, and those to 'shoW' 
the effects of tillage. ' . 

^^Esperiinants with soil .'in pots, tried under the most rigid conditions available, 
showed that the rate of evaporation of water from soils is not sensibly affected 'by 
th© atMition to the soil of relati.vely large atnounts of 'the, substances ordinarily, used' 
as fertilizers, nor by certain others. ' A / 

‘^Experiments with outdoor plats where' both '.evaporation and drainage came into 
play, 8h«>wctl no decided effect from the fertilizers 'uxcept': with the plat to which 
iinleached ashes were applied, which lost water more 'readily 'than any of the others.” 

The anbstances exi)erimented with in pots included muriate of potash, 
salt, magnesium chlorid, sulphate of imtash, kaiuit, carnallite, and 
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siiperpliospliate at the rate of 904 lbs. per acre, slaked lime at the rate * 
of 12 bii. per acre, and barnyard niaBiire at the rate of 28 tons per acre. 
In the plat experiments the substances used were muriate of potash, 
salt, magnesium chlorid, sulphate of potash, sodium nitrate, potassium 
nitrate, ammonium sulphate, superphosphate, and gypsum at the rate 
of 500 lbs. per acre, lime and wood ashes at the rate of 2,000 lbs. per 
acre, and manure and leaf mold at the rate of 40,000 lbs. per acre. 

Experiments to test the relative efficiency of different kinds of culture in con- 
serving soil moisture showed that simple plowing while the soil was in good condi- 
tion was as efficacious as plowing followed hy planking, rolling, harrowing, or 
snhsiirface packing. Disking was found to be a good means of saving moisture, hut 
was not equal to x>lowing. 

‘^The importance of plowing stubble ground as early as possible while moisture 
is still in the soil was shown hy experiments in 2 years. Early plowing left the 
ground in good condition, as regards soil moisture, for wheat seeding, while late- 
jdowed ground was dangerously dry. 

The efficiency of the dry soil or dust mulch, and its superiority in the long run 
over a straw mulch, were strikingly shown.’’ 

Ill these experiments it was found that a sampling tube cutting a 
one-inch core was much less likely to choke and gave more accurate 
samples than one having a smaller diameter. 

Oklahoma soil studies, J, H,BoN'E{01da}ioma 8ta, Bitk 4j2^jpp. 

Jigs. 8 ). — In this bulletin an account is given of experiments during 
3 years on the influence on soil moisture of plowing, subsoiling, culti- 
vation, rolling, and manuring j data on the moisture content of upland 
and bottom lands, mechanical analyses, specific gravity, water-holding 
capacity, and rate of evaporation of different kinds of soil; and humid- 
ity and rainMi of 1898 are also reported and discussed. The moisture 
content was calculated from determinations made in samples' taken in, 
the usual way, the results being given in tables and diagrams. 

•hSoil xffowed in March contained more moisture than that plowed about the mid- 
dle of April. Shallow plowing did not maintain as much moisture in the soil as deep 
plowing. Siibsoiled land contained more moisture tban land not so treated. The 
yield of corn on a plat subsoiled in the spring was less than on a plat not siibsoiled. 
Stubble should he plowed as soon after harvest as is convenient, and harrowed occa- 
Bioiially until sown to wheat. ... 

The frequency of the cultivation of crops depends upon the season. Plats hav- 
ing two cultivations gave larger yields than others having nine cultivations, . . . 
Poor cultivation affects Indian corn more than it does Kafir corn. 

^Mn creasing the supply of decayed vegetable matter is desirable for most Okla- 
homa soils, In one case there was an average difference of 2,5 |)er cent of soil mois- 
ture in the first foot of soil during the period of most active growth in favor of the 
"soil manured and siibsoiled. ' . ■ 

^‘Rolling did not tend to conserve soil moisture or increase the crop yield. Rolled 
soil is blown by winds more readily and is not in condition to receive the rainfall 
'■ to .the best advantage. ^ 

" Bottom: land did not dry out so completely as upland, nor did it hold as muck 
moisture when full., 

. ■ > soil moisture was muc,h higher during I^Sdhan during IBWl. Upland prairie 

■.oontamed a yearly' average of 18.5 per; ■.cent" ih; 1898. and 10,6 , per cent during 1897. 
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loss was only 7 per cent. When lime was asecl in connection witli soil 
niixecl witli the Bianiire the loss was 1T.6 per cent- Soil alone used as 
a covering to the manure reduced the loss to 18.8 percent; mixed with 
the man lire the loss was 22,3 per cent. 

Ail examination of the nitrogenous matter of the manure by Stiitzeris 
copper liycli'oxid method showed an increase of 25.6 per cent in the 
insoluble falbii'miiioid) nitrogen in inamire treated with 1 per cent of 
the acid mixture, 33 to 38.5 per cent with lime and soil^ and 41,2 per cent 
with soil alone mixed with the manure. Pot experiments with naus- 
tard, lioweveij did not indicate that this nitrogen was iinassimilable. 

The author concludes that, only the nitrogen of the liquid man are was, 
available to the plants. 

It was observed that the more highly nitrogenous the manure the 
less the amount of water required to produce a unit of dry matter in 
the crox). ■ 

F, P. Deherain questions tlie accuracy of these results oii account of 
the smallness of the sainxiles of manure experimented with. He also 
points out that while only the nitrogen of the liquid' mai-iure was 
utilized in the time over which the experiment extended, that of the 
ieces and straw would undoubtedly have become available in time. 

Flat experimeiits with legumes, W, S. Sweetser {Fenmylmnia 
St(h 1897-98^ pp. 120-133 ). — This article is a report on plat experi- 

ments with legumes conducted for the |>iirpose of comparing the amount 
of total dry matter, ash, nitrogen, phosphoric acid, potash, and lime' in 
the different crops. Orimsoii clover was grown on 3 different xffats and 
timothy oiiT' plat for comparison. ' Each crop is briefly described, .and' 
the results are tabulated. . The. amounts of dry matter and fertilizing 
.substances prod.uced per acre by. the various crops, considering' the 
entire plant, are,, given in the table below: 

Yi€l4s:of 'fi>mgej)lant$ per aere (t&ps and 'mMs), 



Total ; Dry 
yield. ; laatter. 

;Or|;aii.io 'Xitro- 
geu. 

; ■ 

. 

. 

Phoa- 

.pliorlc 

acid. 

' i 

! 

Potasli.i Lime. 

i 

■ ! . 

: Xitrate of 
S'Wla for- 
nlsliing 
sam.e 
amount of 
nitrogen. 



( Jaiwdla i»a. - . . 

S|>n«g vwteli . . - 

Sand vetcii 

Mwliiim red clover. 

W li Ite elovter - . 

A iBtke clover . . - . — ^ . 
CriiiiBOH ©lover. 

I)o. 

Tluiotlty 

Lbs. ! Lhs, 
4.1,412! 9,07S 
21,582 i 4,218 
10,710 • 6,327 
8,316 ; 2,713 
29,760 ;. 7,438 i 
31,440: 6,349' 
24, 786^ 5,910 

38,456 i 4, '477 ■ 
■42,900 i .6,499 
16,290 i 2,836 
21, 7» '6, 281 

. i ' 

■Lb^, 

615 

609 

252 

626 

723 

. m 

584 
027 
j 294 
i 555' i 

Lbi. 

8, 167 
3, 0!J3 
5, 718 
2,461 
6, 812 
5,626 
6,307 
3, 893 
5,872 

1 3,542 
[ 6,726 
[. . ' * 

Lbs. 

239. 3 
114. 6 

127.3 
78.7 

143. 7 
173*'8 

119.8 
. §9.4 
1^.4: 

' 02.1'''' 
. ■: ...47- '0 

Lbs. 
49.8 
30. -3 
r>3.E'i 
22,7 i 
■ 39.6 

51.0 

36.1 

' . 26.5 
. 34., 3 
11.0" 
27.5 

Lbs. 

161. 3 
54.0 

mo 

52.8 
2»,6 

179.4 
155.9 

86.9 
153. 3 

' 52. 5 '' 
78. O' i 

Lbi. 
122 2 
7;i 1 
143.7 
42.7 
M.B 

95.0 

86.1 

79.3 
117.1 

58.4 ! 
36. 5 i 

1,495.7 
716. 3 
795.7 
4SL9 
898.2 
■' l,0.8tl3 
« 749, 0 

621- 3 
1,'021.3 
388. '1 


Mote on phosphates, J. Joffee (MuL /Soc. Ghm. Pam, 21 (1899)^ 
Mo. iO, pjx 511-513). — In previous expeirimenta (E. S. E., 10,' p. 218) in 
the laboratory the author showeci the low Bolubility .of apatite and 
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other forms of tricalciii!ii pliosphate both iii pure water and in water 
containing carbon dioxid. The present article reports tlie results of 
tests of the fertilizing value of different pliospliates with white inns- 
tarci grown in sand or mixtures of sand with peat and calcium carbon- 
ate. The comparative effectiveness of the different phosphates thus 
found is shown in the following table: 


CJomj^aratim fertiUsiug effect of different jyhos^jh cites on white nmsiard. 





100 

100 

Apiititc 

100 

112 

142 

T j'ic'siif 'iu-iB pliospliiit'6 (boBC ash) - 

150 

Ti‘if alciiini pliosplia'tt^, i'daliiioiw - 

246 

197 

Moiio^-alcinTH p]j#>s'ph-'0/-‘ ...... .... 

821 

859 



Analyses of commercial fertilizers, L. Hills, 0. H. Joxes, 
and B, O. White ( Vermont Sta, Bids. 6ff 2W» 7^0, pp. a5-f>6V 71^ 

pjh 71-116 ). — These bulletins report results of inspection of fertilizers 
in Vermont during the spring of ISOO, comparing the results with those 
obtained in previous years. 

“The station has analyzed 137 brands, the output of 18 companies, all drawn from 
dealers’ stocks, all this year’s goods. 

“Three-foiirtlis of the brands were up to or above gnaranty, one-fourth fell short 
somewhat, while one-tenth failed to furnish a commercial equivalent of their guar- 
anties. A few cases of deficiency were serious. The percentage of failure to meet 
claims is greater than has been found of late years. 

“ While as a rule the quality of the crude stock used was good, there 'were some 
cases which seem open to criticism. Two-fifths of the brands carried no water- 
soluble nitrogen. Laboratory methods seem to indicate that somewhat inferior 
forms of nitrogen were used in certain cases, notably in some low-grade goods and 
by some companies. The phosphoric acid was in some cases quite, largely in the 
insoluble or reverted forms, indicating apparently either imperfect manufacture, old 
goods, or more or less use of (agriculturally) inferior forms of this ingredient. 
Sulphate of potash is cdaimed to be present in nine-tenths of the brands, but was 
actually' found in less than one-eighth of the entire number. 

.“The average selling price approximated $28.75, and the average valuation $17.39."' 
Two dollars in every five paid for fertilizers met costs of maiiufactsire and sale. 
The same amount of plant food which cost a dollar might have been bought at 
retail for cash at the seaboard for 56 cts. in average low-priced goods, for^ 61 cts. 
in average medium-grad© goods, and for 66 cts. in average high-priced gO'Ods,. In 
one-third of the entire number of brands a dollar was charged for amounts of plant 
food which might have been bought in the manner above stated ibr 55 cts. or less. 
'^'Cheap fertilizers'’ are usually the most expensive to buy. 

. “The average composition of the brands sold is slightly lower than last year. 
Selling prices have dropped and plant food is as clieap as it ever was. Notwith- 
'Standing these facts, buying, mixed goods on time is still a far more costly method of 
getting: plant food than is home mixing or buying on special order. 

“The comparison of 'analyses of 133 brandsfor 5 years shows in somb essential 
evenness and in others considerable variation in composition,” 

Manures in Egypt and soil exhaustion, 0, F, Foaxusm and W. C. MaC!K:exzie 
{Jmr. Khed. Agr^Soc. and School Agr,j 1 Jfo. M9^1T0 ). — A general discus- 
sion of this subject, special: attention being given to the fertilizing value of Nile 
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mild, barnyard iiiaiiiire, sebakli coiifri (remains of ancient villages), bones, iiitrate- 
bearing clays, and sewage, and to the demand on the fertil^y of the soil of cotton, 
^‘'berseem” (Egyptian cIover)j '‘berseem-hagazi” (alfalfa), sugar eane, wheat, 
barley, maize, beans, and potatoes. 

Straw and peat for litter {L'lng, Agr. GevtiMouXj 10 No, f, juji. §7-S9 ). — 

Their coroparatxve merits are discnssed. 

Mannrial value of ammonium sulphate, J. Muir iJom\ Gas Llgliiing^ 74 {1899), 
jjp. 163-l(}8^223-:297j '387-392, 359-364; dbs. in Jour. Soc. Cheni. Ind.j 18 {1899)^ Xo. 9^ 
f. 846). — A prize essay suniinarlzmg the mformatlon on this subject. 

General fertilizer experiments, E- H- Hbss {Pemisylmnia Sta. Mpi, 1897-98^ pp, 
146-153 ). — This is a summary of results obtained during 1897 in combined fertilizer 
and rotation experiments begun at the station in 1883 (E. S. E., 9, p. 823). 

Commercial fertilizers, H. J. Wheeler, B. L. Haetw-ell, and C. F. Keistyon 
(.Phfjde Islaml Sta. BuJ. 54, pp-. 67-85). — This bulletin discusses fertilizer inspection 
in Rhode Island, inalces suggestions regarding the purchase and sale of fertilizers, 
gives a schedule of trade Amines of fertilizing materials, explains the terms used in 
fertilizer analysis, and reports analyses and valuations of 13 samples of fertilizers. 

Analyses of commercial fertilizers, M. B. Hardin (South Carolina Sta. Bui. 43, 
pp. 5d).— This' includes statements regarding the composition and valuation of ferti- 
lizers, directions for taking samples, the law and regulations governing the sale of 
fertilizers in South Carolina, and analyses and valuations of 327 samples of fertilizers 
inspected during the season of 1898-99. 

Fertilizers and fertilizer analyses, H. H. Harrington {Texas Sta. Bui. 51, pp. 
54-55).— The text of the law proAuding for the inspection of fertilizers and commer- 
cial poisons recently i>assed by tbe legislature of Texas, and discussions of the nature, 
function, valuation, aiidmse of fertilizers, and analyses of 15 samples of fertilizing 
materials, including hat guano and bat-guano ash, mineral phosphates, acid phos- 
phates, bone meal, tankage, cottoii-lmll ashes, sulphate of ammonia, kainit, and 
barnyard manure. 

Commercial fertilizers, B. H. Hite and T. F. Watson (West Virginia Sta. Bui. 
57, pp. 75).— This bulletin gives a schedule of trade values of fertilizing materials 
and tabulated analyses and valuations of 149 samples of fertilizers. 

Commercial fertilizers, H. A. Huston and W. J. Jones (Purdue Vniv. Spec. Bui., 
Mag, 1899, pp. 8 ). — This bulletin discusses the extent of the ■ fertilizer trade in Indi- 
ana and .gives,, the text of the amended fertilizer law which went into effect April 
28, 1899.5 notes on valuation, and tabulated analyses and valuations of 386 samples 
of fertilizers legally on sale in Indiana in. May, 1899. The amended law provides for 
the taking of samples of fertilizers actually found in the market. Heretofore only 
analyses of samples supplied by the maniiiacturer haA^e been published. 


^ FIELD CEOPS. 

'Cotton experiments, B, G. Pittijok (Terns Std. BtiL 
Variety/ ferfeilker, and distance experiments were continued in 1.898 
(B. S. B., 10, 'p. 342). .Bo fertilizers were added' in 1898, tlie' residual 
e'fieet of tlie applications' made in 1897 being ob'ser'ved.' The data for 
the difierent experiments are tabulated. • Short descriptions are given 
of 31 varieties of cotton grown' either in the variety or fertilizer testS' 
and the same classified, with regard to quality. ' , 

Twelve varieties were tested' at the "station, ' and also at the Beeville 
Substation. Beck Big Boll has given ".thO: largest average yield of seed 
eotfcon for a period of 3' years at the''Station,,;'l',390.'..lb'S.';per acre.' This 
variety also gave the largest money returns of .' the varieties tested in 
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181)85 tlioiigli tlie largest yield of seed cotton in 1898 was afforded by 
Dixon Improved, 1,390 lbs. per acre. At the Beeville Substation the 
largest yields of seed cotton of varieties tested in 1898 were made by 
ilaiicy Hanks, Gilbert Lamb Wool, and Hawkins. Extra Prolific; and 
tiie largest nioney returns by Hawkins Extra Prolific, Griffin Drouth 
Proof^ and iSTancy Hanks, in the order named. 

The residual effect of the fertilizers in 1898 was much greater than 
the original effect in 1897, the increase over the control plats varying 
from 0.77 to 65.9 per cent, while in 1897 the increase over the controls 
varied between 0.77 and 11.8 per cent. The largest yields of seed cot- 
ton were obtained on the plats which had been fertilized with cotton- 
seed meal at the rate of 500 lbs. per acre. The plats fertilized with 
either boneblack or bone meal followed quite closely. Plats fertilized 
with wood ashes gave the best results among those which had received 
potash and lime fertilizers and plats fertilized with barnyard manure 
and acid phosphate the best among those receiving complete fertilizers. 
There was but little difference in the average yields of seed cotton of 5 
varieties whether they were planted in rows 3 by 2, 4 by 3, or 4 by 3 
ft. apart, but a considerable decrease in yield followed when tlie cotton 
was planted in rows 5 ft. apart and 3 ft. distant in the rows. 

Varieties of cotton, J. S. Ii^ewman, D. E. Ookeb, aud H. Ham 
MONO {South Carolina Sia, BuL 42 j pj), S ). — Data for tests of 18 varieties 
of cotton at the station, 4 in the upiier pine belt in Darlington County, 
and 8 on heavy clay soil on Beech Island, are reported. 

Texas Oak, Bates Improved Prolific, and Drake Cluster, in the order 
named, gave the largest yield of lint per acre at the home station. 
Considerable variation in the earliness of the different varieties is 
shown. King Improved had yielded 92 per cent of its entire crop up 
to October 27, while Peterkin Imiiroved had yielded up to the same 
period but 69 per cent. Bates Improved Prolific had the largest pro- 
portion of lint to seed cotton, 37.6 per cent. Ginned samples of the 
diff’erent varieties were classified by experts as “fully middling,’^ “good 
middling,’^ and “fully good middling,’^ with the exce])tion of Kennard 
and Jackson Limbless, which were graded as “barely good middling.” 

Jones Improved gave the best yield of the 4 varieties, tested in the 
upper pine belt region, 468.58 lbs. of lint per acre; and African, King, 
and Truitt, in the order named, the largest yields of seed cotton of the 
8 short staple varieties tested at Beech Island. 

Experiments with nitrate of soda on forage crops, TB. B. Voor- 
HEES {New Jersey Stas. BuL 136^ pp. 28-31). — Experiments were' made 
,in fertilizing , corn, oats, peas, barnyard' millet, cowpeas, and 'Soy .beanS', 
.with: nitrate of soda, on' a fair quality of clay loam inn 'good state .of 
cultivatio'fi, PivO' groups.:of 2, plats each were. used. ■ They had .pre- 
viously received fertilizers 'at the rate of' 200 .lbs. of acid phosphate and 
100 lbs. of muriate of potash per. acre...', 'Due plat of .each ' gro'up was 
left' unfertilized ; the other was fertilized at the rate of 75 lbs, of nitrate 
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of soda at tlie time of seeding and 75 lbs. later. The dates of seeding 
tlie difi'ereut crops, total yields per acre, cost of increased yield, etc., 
are shown in tabular form. The results show a much larger increase 
from fertilizer with cereals than with legumes, the increase varying 
from 10.0 per cent with cowpeas to 52.5 with oats and peas. The nitrate 
had a tendency not only to increase the yield of the different crops, 
but to hasten the period of development. The cost of the increase 
with nitrate of soda amounted to only one-fourth its average value in 
the case of corn, millet, and oats. For the cowpeas and soy beans, 
however, the cost was considerably higher and left a profit only in the 
case of the cowpeas. 

Experiments with different forms of nitrogen on white pota- 
toes, fr. A. Mitchell (Netv Jersey Stas. Bui. 136, pf . 26-28). — An 
experiment was made to determine the relative value for potatoes of 
different forms and varying amonnts of nitrogen fertilizers on light 
sandy soil poor in physical condition. Twenty plats, each acre in 
extent, were used, and from 150 to 350 lbs, of nitrate of soda, 120 'to 
280 lbs. of sulphate of ammonia, and 310 to 800 lbs. of cotton-seed 
meal per acre, applied separately to the diftbrent plats. The quantity 
of fertilizer used per acre on each plat and yields from the different 
plats are tabulated. Owing to the poor physical condition of the soil 
the yields in all eases were low, not exceeding in any instance 95 bu. 
per acre. The nitrate of soda was the most effective form of fertilizer 
used, the increased yield from this material being 84 per cent, while 
that from ammonia was 77 and from cotton-seed meal 38 per cent 
greater than the control plat. 

Experiments with wheat, corn, and potatoes, H. J. Patterson 
ET AL. {Marylaml Stu. Bid. 62, pp. 187-205 ). — The experiments con- 
sisted of variety tests with wheat; culture experiments with corn; and 
variety, culture, and spraying experiments with potatoes. 

Wheat . — The best yields in a test of 30 varieties in 1898 were made 
by Lebanon 35.1 bu., Ourrell Prolific 35.3 bu., and Dietz 34.5 bu. per 
acre. Data for the yields of 80 varieties tested since 1889 are given. 
Fultz has given the largest average yield of any of the varieties tested 
for 7 years, 36.1 bn. per acre. 

Own. — ^Data of tests to determine the relative value of deep and 
shallow cultivation, difttereiit numbers of cultivations, wide and narrow 
rows, and planting in drills and checks are tabulated for each year 
ftom 1883 to 1898, as is also the rainfall for the growing season. The 
average yields for this period are slightly in favor of deep cultivation. 
Corn drilled in rowsSf ft. apart and 22| in. distant in the row has 
given increased yields each year of the test over corn planted in hills 
3f it. distant each way and 2 stalks in a hill. Only inconclusive results 
have been obtained in the other testa 

Poffriofif.— Holton Eose and Carman ¥ 0 . 3 gave the best yields of 52 
varieties tested in 1897, 263.6 and 262!^ bn. per acre, respectively ; while 
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tHe 3 leadiD.g varieties in 1898 were Yigerosa, 134. bii.^ Early Yarigliii, 
132 bii., aEcl Bovee, 131 bu. per acre. 

Potatoes sprayed witli Bordeaux mixture Iiave given increased yields 
over iiiisprayeci potatoes eacli year from 1893 to.. 1898^ and but,,, little 
(liftereiice .lias been observable whether early :.or' late spraying ■ was 
]»racticeiL Deep cultivation and narrow rows have given slightly 
better yields than shallow cultivation and wide rows, 'Ho clecisivsa 
results either way have been obtained in the test of early vs. late and 
ridge vs. flat cultivation. 

Experiments in the seeding of sainfoin and Incern {J{)ur..BeL 
Agr, [London]^ 6 {1899)^ JSfo. 39-44 ). — The results, and in some' 

cases the tabulated details, are given of experiments carried out in sev- 
era! places in Eogiand to determine (1) the relative values of sainfoin 
and lucern, (2) the eftect of sowing these seeds broadcast and with a 
drill, and (3) the relative results obtained by sowing them alone or 
mixed with grass and clover seed.-' The nature of the diiierent soils 
is noted in each instance. In general heavier crops were secured with 
both sainfoin and alfalfa when they were mixed with grasses and clovers 
than when they were sown alone. Hot much difference was noticeable 
in the yields from plats sown broadcast and those that were drilled. 
The data as to the relative yields of the two plants Oii different plats 
are conflicting. 

The sugar beet in Maryland, H. ^Y. Wiley {Maryland Sta, Bui 61^ 
169-186).— A detailed . historical account is given of the sugar ' beet 
in Maryland, with notes on the ■possibility of its successful ■■'Culture in 
some portions of the State. Tabulated analytical data show the, sugar 
content and percentage of purity of the crop grown in the State in 
cooperative tests during the season of 1898. -The average weight of 31 
samples of sugar beets grown in 1898 was 22 oz., average sugar content 
10.4 per cent, and average coefficient of purity 76 per cent. 

In the present state of tbe industry the author believes that Mary- 
land can' not successfully compete in the manufacture of beet sugar 
with the more favorable localities of the United States.’’ 

Utah sugar beets in 1898, L. Foster and J'. Stewart (Utah Sta. 
Bui oBjPjl 93-129 ). — This bulletin summarizes the results of 5 years’ 
experiments vuth sugar beets in Utah, suggests future lines of work 
that may be profitably und^ertaken with' this crop, -discusses the devel-, 
opment' of the sugar-beet industry, process of manufacture, and beet-. 
'sugar factory conditions in Utah'; and gives the ' analyses, and other 
data for 316 samples of sugar beets grown in cooperative' exp'eriin.eBtS' 
throughout the 'State in 1898. 

.The beets, grown in 1898 had an average sugar content of 16.82 per 
■cent and a. purity of ,86.89 peiLcent. The average^ sugar content for 'all 
the beets 'grown in the State during the ,6 years^ experimentation Is 
14.66 per cent, and the, '.average purity ' .Several of the samples 
analyzed in 1898 h';ad,,,.beenvgrown’'oh'.;''0fi^litly'’alM The sugar 

eontent and purity of., all'of these samples wex'e high. 
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The authors consider that experiments in this line have now pro- 
gressed sufficiently to demonstrate the suitability of Utah for sugar- 
beet culture^ and in future the station will confine its investigations to 
special problems in their culture or in the use of sugar-beet factory 
by-products. 

The progress of “moor culture” iu Prussia, H. Heine (FuhUng-8 Landiv. Ztg,^ 
48 {1899), Aba. U, jjp. 530-854; 15, pp, 567-571),— k history of the improvement of 
moor lands in Prussia, with a description of the methods employed. 

The influence of methods of sowing on the growth of the grain (Landw, 
Wchnhl ScMesu'ig-Holsimn, 49 {1899), No. S2,pp, A popular discussion on 

how the growth of cereals is afiected hy the time and methods of seeding. 

How commercial fertilizers should be used on clay, loam, sand, and marsh 
soils, Iv. DE Veieze (Hoe fcimsfmesf gebriiilct moet worden op klei-,leeM~,zand- en veen~ 
gronden. Gromngeii: J. B. Wolters, 1899, 4. enl. ed., pp, TIIJ-{-116). 

The improvement of cultivated plants, J. H. Mansholt (Orgaan Ver. Oudleer. 
Bijlcs. Lmidhotmscjiool, 11 {1899), No.lS4, pp. US-147)— k discussion of the different 
methods employed. 

Field experiments in 1897-98 {Bui. Agr. [J5ri/sse?s], 15 {1899), No. 4, pp, 179- 
Results of cooperative experiments in testing varieties of oats, potatoes, and 
rye in the various provinces of Belgium are given in tabular form. 

Belgian agricultural cooperative societies {Jour. Bd, Agr. ILondoii], 6 {1899), 
No. l,pp, 22-27). 

The Holtdorf culture experiments in 1897-98, Wolckenhaar {Landw. Wchnhl 
ScMkstvig-Holsiein, 49 {1899), No. 86 pp. —Partial data are given for variety 

tests with rye, winter oats, wheat, oats, and potatoes. The best yields of the late 
varieties of potatoes were made by Silesia, 30,050 kg. per hectare j and Professor 
Maercker, 28,450 kg. per hectare, followed by Queen of the South, Professor Sidam, 
Professor Kiihn, and Schwan, all wdth yields exceeding 20,000 kg. per hectare. 

Experimental work in field and garden, A. Low (Trans. Massachusetts Hort. Soc. 
1899, pt. 1, pp. 21-81). — This is a paper read before the Massachusetts Horticultural 
Society, in which the author gives his results obtained in variety and culture experi- 
ments with garden peas, sweet corn, potatoes, and several miscellaneous crops for 
green manuTing. Alaska was the earliest garden pea, Quincy Market the earliest 
variety of sweet corn, and Early Fortune one of the earliest and most satisfactory 
potatoes tested. In a comparison of the relative values of seed potatoes from 
difihrent localities the best yields were usually from seed obtained from the more 
northem districts. Of 10 varieties of potatoes tested, Carman No. 1, Carman No. 3, 
Enormous, and Uncle Sam proved the most hardy against blight. 

Arrowroot, A. J. Boyd {Queensland Agr. Jour,, 4 {1899), No. 5, pp. 835-839, Jig, 1).— 
This gives directions for growing the crop and handling the bulbs, together with a 
description of the machinery used in working up the crop. 

'Culture of winter barley on sandy' soils, W. Beselek {Deut. Landw. Bresse, 26 
' '{1S.99), No. 5.8, p. 668), — A brief report on a culture experiment with winter barley 
on sandy soil. 

The cultivatioa of broom corn, D. Jones {Quemsland Agr. Jour., 4 {1899), No, 6, 
pp. 424-426; 5 '{1899), No, 1, pp. 1-7, Jigs. 5). — A discussion of the., characteristics of 
the more desirable varieties of hroom corn now being grown in, Queensland, with 
directions for .its culture and a' desonption' of '.the machinery employed. 

Sweet and bitter cassava, B.Boum (Florida Agr.,, 28 (1899), No.40,'p. 690 ). — ' 
Notes on the difierent physical ' characteristics of .sweet and, 'bitter cassava, , wuth 
detailed direction for extracting the ,p,oiaonpus;.prmclple$'' of bitter .cassava before 
It is used as food. ,' 

Cassava and velvet beans,' Q. E. Pybu-S (Florida Agr., 26 (1899), No. SB, pp. 596, 
597). — Cultural suggestions based on the results of the authoifs experience in grow- 
ing these plants. 
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Com culture, P. Thiele (‘Der MaisJmu. Slntigart: Eugen ■Ulmer, 1899, 'pp. 152, Jigs, 
61), — Tins work is intended as a guide to the culture, care, and iuiprovemeDt of 
corn and is based on studies made by the author in the corn-gTowing districts of 
Hungary. Besides dealing with the ordinary cultural operations, the uses of corn 
and its iioprovement'by selection are discussed and descriptions given of 30 different 
varieties of corn with illustrations of the ear and kernels in each case. The 
machinery used in cultivating, shelling, and grinding corn, are also described and 
illustrated, as well as cribs for storage, etc. 

Report on experiments in the cultivation and preparation of flax In Demyan 
district, in the Government of Novgorod, in the years .1896-1898, A. P, Marg 
{Selslc.'Khoz, i Lyesoi\, 192 {1899), Feh^pp. 363-388). 

Suggestions on the improvement of flax, culture, Kuhi^ert (Mitt. Bent. Bandw. 
Gesell, 14 (1899), 2ro.l4,pp. m-226). 

The culture of sisal hemp (Agave sisalana), A. Tereacciano (BoL 'M. Orio Bot. 
Palermo, B (1898), No. 3-4, pp, 91-111). 

Russia’s flax and hemp crops of 1898 (U. S. Consular lipis., 1899, No. BB9, p. 
B30 ). — Statistics on area and yield for the years 1896-1898. 

Millets, T. A. Williams ( U. S. Depi. Agr. Yearhooh 1898, pp. B67-B90,flg8, 6, pis. B ). — 
This is a popular article giving descriptions of cultivated varieties of millets, their 
uses, feeding value, and fertilizing value. Cultural methods are suggested and 
injuries resulting from feeding millet discussed. 

The author separates the different varieties into 3 groups, namely^ foxtail, barn- 
yard, and broom corn millets. Under foxtail millets, Common millet (Ckwiochloa 
italica), German millet {C. italica), Golden Wonder millet (G. italica), and Hungarian 
millet (0. italica var. germanica) are given as standard varieties of the group. 
Under barnyard millets, Bhama millet or jungle rice (Paniouin co?onam), Sanwa 
millet (P, frummitmeiiM), and barnyard millet are described. Under 

brooni-eorn millets Manitoba, Californian Beauty, P'ronch, Turkish, Broom corh; 
White French, Chinese White, Japanese White, Red French, and Japanese Red are 
mentioned. 

Stn^y on sugar cane, H. Pellet {3'wcr. Indig., 5$ (1899), Nos. ld,pp, 444-447; 16, 
pp. 479—481). 

yields of beets as affected by light (Beet Sugar Gaz., 1 (1899), No. 8, pp. 18, 19).-- 
This article summarizes the results which have been obtained in growing sugar beets 
in partial darkness and in light Light increases the percentage of sugar in the beet 
and decreases the nonsugar and water constituents. 

Germany’s , beet-sugar industry from 1877 to 1899 , H. W. Diederich (U. S. 
Consular Iipt8.,.lS99, No. BB6, pp. 471-474 ). — A tabular compilation of statistics bear- 
ing on the beet-sugar industry of Germany during the past 20 years. 

The sugar industry in Roumania, A. E. Mislih (Oesterr, Clwm. Ztg., (1899), No. 
\17rpp* Thisds a communication from the experiment station at Bucharest 

on the growing of sugar beets, including the time of seeding, distance of planting, 
'alze of seed, use of i’ertilizers, varieties, and meteorological data; and the technology 
of heet-sugar maTiufactiire. 

Some figures from two Westmoreland sugar estates, P. H. Gbeg (Jour. Jamaica 
"^Agr..Soc,,. 3 (1899), No. 9, pp. 5B1-5S3 ). — -Data on the yields per acre, juice in canes, 
value of pTodnot, etc. ■ 

Tobacco culture, J. M. Priego (El cultivo del ialmco. Madrid: M. Q. Sdrndndez^ 
Sons, 1899, pp. ISS ). — The work treats of the tobacco plant in general and discusses 
soils, climate, cultivation, varieties, and their degeneration, cost of production, and 
the different products obtained. . , , ' 

Improving the quality of tobacco by means of fertilizer applications, A. 
Stutzer {Tropmpflmzw, 3:{lS99^^ 

/Tobacco, ' ;T.:: — 

/ ;,Pppular:arfc|cles^^ the Aidtui^ cf ' assisting the 
tobacco industry in Jamaica. 


,10698— Ko. 5 — ^4 
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Culture of tobacco in Tiiiiis, F. Malet {liev. Cult Coloniales, 4 (m)9), Nos. SO.jiih 
S43~S47: 31, pp. see-^sro; 5 IJS99), Nos. 33, pp. 13-30; 3S, pp. 56-61; 34, pp. 113-117).- 
Extract from tli© Btilleim de la IHrectmi de VAgrimUure of Tunis, dealing largely 
witli tbe meteorology and tobacco soils in the neighborbood of Cape Bon, witli 
notes on tlie cultural practices observed in these regions aud on the export of tobacco. 

The world’s wheat supply, J. B. Lawes and J. H. Gilbekt {London: Spottis- 
umde # Co., 1S9S, pp. f 6").— Criticism of the statements of Sir W. Crooks relative to' 
this subject, The article is a reprint of the authors’ letter to The iMdon Times of 
December 2, 1898, 

Trials of rust-resisting wheats,, A. C. Macdokalb {Agr. Jour. Gape Good Nope, 
15 (139$), No. d,pp. In ' continuation of previous investigations the^ rust- 

resistant qualities of Medeab, Italian, and Rietti wheat were tested. The experi- 
ment with Eietti was a failrire owing to late sowing. In 13 cases Medeah was free 
from rust, slightly attacked in 4, and more or less affected in 9 others. Italian is 
reported free from rust in 17 cases, more or less affected in 23, apd destroyed in 2 
instaBees. This wheat is said to withstand drought well, but the grain is said to be 
too hard. 

Course in practical agriculture ; the food plants of warm countries and of the 
colonies, HBUzf: {Cours d'^agriculiiire pratique; les plmites alimentaires des pays chands 
et des colonies. Paris: Lihrairie de la Matson nistique, 1899, 3. ed., pp. 381, Jigs. 58). — 
This treats of rice, sorghum, dolich bread, fruit, etc. 

HaETICULTIJEE. 

Field experiments with nitrogenous fertilizers, E. B. Vqobhees 
ET ATa.jNew Jersey Stas. Bill 136, pp. 31 ). — Fertilizer experiments were 
made to determine under field conditions the relative nsefulness of 
the 3 distinct forms of nitrogen, viz, nitrate, ammonia, and organic, 
for crops heldnging to that class in which rapid and continuous growth 
are important factors in determining the profits to be obtained in. the 
growth of the crop,’^^ Detailed data for tests with beets, tomatoes, 
muskmelons, potatoes, sweet potatoes, and forage crops are given. The 
experiments with potatoes and forage crops are noted elsewhere in this 
issue (pp. 439, 440). The experiments were carried out both at the 
station and on farms in different parts of th§ State. In all cases the 
plats under experiment were well fertilized with the manurial elements, 
phosphoric acid and potash, previous to the application of the nitrogen. 

Beets. — ^The soil upon which the test with table beets was made was a 
well-drained, sandy loam which had been cropped with table beets for 
nearly 10 years and had received a yearly dressing of 20 tons of barn- 
yard manure and 1 ton of complete commercial fertilizer per acre. This 
same amount of fertilizer was again ■ applied the^ season. ' of . the test. 
The object of the experiment was ‘‘to learn whether it would be profit- 
able to add niti'ogen in its most active form to the crop grown upon a 
soil thus abundantly supplied with plant food.” Five plats each fo 
acre in size were used. One plat was used as a control. The others 
received 40, 50, 60, and 70 lbs., respecMvely, of nitrate of soda. The 
plants were set the last week in March and the fertilizer applied in 
e^ual dressings April 22 and May 10; and 21, Harvesting be^an 
2^ and continued until dune 25. The number of bunches gathetM 
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from tlie yarioiis plats on the diftei-eiit dates of picking, selling price 
per baiicli, and tlie value of the crop are given in tabular form, and the 
data are disciissed. 

The earliiiess of the crop was greatly hastened by the use of the 
nitrate. At the first picking the average yield of biiiiclies from the 
nitrate plats was 63 per cent greater than on tlie check plats. At the 
gathering 4 days, later this yield was 135 per cent greater and at, the 
third., gathering, June 3, 17i- ]3er cent greater than on the check, plat. 
From that time on the yields of the different plats were about equal 
The different amounts of the nitrate increased the extra earliiiess of 
tiie beets from 10.1 per cent in the case of the plat receiving the least 
nitrate to 23.7 per cent in the case of the plat having the greatest 
amount, though not in a regular ratio. The largest prices were 
received for the earliest gathering, and the greatest net gain per acre, 
$27.10, was obtained from the plat fertilized at the rate of 700 lbs. of 
nitrate of soda per acre. 

TomMoes, — The test was made on sandy' loam soil in' a good state 
of cultivation and of fair quality. Four tenth-acre plats were used. 
One plat was used as a cheiA, one leceived nitrate of soda at the rate 
of 150 lbs. per acre, one dried blood at the rate of 200 lbs. per acre, and 
one sulphate of ammonia at the rate of 120 lbs- per acre. Half the fer- 
tilizers were applied at the time of planting and the remainder 3 weeks 
later. Data as to date of picking, yield, selling price at the diJierent 
dates of picking, etc., are tabulated. The largest yield of early toma- 
toes, the greatest number of prime fruits, the largest total yield, 21,695 
lbs., and the largest money returns, $215.52 per acre, were furnished by 
tlie plat fertilized with nitrate of soda. The plat fertilized with sulphate 
of ammonia stood second, with a yield of 19,384 ibs- and a money value 
of the crop of $186.79; and the plat fertilized with dried blood last, 
with a yield of 12,898 lbs. and a money value of the crop of |121,67. 
The check plat gave a total yield of only 5,894 lbs. This had a money 
value of $51.02. , The largest percentage of imperfect fruit o,ii the fertil- 
ized plats was found where dried blood was used. The author believes 
the results show that nitrate of soda, api>lied in reasonable amounts, 
not: to exceed 150 lbs. per 'acre, has a favorable influence on both . 'the 
early maturity and the total yield of the crop rather than 'an unfavor- 
, able one , as 'is sometimes believed. 

y^/'Mmhnelons. — The object of the work, with muskmelons' was,.(t')',fO' 
compare the relative effects upon the yield and quality of crop of nitrate, 
ammonia, and organic forms of nitrogen, and (2) the effect of increas- 
ing amounts of these materials. Ten plats of light sandy loam soil, 
each size, were: used. Plat 1 was used as a check; the 

remaining: plats; were divided into 3 groups of 3 plats each. ■ Plats 1 of 
each group received 15,, 25, , and 35 lbs., respectively, of nitrafe of soda; 
plats 4^? 20, and 2'81bs., re'spectively^'Of sulphate of ammonia; and 
, plats 3, 20, 33, and 47 lbs., respectively, of dried blood. The actual 
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aitrogeii applied in the different forms was tlie sa^me for eaclj groiip.^^ 
Half tlie fertilizers were applied at planting time and tlie remainder 
' about 3 weeks later.' ' 

The largest average yield, 115 per. cent increase over the check plat, 
and the greatest luimber of marketable fruits, were obtained from, the 
plats receiving nitrate of soda, the smallest application giving the largest 
total yield and g,reatest' moii'ey returns. .'The average yields obtained 
from., the plats .receiving dried blood were 91 per cent greater than the 
yield from the check plat and aboiit'4 per cent greater than the average 
yieldfroin plats fertilized with "sulphate of ammonia. . The 'effects of the 
fertilizers on earliness were conflicting in the^ different groups, nitrate 
of .soda standing at the head in the firsfand third , groups, and dried 
blood in the second. 

.S-iveet corn . — The plan of this experiment was similar in character and 
purpose to that with melons,' the number of plats, their arrangement, 
and the amount of fertilizers used on each plat and the method of appli'- 
cation being the same. ' The weight and number of ears of corn grown 
on each plat, weight of stalk,, cost of fertilizers, and total value of .crop 
are given in tabular form. ^"The average increased yield [of ears] from 
the use of nitrate of soda was 21.1 per cent; from sulphate of ammonia, 
2.5.4*, and from dried blood, 34.9 per cent.” And this yield was great- 
est, with but one exception, in group .3, which received the heaviest 
applications of fertilizers. The' yield of stalks was inci*eased by the use 
of nitrO'gen , in every instance except on the plat which received the 
'.smallest applicatiO'ii. of nitrate of soda. The best average yields were 
made oahhe plats receiving sulphate of aminoiiia, and the yield of plats 
ill: group 2, which received medium amounts of fertilizer, was larger 
in' groups 1 or 3. T'he earliness of the crop was somewhat 
retarded by" iinfavoraMe weather. Notwithstanding, this, the applica- 
tion of the fertilizers, was profitable, in ''all cases except with, .the .smaller 
amounts o.f ' nitrate of 'Soda and sulphate of'.ammonia' in group .!. ' The 
author believes that aside from the determination of the' most available 
forms of nitrogen, the experiment demonstrates the: value of an abund- 
ance of all forms, of tertilizer for. this crop,: ■' ;. 

.:8weet poiatms , — ^The relative effects -' of nitrate of s-odU"' "'and, cotton- 
seed meal on the growth of sweet, potatoes on a light sandy soil which 
lacked ‘eonditioiri and was poor in respect to physical character’^ was 
investigated. Two plats, each, one-half acre in extent, which' had-bC'en 
well fertilized with phosphoric 'acid and potash, were used. One plat 
was fertilized with nitrate of soda at the rate of 200 lbs. per acre and 
the other with cotton-seed meal at the rate of 45fi lbs. per acre. The 
results are tabulated. .The yield of firsts was iSJ per cent greater 
and of “ seeonds^^ 22,8 per cent greater on the plat fertilized with nitrate 
of soda than oii" the plat receiving the 'cotton- seed meal. 

CheiBical studies of Oregon fruits— points on prune dipping, 

‘ G. W. Shaw {Oregon 8ta. Buh 5-6^ pp,'S),— It is said. To .he' an 'almost 
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universal custom in tlie State to dip j)ruiies into a boiling solution of 
lye just previous to drying, to basten the operation, of drying, aiKl 
to cleanse tlieni and render the skin less tough. Eesiilts are given of 
experiments in dipping prunes in lye of different strengths, and 
of analyses with reference to alkalinity of 27 samples of concentrated, 
lyes found in Oregon markets. 

“Prunes of normal size vere subjected to treatment in a 1.25 per cent solution of 
lye for 20 secondSj and on removal from the solution were found to be well cheeked ; 
but small prunes were very imperfectly checked, many of them not being affected at 
all. Increasing the time seemed only to cause the prune to crack deexsly or the skin 
to roll up, leaving the desh badly exposed. A trial with a solution of double the 
strength used at lirst, 2.5 per cent alkalinity, only caused the skin to roll up worse 
and the cracks to be made deeper and failed to produce a well-checked fruit.” 

The practical bearing of these experiments, in the opinion of the 
author, is to enforce the idea of preliminary grading of fruit or, still 
better, the necessity of keeping trees in such a healthy condition as 
will permit them to bear only fruit of normal size.^^ 

¥o general rule can be given with regard to the use of lyes because 
of the great variation in strength of the different brands. Potash lyes, 
as a rule, are iireferred to soda lyes because of their more ready solu- 
bility in the case of sprays and their easier removal from dipped fruit. 
Tables show the net weight, price per can, percentage alkalinity as 
soda, actual alkali per can, and the actual alkali purchased for Iff cts. 
for a number of different brands of lye. Great variatipn in the weight 
of cans, percentage alkalinity, etc., was found betwt^eifdifferent brands^ 

Pollination of pomaceons firiiits, M. B.^Waite (17,: ;^^ Agr, 

Yearbook 1898 j ;pp, 167--180, figs, 13 ), — This article consists largely of a 
review of the principal results of the author’s work on pollination of 
the pear' (E. S. E., 6, p. 47). 

Experiments in cross pollination of the apple and quince are reported. 
The apple blossom and its adaptation for cross pollination are described.' 
It was noticed in western New York that ordinarily there were 'not 
enough insects to insure comidete pollination when the main body of 
the orchards come into bloom. To obviate this difficulty it is recom- 
mended that hives of bees be kept in the vicinity. 

' ‘^The methods' followed'iii the work on the apple were the same as in 
the experiments with pears . . . [and], in a general way, the results 
were similar. . . . The division of the varieties into self-fertile and 
self-sterile sorts was not nearly so well marked. Grossing gave decidedly 
better results in all cases than self-pollination.” 

Experiments with Norton Melon, a variety producing fruit of the 
choicest quality, indicated that high quality is not necessarily associ- 
ated with self-sterility. Cross fertilissed apples were larger, more highly 
colored, and better supplied with seed than those self-fertilijzed. Experi- 
ments with the quince showed no such bencffte 'from Insect 

r;':'yiii|i'';#s:ia'the'^case:of':;',thc;'pe^ 
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Soils and fertilizers for pineapples [Queensland Agr. Jour., 4 
{18.99), Fo. 6, pp. 472, 473).— It is stated that a sandy loam soil, rich in 
humus aud having a hardpau clay subsoil, is absolutely unsuitable for 
pineapple culture in Australia, which is contrary to the experience of 
the Florida Station (B. S. R., 7,p. 214). It is stated also that in Aus. 
tralia, where the climate is subject to heavy rainfalls at certain periods 
of the year and at other times to comparatively long periods without 
rain or with only a small rainfall, the effect of the heavy rains on such 
a soil would be to saturate it completely, and as the water would have 
no means of escape it would stagnate and kill the plants. Perfect 
drainage is found to be essential to successful pineapple culture. It is 
further stated that the soil recommended for Florida conditions would 
dry out very rapidly, since after the moisture in the foot or so of soil 
has become exhausted the hardpan would absolutely prevent its being 
replaced by capillary action. The same soil would, however, be adapted 
to pineapples if it were not underlaid by hardpan. 

Fertilizer experiments now in progress in Queensland indicate that 
pineapples are much benefited by applications of a mixture of soluble 
nitrogenous and phospbatic manures, but, contrary to the results 
obtained by the Florida Station, up to the present time i)otash has had 
little if any effect. 

A method for the rapid propagation of the strawberry by layers 
and cuttings, 0. Gazbatj {Jour. 8oe, Nat. Hort. France, 3. ser., 21 
{1899), May, pp. 443-449). — A. method of propagating strawberries iS 
described which, it is claimed, is especially suited to the rapid propa- 
gation of a variety from a lew iffants. In the spring, as soon as the 
first runner shows its terminal bud with its rosette of leaves, it is 
layered, leaving only the terminal leaves exposed. The runner proper 
is thus protected from accidents and the weather. It also does not lose 
by evaporation any of the sap that it receives from the mother plant. 
The bud itself is in intimate contact with a fine, moist, and well com- 
pacted soil, conditions much more favorable to i-apid making of roots 
than are found in ordinary field culture. In about 12 days the bud has 
rooted and thrown out a runner which is a prolongation of the primary 
runner, and after a few days this also is layered as before. This opera- 
tion is repeated for each new bud that appears. These may be .six or 
eight or even more. The mother plant generally throws out eight or 
nine runners, each of which is treated in the same way. As soon as 
the buds of the primary runners have struck roots, they in turn form 
adveutitions buds and throw out secondary runners which are also 
layered. The first few w^fcs the nam^ of plants increases in arith- 
metical progression, hut later, obvfoit^T, in gewetrh^il>iogression. 

When there is no longer room to make i^e ^ust be 

resorted to. When the terminal roftetfe sh^ws tWh well-fbtm(^ Ihaves 
the runner is sectioned close to its mother plant and the onttings ai?e 
planted out. In the author’s experience cutting was not so successful 
as layering} the plants are not so vigorous and do not multiply so 
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rapidly, cutting yielding only about 33 per cent as many plants as 
layering in the' same time. The mother plants are set 2 meters apart 
each way, preferably the preceding fall, in a deeply worked and heavily 
manured propagatiiigbed. The gTowing season may be lengthened by 
starting the plants in a cold frame. Intense culture must be given and 
freq'oent , waterings with a nitrogenous manure water. By massing 
plants that are to be used for propagation, the area to be cultivated 
and, consequently, the cost of cultivating is reduced to a minimum. 
Plants propagated by this method are exceedingly vigorous and yield 
an abundant harvest of very large fruit the following season, whereas 
by the ordinary method of propagation they do not yield until the 
second year. ■ 

Detailed cultural directions especially suited to this method are given 
throughout the article. 

Hybrid coiSee {Gard, Ghron.^ 3, ser., 25 {1899)^ No, 642j jp. 240 )» — 
The report of the Government gardens and parks in Mysore for 1897-98 
states that the existence of hybrid coffee plants on several estates in 
southern India appears now to be an established fact. 

These new forms are reported to combine, more or less, the characteristics of 
Coffeu Uherica and 0. araUca, and. are only found in localities where tbe 2 species 
have been cultivated and prox>agat6(i together. They have not been introduced by 
the planters as new varieties, but were unknown prior to the introduction of the 
West African species 0. liherica. It is therefore reasonably inferred that these inter- 
mediate plants are true hybrids. The most remarkable thing about them is their 
immunity from coffee-leaf disease, a condition which can only be attributed to 
enhanced vitality in the constitution of the hybrid. This is a discovery of mucli 
importance to the planter and will encourage him to pursue the operation of crossing 
on methodical lines with a view to raising improved strains of seed” 

A small coffee plat consisting of 135 bushes, comprising 2 species 
and 1 variety, has been planted. SywStematic hybridizing operations 
will be commenced as soon as these plants dower, which it is expected 
will be next season. ■ 

Irrigatioii of the vine during a late drought, A. Muntz (Gompt 
Bend, "Aead,,Sei. Faris^ 12S {1899) j No, 25 ^ jyp. 1489-1493), — During a 
period of drought late in the season a test was made of the practica- 
bility of pumping water a considerable distance upgrade for irrigating 
a vineyard. The wmter was pumped 1,500 meters and raised 40 meters. 
The application was equivalent to 220 mm. of rain. The increase in 
yield was on the average from 25 to 30 per cent. 

Analysis of the must showed that as a result of watering the water 
content of the fruit was increased and the sugar content decreased, 
but the relative decrease of sugar was much less than the relative 
increase in the size of the fruit — that is, there was a total increased 
production of sugar. The acid content was also considerably increased. 

The cost of the irrigation in this case was about 00 francs i>er hectare, 
while the returns were from 200 to 250 jfrancs per hectare more than 
:’:ir6ih'"§ 'Meek'' plat; not ^ watered.' , 
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The replanting of vineyards with American vines, J» M. Gijil- 

LON {La ree^jnMUuMon dn mgnohle, Cognao: I' ’re. 6r. Beratikl^ lS99j pp. 

A general cliseiissiou of the subject. ■ The three requirements for 

Aiiiericau vines used in replau ting* vineyards are that they be resistant 
to cdilorosis anci the phylloxera, and that the variety, be adai)ted to the 
soil ill which it is'planted. Each of these requirements is discussed in 
detail from a practical standpoint. To insure .resistance to chlorosis 
on soils having a lime content of not more than 15 per cent, use Eiparia; 
20 per , cent, Eiparia-Eupestris ; 25 per cent, Eupestris: 35 per cent, 
Eiparia-Beriandieri, Eupestris-Berlaudieri, or Yinifera- Eupestris ; above 
35 per cent, Beiiaiidieri or Yinifera-Berlandieri. ' 

Hose culture in Oregon, Gr. Ooote {Oregon Sta. BtiL SSypj). ii, 
pis. 7 ). — Popular directions are given for making and xuopagating mid- 
siiiniiier and fall cuttings and Manetti stocks; tor propagating by bud- 
ding; and for planting, j)runing, and disbudding roses. Brief notes 
are also given on the more usual insects and diseases adeeting roses, 
with .suggestions for their control. 

' High standard roses have not been successfully grown at the station, 
owing to the sudden variations in temperature which are liable to occur 
during the winter' months. Some of these varieties, however, , when 
grown on native wild stocks and covered in winter by a coating of snow 
have clone well. Of the varieties thus grown La France, John Hox)per, 
La Ehiue, G-loire de Dijon, Gloire de Lyonnaise, and Queen of Morocco 
are noted as the best. Oloire de Dijon when grown on native brier was 
found to lose its climbing habits and made but little wood growth. 
Marechal Jj^iel rvas short-lived, lasting only three or four years. «Gom- 
mon .Sweet Brier, worked close to the ground, is recommended as . stock 
:for this variety. ■ 

Cau peifumery farming in the United States? E. S. 

Steele {W. -S. .BepL^Agr, Yearboolc lS98j 377-398\ figs. ■/).— The 
statistics, of the trade in alcoholic x>€)rfumery are given: and the methods' 
.of extracting' essential oils; briefly 'described.' Exxieriments indicate 
that the. rose,. rose 'geranium,. .citrus fruits, and lavender can be ,siic- 
"cessfally grown ' for ..perfumery' in .this, country, so far as climate and 
.soil are' cx>iicerned:.. '¥otes, are. given on' thyme, rosemary, orris oririS" 
.root,.. bitter almond, umbelliferous 'aro.matics,,. violet, cassie 'or opopanax, 

, ^'tuberose, jasmine, ''andthefollowing.native perfumery pl,ants: 'SaS'Safras, 

'. ..wintergreen, sweet birch, red' ceda'r, "wild ginger, 'sweet. goldeii-rod, 'large-.: 
.lowered magnolia, .sW'eetbay,(iMhYjr?tolfe 

'' IGelsefmmn^ semperviren^. . '.From 'an economic point of view it is believed 
^ th.at the' difficulty in the way of' producing perfumery materials in this 
'country is lack of. information, and experience and the cost of labor, 
nevertheless it is believed that new industries in this class are feasible 
in particular localities,. ' , . , ' ■ 

Bftma asparagus out of season, ,J.',Foussat (Mev. Mark et Tit, SI {lS&9)y Mo. 9^ 
^4 for forcing asparagus,. ' ' ' ' d I'''',,':'''':',' 
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The cabbage crop (Florida (1S99), Xo. 40, p. 610 ). — The, nitrogen content 

of different varieties of cabbage is noted and directions given for fertilizing caldiage, 
luakiiig the seed bed, sowing the seed, cultivation, and protection from insects, with 
suggestions as to best varieties to i)lant. 

Dwarf tomatoes, W. J. GreExV (Jmer, Garcl., 20 (1899), Xo. 250, p. GS7). — Cultural 
notes. ■ The author advocates" staffing this crop. 

Some tomato trials (Amer. Gard., 20 (1899), Xo. 250, 'pp. 684, 6S5,Jig. i). —Results 
with varieties of tomatoes in the American Gardening trial grounds are noted. The 
stake method of training with the continual removal of all lateral or side branches 
has given the most satisfactory results. The following varieties in the order named 
succeeded best in 1899: Stone, Royal Red, Crimson Cushion, Matchless, Trucker 
Favorite, Perfection, Thorburn Novelty, and a yellow sort, Golden Jubilee. 

Tile softeningof peas on boiling, A. J. S waving (Landlmiw. Tljdschr., 6 (IS99), 
pp. 353-357). — The author reports experiments on the effect of different soils and 
fertilizers oh the composition of peas, with esiiecial reference to their becoming soft 
on boiling. 

Mushrooms, J. Hobson (Amer. Gard., 20 (1899), Xo.2d5,p. 610). — The j)i‘epara- 
tion of the mushroom bed is discussed and precautionary measures to be observed in 
watering and otherwise caring for the croj) noted. 

Vegetable physiology applied to fruit-tree culture, G. Bellair (Bev, Hori., 71 
(1899) ', Xo. 16, pp. 376, 377). — The value of proper lighting, the distance to set different 
vines and orchard fruits apart, and methods of their pruning to secure acceSvS of light 
are popularly discussed. 

New nursery methods, N. E. Hansen (Xai. Xurseryman, 7 (1899), Xo. .9, pp, 89, 
90). — Paper read before the Philadelphia meeting of the American Pomo’logical 
Society. In order to avoid a rej)etition of the widespread destruction of nursery 
stock and young orchards following the* severe freezes of last winter, the author 
advises the adoption of the Russian method of using pure Pyriis haccata as stock. 

A year among the orchards of Nova Scotia, C. H. Hooper (AuthoBfs ed.; 
repr. from Jour. Boy. ffort, Soe. England, 23 (1899), pf. If pp. 20, figs, -iaf).— Paper 
on the present status of the fruit industry in Nova Scotia read before the Royal 
Horticultural Society of England at its meeting January 31, 1899. The grafting 
and pruning of apple trees; fertilizing, management, and spraying of orchards, and 
picking, packing, and shipping the fruit are especialh^ considered, and notes given 
on the culture of cranberries, varieties of different fruits commonly grown in Nova 
Scotia, and on the Nova Scotia School of Horticulture and Fruit Growers^ Association. 

Special method for cleft grafting apiples, pears, plums, and cherries, J. Bord 
(Belg. Sort, et Ayr., 11 (1899), Xo. 16, pp. 246, 247). — The author advocates cleft graft- 
ing these fruits in September and October instead of in the spring, and notes the 
successful results obtained by himself in cleft grafting at this time. 

The sand cherry as a stock, N. E. Hansen (Garden, 56 (1899), Xo. 1450, p. 176). — 
Notes on the characteristics and value of this native western fruit as stock, with an 
account of the work in selection now being carried on with it at the South Dakota 
Station. 

Pruning of trees and other plants, W. Saunders ( U. S. I)ept. Agr. Yearioolc 1898, 
pp. 151-166.) — A popular article discussing the general principles and practices of 
pruning and their specific application to the pruning of hedges, street trees, trees 
for timber, iiowering shrubs, raspberries, blackberries, gooseberries, currants, apples, 
pears, plums, cherries, peaches, nectarines, and grapes. 

Fertilizers for fruit trees (Agr. Gaz. Xew South Wales, M. (1899), Xo. 7, pp. 607- 
609). — Fertilizer formulas for apples and pears, stone fruits, and citrus fruits. 

Pears adopted bythe Congres Pomologique.of France ( (1899), Xo. 

:'1M0, pp. 440-442).— X ' continued article. ' Homplete' ■■.pomologicaF; descriptions, are 
given of, alarge number, of .varieties, of pears, 

' ; The banana in. Cultivation, and ' commerce, A. L. TmAMTiGarieny.SS {1899},' Xo. 
1448, pp. 141, “Translated from Bulletin, de la So<^M4 0AoGMmatation. 
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Camplior culture la Florida {Florida Aijr., 26 {1899), No, So, p, 55,^).—Notes on 
expeiiriiental plantings by private individuals in southern. Florida, which, have thus 
fer yielded enconragxng results. 

Small fruits in 1897, G. G. Butz and J. P. PiLnsBUEY (P^eawsf/Zrajna. Sta. Ppf, 
1S97~9S, j)p. S7-100),—YsLTietv tests and descriptive notes of strawberries, l)lackber“ 
ries, currants, and gooseberries. , In a comparative test of matted row and hill ciii- 
tiire for strawlierries, the hill system produced berries much more uniform in size, 
o.f finer flavor, and more highly colored. With the matted-row system fruit was 
from 1, to 6 days earlier and the plants remained in bearing from 1 to 4 days longer. 

' Utiliziiig smplus fruits, G. B. Brackett ( V. S. Dept.Agr. Yearhoolc 1898, pp. 809- 
816}.— This is a popular article treating in a practical way with the processes of 
drying or evaporation, caunmg, and extracting the juice of fruits. The treatment 
of the fruit by the several ];>roeesses is described. Evapioration is considered the 
most ecoiiomicar process for the pre.servation of fruits. Among the minor points 
touched upon are the evaporation of cores and skins and the production of chops, 
eider, orchard brandy, vinegar, fruit juices, imfermented wine, fruit sirups, and jel- 
lies. It is recommended that' fallen fruit be utilized by turning the hogs i,ntO'.the 
orchard to .forage upon it. 

Artificial fertilization of coffee-tree fiowers for the purpose of obtaining 
hybrids (Flanling Opinion, 4 (1899), Mar. 18; ahs. in I7ev. Agr, Eeunion, o {1899), 
No,7,pp. .Liberian coffee trees are recommended to be planted among 

Moka varieties to facilitate cross fertilization of the flowers by insect visits. The 
resulting hybrids are said to produce' coflee of excellent flavor and a tree more 
resista.iit to diseases. 

Tea from seed to cnp in southern India, T. Brown {Flantmg Opinion, 4 (1899), 
N&s, S8, pp. 681, 632; 84, pp. 670, 671; 85, pp. 687, 688).— The subjects ' of grafting; 
priiiHiig’, topping, picking the crop, removing blossoms, and the like are popularly 
eo,QsideTed. 

■Vanilla (Qiieensland Agr. Jour., 4 (1899), No. 6, pp. 477-483, figs. 4). — ^This article 
deals'with the.coitivatioii, pollination, fertilizing, and harvesting of vanilla j drying 
and pre|>aring the pods for market, 'and the London prices for vanilla in 1898, 

The present condition of grape culture in California, G. Hcsmaxn ( U. S. Dept. 
Agr,. Ye&rlooh 1898, pp. This is a sketch of the rapid, development '..of 

grape growiagin California. It" is believed that the industry is' established on a 
firm ''basis,. .and promi,ses still greater development as the merits' ,of' California' wines 
beeom,e '■ known..' ; , , _ ■ 

Siibirrigation on vines by brush ditches, 'L. I).egbul:lY' (P ro^, Agr. et Fit, 16 
.(1899), Wo. .86, pj). 269-274, figs. S ). — The details of' making brush ditches' and the 
advantage of using,' such ditches in ., connection, w'ith' siibirrigation' by 'means of tiles 
are discussed ' at some 'length. , Brush .ditches when p,'ro'pe'rly made last, about 10 
years. ' An. ■ instance, 'is noted of a vineyard .irrigated, in this manner in which the 
least yield, for 20 years in succession 'had been- at the rate of 173 he'ctolitersper„heG-' 
tare and the greatest 183 hectoliters per hectare.' ■ 

Resistant vines, G. .H'O'SMann, {Fmific Mural Pre&s, 58 (189$), Wo. .U, p.'21S).-— 
The autho'i* recite.,8 , hi'S 'experiences, 'with different .varieties, of resistant grapes, and 
on this basis .makes suggestions as to des.ir able 'varieties for planting for white '.and 
red wines, , , . ' '' 

Green manures in vineyards, .Dorry {Vigm Amer. ei .Vitmilf. Europe, 28 (1899), 
Wo. 9, pp. 2SI-288}.-M:he author .discourages', the use of greenummiires in vineyards,' 
as the lianii th'ey do in taking 'up .soil moisture more than counterbalances their 
fertilizing value. 

'Coloring grapes (Garelen, 55 (1899), Wo. 1489, p.. 419). —mveGtiom for putting color 
and' finish on ripening bunches of -grapes.. -It -.is stated that the essentials to well- 
finished fruit are an abiinilaiit food and mOi'stnr© supply at the roots, avoidance of 
ovei'cropping, and a very liberal, supply of. fresh air '.night 'and day. 
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Motes on the self-fertility of cultivated grapes, S. A. Bkacii (Pmc. Soe, From, 
Agr. Sei., 1S9S, pp. I€r2-1G7 ). — The data of tins article liave also.appeared in Bulletin 
157 of the New York State Station (E. S. R., 11, p. 248). 

Tests of methods of preserving fruits (Garienlfora, 4S (1899)^ No, 17\ p, 464), — 
Fruit was (1) packed in turf <lust in boxes and the boxes stored in a.' cellar ; (2) in 
turf dust in boxes after beingwrapped in tissue pax>er; (3) wrapijed in tissue paper, 
packed in turf dust in boxes, and the boxes buried in the gTouiid 18 in. deep, and 
(4) wrapped in tissue x>aper and laid on racks in a fruit storage cellar. Fruit 
thus preserved was exhibited at the agricultural fair held in Frankfurt, Germany, 
June 8-13, 1899. Wrapping in tissue pai')er and packing in turf dust gave the best 
results, all fruits considered; and this method is thought to be a valuable means of 
prolonging the keeping periods of desirable market fruits, especially apples. 

The walnut, J. B.Neff (Pacific liural Press, 9S(1S99)^ Xo. p. ISA), — Nutes on 
the growdng, pruning, and diseases of walnuts. 

Cultivation of the English walnut [U. S. Sp)ec. Consular Ilpts., 15 (1899), jA. S, 
pp, 153-167). — Notes on the culture, yield, and exx:)orts of English w'alnuts to the 
United States from xliistria-Himgary, France, Germany, and Italy. 

Commercial chestnut culture in the United States, G. H. Powell (Amer. 
Gard., 20 (1899), Nos. 220, pp. 178, 179, fig. t; 223, pp. 238, 239, fig. 1; 225, p. 280; 226, 
pp. 295, 296, figs. 2; 235, p. 444; 242, p. 559, figs. 2). — A general discussion of the his- 
tory and present status of the industry in the United States, types of cultivated 
chestnuts, chestnut culture, and varieties. 

The improvement of plants, A. Hemslev ( Card. Chron., 2. ser., 26 (1899), No, 662, 
pp. 1S6, 187). — The aiithoFs experience in the improvement of mignonette, Obinese 
primulas, cinerarias, pelargoniums, begonias, and carnations is given in more or less 
detail. 

Centaurea ragusina, H. T. Martin (Gard. Chron., 3, ser., 26 {1899), No. 664, p, 22S).—. 
Culture notes. . 

Decorative and cactus dahlias, L. Barron (Amer, Card.,' 20 (1899), No. 247, pp. 
638,, 639, figs, ^). —-Discussion of the oharacteristics of these two classes of flahlias. 

Commercial fertilizers in the culture of geraniums, V. Boutilly (Per. Cult. 
Coloniales, 5 (1899), No. 37, pp. 177-179). — The yields of geranium essence obtained 
on 9 plats differently fertilized are tabulated and discussed. Superpliosphate of 
lime proved the most efficient fertilizer of the dilferent materials employed. 

Perfumes from plants, F. W. Burbridge ( Garden, 56 (1899), No. 1444, jjp. 59-62). — 
A catalogue of the j>laiits. most generally grown for their fragTaiice, and especially of 
those having sweet-scented leaves as well as flow'ers. 

Hybridization, F. A. Waugh (Amer. Card., 20 (1899), No. 234, pp. 431-435, figs. 4), — ' 
This i)aper contains a catalogue of important hybrids among ornamental |>lant8 and 
fruits, the aiithoFs statement of the general laws of hyhridity and of hybridism, and 
practical suggestions to plant breeders. 

Bulb growing ill the State of Washington, A. Simon (Amer. Florist, 14 (1899”), No. 
^^’76, .jp., 1357, 1358; Florists’ Exchange, 11 (1899), No. 24, p. d26‘).— Experiments in 
raising flowering bulbs have been carried ou for 6 to 8 years at Orcas Island, San 
Jiiaii County, Wash., with results indicating that the soil and climatic conditions 
„ o.f this regioiinre adapted to the industry. Western Washington is said to have 
|,)lenty of moisture in the growing season, a period ivhich extends usually Itoiu Octo-' 
her, to the July following, and the ground rarely freezes to the' depths the bulbs, are 
planted. This is follow-ed by a rainless period of 60 to 90 days in mid-season, , The 
bulbs' are found to mature in a remarkably short time. This is,, believed to be due 
to the,. facts that from the time the bulbs are'idanted' or commence their fall growing'' 
until after .the blooming period, there, is no cessation in growth oix'acco'nnt of frost, 
and th.at the bulbs get thoroughly ripened offi ..before, the.' growi.iig , .period '.coinmen'ce's. 
'"■again... ".It is stated , that " larger and better 'developed ;.bloo.ffi8 .'and '50 'jier' cent, more 
"stock is obtained, tha'ii in. Holland. ''' 
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Causes of imperfect or deformed flowers in Bermuda lilies, A. F. Woobs {Gar- 
it'iilnff, 7 ilS99), Xo. 16-G p. 39r).~-The development of brown snii\en spots on tlie 
petals is stated to be due to weak bulbs. >Spiitting of flowers on one side is often 
caused liy the work of the aphis on young buds of plants w^bich have been forced 
rapidly. 

OrcMd roots ( Gimlen^ 56 {1899), No. lU2^pp. 31, ;d^),~-Notes on tlieliabits of growth 
of roots of various orchids. 

A monograpii of Cypripedinm, F. Des Bois {Les Ctjpripedium,; Jenr monograplvk. 
Gmil: E, 3Ieijer, ISOS, pp. dif).— This is said to be a work essentially for, gardeners, 
being rather a voliiininoiis compilation than a systematic study. The names and 
ciescriptioiis are generally given as originally ptiblislied without an attempt to di,8- 
^rimiiiate synonyms. 

Soil vs. climate in tlie culture of roses ( Gard. Citron., 3, ser., 35 {1899), No. 633, 
p. SI). — It is eo,uteii<leii that climate has far more to do with the successful culture 
of the rose than does the soil. This opinion, is supported by argiunents drawn from 
the culture of the i>lant in a number of localities in the British Isles' and on the 
Continent. 

History of the sunflower, Roze ( Jour, Soc. Nat. Horf. France, 3. ser., 31 (1899), 
June, pp. 505 ’- 513 ). — Extensive historical notes 

Early sweet peas, E. T. Bkothekstox (Gard. Chron., 3. ser., 35 (1899), No. 636, ju 
133). — Notes on iiiiriieFons varieties. 

Shading violets, P. H. Doesett ( Amer. Florist., 14 (1899), No. 576, p. 1364). — It is 
recoiiiniencled that violets be shaded from the time they are, set out until; October. 
The light should be strong but well diffused during' the growing season. 

The Kei apple (Aberia caffra), F. M. {Queensland Agr. Jour., 4 (1899), No. 

6,p. 46S, pL /).— Botanical, cnlturai, and 'culinary notes. The plant is recommended 
for hedge making. 

Movi,ng large trees without a wagon, E. Andre (Tier. Eorf., 71 (1899), No. 14, pp. 
33S’-33S, figs, 4), — The method co.nsists i,ii lifting the tree from the ground bj' means 
of clcrricks, moii,i,ttiiig on rolls, and moving as a building is moved.. The method is 
especially adapted for use on hillsides and wet ground. 


lOEESTEY, 

Notes oa some forest problems, G. TmcnoT/{lT, S,,Bept,:Agr, 
Temrbmli 1898^ pp, 181-192, pis. i},— The author briefly, ,inentioTis some 
'of the phases through which, the public estimation of forestry 'has' 
passedjin,tr 0 €!iietory to a short discussion of, what liO' believes to be the 
true' character and proper 'field of forestry in the United' States. , 'At 
firsty forestry was understood to relate, to trees,, but more to the indi- 
vidual tree 'than to forests. The econo'mic management of, forests and 
Gonse'rvative lumbering 'is a, more I’ecent understa'iicling of the subject, 
'and to' this iniist be added the, effect of forests on the water 'supply. ' 

The s'ubject as described by, the author may be divided''iiito tw'o divi- ' 
sions: Forestry in ’wooded reg'lons,’ and 'in -'the treeless regions,' '' In the', 
'Wooded regions, forestry has- .to do' with the prot'ecti,on and „preserva'-' 
tioii of forests, but, 'most of 'all, with.'their use. ',■ .I'li the drier regions 'of , 
the West, the duties' of the^ fore-ster' include the' prote'Ctl0,n"''of,' th'e 
mountain forests, not only for the purpose of 'wood,'bu't''also' on'ac'couiit'''' 
' of'the 'effect of ' forests' on .the water ''Supply, and also tree planting in, 
,lhe plains and treeless 'valleys.' 
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Tile work tluit tlie Govermoent is earryiiig* on in forestry is briefly 
outlined^ and some of the obstacles to conservative liiinberiiig are 
stated. Among these obstacles the principal ones are lack of definite 
ioforroatioii and the effect of heavy taxes on forest lands. The sub- 
jects of forest grazing^ tree planting in the plains, and. forest fires are 
briefly reviewed. 

Influence of spacing on tlie growth of certain trees^ A. Jolyet 
{BnL [Min. Agr, Frame] 18 [1899)^ Ao. i?, pp, ^5v;~£9i).— The author 
reports the effect of planting sprucej pine, and larcli trees at distances 
of 1, li, and 2 meters apart. The trees when planted were 3 and 4 
years old, and the measurements were made in the spriiig of 181)8 after 
having been planted from 12 to 14 years. The average spread ot the 
different ri''ees, their circumference, and height are given. It appears 
from the figures given that a distance of. about 2 meters gives the best 
results, especially with spruce. This distance seems particularly to 
favor increase in diameter. The effect on height is not definitely 
shown. 

The restoration of iiiomitain covering, T. P. Lekens ( Forester ^ 5 
(1899)^ Ao. 7, 151-155). — The author comments upon the trees avail- 
able for the restoration of mountain covering in southern California, ■ 
and describes their characteristics, growth, and habitat. Of the trees 
best suited to this purpose the tiiberculated or knobcone pine {Fimis 
Uibereulata) is considered especially available on account of some of its 
peculiarities of growth. The habit of the tree in holding its cones for 
many years, or, in fact, until the death- of the tree, when the seeds' are' 
liberated, renders it peculiarly adapted to reforesting burned areas, and 
it is in these regions that the tree seems to be most abundant. 

Another tree which is well adapted to this purpose is the Sequoia 
glgantea^ and an instance is cited in which Sequoia seeded simultane- 
ously with pines, firs, and Libocedrus after about 7 years had attained 
a. marked advantage in growth over the others.' Among other trees 
adapted to mountain covering the author ineotioiis the silver firs [AMes 
mneolor and A. magnifica) and the silver pine {Pimis qwnderosa). 

Growing forest-tree seedlings, W. B. Alwood and J. L, Phillips 
{Virgmia Sta. Bui. 88, 45-55 ). — The horticultural departiiient of 

the station has for a number of years been growing forest and orna- 
mental trees for resetting in the camx)us and station grounds. In 1896 
cooperative experiments were undertaken in connection with this De-' 
'partmeiit in which it was desired to study the effect of -climate • on 
'Several species of , forest trees grown from seeds, collected from .different " 
parts of the country. The.sxiecies tested w.ere black ".w.slnut, 'bur- 'oak, 
hackberry, -honey locust, hoxelder,. green - ash,':, and, 'wh ash. The;, 
.more, important data concerning .’the' growth of the different species 
■,duti,ng 'the ,,2 :y6ar's,'in 'whieli th,e 'experi'm'ents','Were,coiMlU'-cted are give,!! 
in 'fcabalar form., 'While no .very 'CO.hsta,iit':',di'ffeM^ to change of 

.locality are' observed,. in,' some -ca'seS,’-the trees .grown' from, southern seed 
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were eoiisiderably longer in maturing in tlie fall and coiiseqiieritly were 
more iiijiireci liy frost. 

It is stated that the growing of forest-tree seedlings may be easily 
aceoioplislieci Seeds of the silver maple or other early-ripening species 
must be gathered and sown at once. The iate-ripenihg species should 
be sowiit’ii aiitiiiBii or stratified and planted in the^ spring. 'All forest- 
'tre -3 seedlings should he grown in mellow loam soil so as to eiicoiirage 
the clevelopiiient of a strong root system, and transplanting should be 
made at the end of the first or -second year into nursery rows. Most 
forest trees should he permanently 'planted when they have attained 
a height of fi'oiii o'to S'ft.' 

Tlie redwood forests of California, H. Gannett {Forester^ 5 {1899)^ 
Fih 7, tiS-loOj Jigs, 2), — The author describes the redwood {Secpwia 
semper rirens)^ its distribution throughout the Pacific coast, and the 
extent of its forests. The tree is said to, be, to a considerable degree, 
exempt from injury by forest fires on account of the small amount of 
resin contained in the wood. Where the redwood forests have been cut 
off bat few seedlings are found, and the author states that probably by 
the progressive drying of the climate the environment is not now favor- 
able to the growth of the redwood, and with the clearing away of the 
present forests the lumber x^alue of this species will disappear. 

Tlie Douglas spruce in iioitliem Oregon, H. S. Graves (Forester^ 
B {1899) j Fo, pp* B2-~B7y -The Douglas spruce is said to' be 

found Iroiii tide land to an elevation of between 5,000 and 6,000 ft. 
above sea level. Scattering trees occur- near the coast but only begin 
to reach their normal development above the recent sea deposits. ' On 
th-e eastern, side of the Cascade Kange the author has not observed the 
tree at a less' elevation than 2,800 ft. In Washington and Oregon, the 
Douglas spruce is probably the most rapid growing of coniferous trees, 
and , the author summarizes a number of measurements made during 
1896 to ascertain the rate of growth and reproduction. ■ , 

Fotes are given on the habit of the' tree, its tolerance toward shade, 
reproduction, and gro'wth. When growing in open' situations Douglas 
spruce develops .a large 'Spreading crown, ^which gives the tree abroad, 
co,iiieal aspect. In dense stands, however, the trees are very -tall, shed 
-their. lower branches early, and form long, clear boles with narrow com- 
pact crowns. .The, .'largest tree measured, by the author was 13 ft. in 
diameter and was estimated to be over 300 ft. in height. While there 
is, no .a,ppa.rent difference botanically between them, Iiimberm,e.n recog- 
nize 2 types o-f spruce-- -a red. and .a yellow. The author states that 
. yellow spruce', is old- and mature and generally found In dense, forests, on 
good soil,"a.iicliii fovorable situations. The, trees have'long, 'cle.ar, Ml 
trunks, narrow crowns, and. a fine-grained, yellowish wood.,' ' The'-' red 
,s.priice has a coiiiparati'vely large crown, -d6eply-,corru.gated 'bark, .and 
coarse-.gr'ai.ne-d, ''... reddish ■ wood. '■ For the: 'most: .part , 'the ',.red', spruce. Is' 
foniici on, the ea.-ster,ii slope of the Cascades' .while the yello-w' variety'. is 
coiifiiieci to the, Pacific slope. ' " 
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From tables iii whicli average measiireiiieiits of a iiiiniber of |)lats are 
■givea it appears that tlie tree reaches its masinniiii rate of growth in 
height between its twentieth and thirtieth years, during which period 
it is shooting up 2,4 ft. per year. The mean annual growth in heiglit, 
for the first 30 years is 1.9 ft.; the rate of growth in diameter is very 
regular; it reaches its iiiaximiim about its thirtietls year and continues 
■at the rate of 0.24 in. per annum until the tree- iwS about 50 years old, 
after which the rate decreases. From the figures given, a fully stocked 
plat should contain between 2,000 and 3,000 twenty-year-old trees ' per 
acre. With the increased growth the number of trees decreases until 
at the age of 83 years one plat contained 150 trees, which is about 0.7 
that of a fully stocked area. The annual increase of growth in such a 
forest is a little more than 2 cords per acre. 

Work of tile Division of Forestry for the farmer, G. P^^X’HOT ( U. S, B&pt Agr. 
Teartook lS9Sj 2>P‘ i297-S08j jAs. 3^ figs. 3). — The Division of Forestry, in its relation 
to the farmer, has two important lines of work, namely, the introduction of suitable 
trees for planting in the treeless portions of the West and the "better handling of 
wood lots on fiirms in the regions where trees now grow. The Division of Forestry 
has undertaken to give practical advice as how hest to secure tli© advantages of 
proper management and a copy of the agreement between the Department and the 
owner of a wood lot is given. The working plan for a wood lot at Oakland, N. J., 
is appended. 

The profession of forestry, O. Pinchot {Forester , 5 {1899)^ .No, 7, jjp. 155-MO^ 
i). — An address delivered before the students of Yale University. 

The need of forestry experiment stations, W. E. Lazenby {Proc, Cohmihus 
•flort jjp. id--i7).-~-A popular address on. forestry. 

Forestry experiment stations, Loren (AUg. Forst u. Jagd. Zig., 63 {lS99)i No. dp' 
pp. 113-131).-— An address outlining the organization of forestry stations in Germany 
and briefly summarizing their investigations. 

Forestry in the United States (Mitt. Dent, Landw. Gesell., 14 (1899), No. 11, 
Ikilage, pp. 50-56 ). — A resume is given by the German Embassy of the forests and 
forestry conditions of the United States. 

Forest administration in Bengal, E. G. Chester (1S97-98, pp. 90 ). — A reportls 
given on the extension and constitution of the State forests, their management, 
gross yield and ontpiit of forest produce, flnaneial results, forest administration, 
etc. Under the subject of management of State forests, working plans are dis- 
cussed, and the general subject of forest iirotection, improvement, and exploitation 
is considered in detail. 

Forestry in New South Wales, W. S. Campbell (Pp>t. Australasian Assoc, .Adv, 
Sci.,' 7’ (1898) j 958-961). —The author, reviews the forestry conditions of New 
South Wales, calling attention to some of the valuable timber and also the necessity 
of its proper conservation. 

On the forests of Dean, F. Baibey (Trans. Boy. Scottish Arhor. Soc.,lS (lS98),.pt 
3, 2 .)p. 393-300 ). — Extracts are given from a report'by H. C. Hill on the .above forests, 
in which the working plan for high meadow woods is outlined and suggestions gi ven 
for the management of the forest as a whole. 

Establishment' of State model forests for Scotland, ,F. Bailey, E. U.. Munbo'.. 
.Ferudson, and R. Gallo^vay ( Trans. Boy. Scottish Arbor. :Soc.y 15 (1898), pL 3, pp. 
301 - 333 ). — A letter addresse.d to the. president,'' 'of the Board of Agricnltiire, setti.ng 
■forth the views of the society on. this subject.. ' 

''Working plan for 'the' 'forests 'of:the.--Haith, -Estate, If.,, Bailey and G. 'll. Mac- 
DonaL'D, (Tmwa.- 'Roi/.' Scottish Arhor. Soc., 15 (1898), pit. ■" S, pp. 238-378; Summary in 
Trans: Hiahland aml Agr. Soc. Scotland, 5. 'ser., 11 (1899), pp. 115-131).— w’orking 
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plans for tlie maiiagemeist of the forest in the interest of the charcoal production. 
This is said to be the tot plan put into operation in' Scotland. 

The .relation of forest preservation to the public welfare, J. B. Collins (For- 
ester^ 5 (1S99), No. 6^ pp. An address before Montana State University. 

What shall we do for the forest? (Forester, 5 (1899), No. 6, pp. 1^9-13 $). — A sym- 
posium of 4 papers on this subject, as follows: An object lesson of forest destruction, 
E. L. Bertlioiid; The need of forest legislation in Colorado, H. Michelseii ; The advisa- 
bility of forest culture, and The increasing interest in forest preservation. 

The lumberman’s view of the forest (Forester, 5 (1899), No. 6,pp. 1S8-135 ). — Two 
paper 3 ““(l)' Forest destruction, H. B. Ayres, and (2) , Conservation, E. M. Criffitli. 

TreeS' in cities and some of the causes of their destruction, P. Nypels (Ann. 
Boc. Beige Micros., $3, (1898), pp. 75-143, pi. 1). 

O'ii the induence of cutting and different degrees of light upon the stand of 
forest trees, Sciiwappach (Ztsehr. Forst a. Jeigclw., 31 (1899), No. 5, pp. 359-S93). 

The decay of trees, A. C. Forbes {Gard. Chron., 3. ser., 36 (1899), No. 6r56,p. 68 ). — 
Notes are given on some of the causes of decay in forest trees. That decay is often 
not an immediate cause of the death of the- tree is shown by citing examples of 
oaks and yews hiiowii to he more than 1,000 years old, although nothing remains of 
the tree tniuh luit a shell. It is stated as a fact that almost all examples of very 
old trees are either pollards or pollard-iike in their stem and growth. The commer- 
cial value of clean holed sound trees, greater liability to destruction' by winds, 
and tendency to w^eakening of root system are given as causes of the destruction of 
many trees. 

The basket willow, E. Heesey (Bui. Bmaey Inst, 3 (1899), pt, 8, i>P» 439-436 ). — 
Gives an account of experiments on the .cultivation of Salix purpurea and S.viminalis 
for basket osiers, etc. Directions are given for the preparation of the soil, planting, 
cultivation for various purposes, and methods of handling the crop. It is also 'stated 
that many of the roots 'possessed no root hairs, but seemed to he enveloped 'in myce- 
lio'iii. F.rom this it is thought the plant lives, partly at least, through the symbiotic 
action of 'th'e inycorrhiza. 

"Borne timber trees of Queensland, J. W. Fawcett (Queensland Agr. Jour., 4 
(1899), No. 5, pp. 383-387, pU. 3).— Notes are given describing a number of speoies of' 
Cas'iiarina and giving their d'istrihution and uses. V 

.A short key to the hitherto known species of Eucalyptus, J. G. Luehmann 
(lipt. Amtmimian Assoc. Adv. Set, 7 (1898), pp. o3$-o36).-—k key is given forthemore 
ready deterra on of the 140 species of this important timber tree of Australia. , 
A review of the characters valuable for. the classification of the Eucalyptus, 
B. Tate (Mpi. Amiraimmn . Assoe. Adr. Set., 7 (1898), pp. 544-553 ), — The author 
reviews the various systems of classification.: that havC' been adopted and gives an 
arrangement of the species, based on- the shape aud str'ucture of the .fruits. 

.The 'mesquite, , tree and. its pods, T. Steel {Rpi. Amtralmimi Assoc. Adv. Sci,, 7 
, (lS9S),'pp. 546V A brief note is given calling' attention to the mesquite (Proso- 

'pis "diilcis] and its pods and analyses are -given 'of samples,, comparisons' be'iiig made 
with'poAs fmmtlm, hone jJoGust, Gleditsckia inacmitfi os. 

: 'Recent investigations in .Prussia in regard to the quality of timber, W. SOM- 
ERYILLE-C Trmm.Fog.Seoitkh Arhor.Boe.,15 (1898), pt 3, pp. 379-391).— This i-s a. trans- 
'.'.latio'o. . -of a P'Or.t'.lo'n of A. Schwappach’s work upon this subject and treats of the 
.. lEv.est.igat,li>.ns made' of ' the specific 'gravity aud resistance to crushing ' of timb'Crs 
'grown 'in Prussia.. . In all, 'timber from 263 trees was studied,. the vari6ties.^being 
Scotch fir, 'Norway ■spruce, -silver fir,' white pine, and beech.' 

natural refore.statiO''n in .the, .Southwest, J. 'W. T'.o.!:t'm,et (Forester, S' (1899),: No. . 
7,pp. 145-147, fig. ' 1).— The author 'calls attent'ion,'- to some of the' problems .to .be o,oii-'' 
sideredin the s'outh'W'esteni po'rtions of t-he United "States,, particularly. 'Ca'lifornla', 
and Arizona, where the denuded l«ands lUay .be'gradiially' coverodwi^h' tree 'growth. 
Several iiistanees,' are cited in 'Which through. natural agencies. th,iS ',ha'S'.' been' 'seohr^^^^^ 
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and tlie sticcessfiil reforestation in this region will depend largely upon the x^reven-' 
tion of forest fires and close cropping hy stocky particularly sheej). 

Ponrtli annual report of the chief fire warden of Minnesota, G. C. Andrews 
(189S, pp. 14S,ph. :U ). — A statement is given on the practical working of the Minne- 
sota fire-warden law. During the year covered hy the report there were 51 forest 
fires and 67 prairie fires reported. Of the former, 78 x^er cent were extingiiislied by 
the State officers. , The present condition of the forests in a number of comities of the 
State is pointed out, and their ultimate value, if properly managed, is shown. 

The rex>ort contains summaries showing the condition of a number of private for- 
ests in this country and the forestry conditions in a dozen or more Eiiroi)eaii States. 

Pore.str 3 r legislation of Switzerland {Bid, Soc, Cent. Forst. Belg.j 6 (1899), AM. 7, 
p}}. 4S8-441). — A brief summary of the Swiss laws relating to forestry. 

The Massachusetts Forestry Association, A. Chamberlain (Forester^ 5 (1899)^ 
AM. 10, pp. 319-221 ). — Notes the organization and aims of this association. 


SEEDS-^WEEBS. 

Effect of alkali on seed germination, J. Stewakt ( Utah 8ta, Epi. 
1898, pp. XXVI-XXXV^ dgms. 8 ). — As a part of tlie preliminary work 
on tlie study of alkali problemSj the author conducted a series of experi- 
ments with wheat, oats, rye, barley, alfalfa, peas, and red and wliite 
clover, to test the effect of different amounts and different kinds of al- 
kalis upon their germination. Shallow tin plates containing 400 gm. of 
sand were prepared, to which were added varying quantities of carbon- 
ate of soda solution refii resen ting a percentage of alkali ranging from 
0.05 to 4 per cent. In another lot sodium sulphate and in a third sodium 
cUlorid were substituted for sodium carbonate. In general it was noted 
that the sodium sulphate is less injurious than either of the other alkalis, 
but in nearly every case 1. per cent of the white alkali was fatal to germi- 
nation. With the white and red clovers white alkali proved as injiiri- 
oiis as the black. Although sodium carbonate is conceded to be the- 
most injurious of the three comimiinds tested, the chlorid, in its injurious 
effects, stands very close to it. In every case but one 0.5 per cent of 
either carbonate or clilorid proved fatal to germination. 

In reference to their ability to withstand alkalis, the cereals gener- 
ally surpassed the legumes, although peas are nearly as hardy as the 
cereals, and in black alkali proved stronger than either wheat or oats. 
In their germinative fxower the cereals stand in the following order: 
Oats, wheat, 'tye, and barley, oats being the weakest. This relation; 
holds good for all three kinds of alkali tested. The relative power 
of the legumes' to x^esist effects- of different alkalis varies slightly. 
Ill the black alkali the relation was: Alfalfa, white eloveivred clover, 
and peas, the alfalfa being the weakest. With the sodium , sulphate and 
sodium chloric! the relation is the same, except .that the alfalfa and' white, 
clover change places, ' It was further found that alfalfa.'ls.' able to with-; 
stand .the effects of large; amoiints- of 'Sodiffm,''sulphate'.better ' than' red 
. 'clover,; although with'small amounts of ; sulphate the,,red ' .clover'' appeared 
the, stronger. ' It is .stated as. woi^thy' .of mention that -even in soils free 
1.01198— lNro.'''5—»5 - , 
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from alkali tlie almlfa and white and red clovers exhibited a miicli 
smaller power of germination than either of the other kinds of seeds. 
The aiitlior states that the results of this preliminary expeTiment would 
simiily indicate that cereals would prove a much surer crop on alkali 

soils than legumes. 

The effect of ferments on the germination of old seed, A. 
TH 03 ISON {G-artenffora^ 45 {1896)^ p. 344 ; ahs.in CenthL Agr. Ghem,, 28 
(1899)^ ,Ao. 5, p, 352 ). — A report is given of experiments on' the germi- 
iiatioii of a number of cereals taken from the economie collection of 
the University of Borpat, these seeds being from 20 to 25 years old. 
They were 'divided into lots of 100 each and soaked for 24 hours in dia- 
stase or pepsin solutionSj after which they w^ere well washed wdth dis- 
tilled water and germinated. The pepsin and one of the diastases 
were cominercial preparationSj and the second diastase was extracted 
from freshly germinated barley. 

The experiments showed that barley which gave a germination of 4.5 
per cent germinated 35 per cent when treated with a 5 per cent dia- 
stase solution and 48 per cent with a 10 per cent diastase solution. 
A 5 per cent pepsin solution ■ raised the percentage of germination 
from 4.5 to 10 per cent. Oats which had a germination of 10 per cent 
germinated 47 per cent when treated with a 5 per cent diastase solution 
and '54 per cent with a 10 per cent disastase, while a 5 per cent pepsin 
solution increased the germination to 39' per cent. A small-grained 
maize, which possessed a germinative energyof 3 per cent, germinated 
49'xmr cent when treated with a 5 per cent diastase solution and 38 
per cent with a 5 per cent pepsin solution. Eye and wheat which 
showed 11 O' germination when soaked in water gave no indication of 
germinating after timtment with the ferments. Peas which ' germi- 
nated 5 per cent' germinated 22 per cent when treated with a 6 per cent 
diastase solution. White clover when untreated germinated 17, per cent, 
and '50 per cent when soaked with a diastase. Yellow clover with a 
germination of ,'7' per cent gave 13 per cent when treated with diastase. 
Report of the seed-control station in Lund (Sweden) for the 
year 1898,' B, Jonssor {MalwiOy 1899. p. 19 ), — The report presents the 
usual account of the work done in analyzing seed samples, of which 
1,621 were, examined' during' the year. An investigation of the 
Iniaeii'Ce: of 4he germination bed. on the germination of seeds is also 
reported. The Jacobsen germination apparatus (E. S. E., 10, 'p.'12) 
xras used. ■ The highest results were obtained for all .seeds tested wlieii 
'■the disks of felt were ''Sterilized, put on warm, and changed daily, the 
; paper' being, left', unchanged. Wh.en the felt disks were' ■ etianged as 
before, and "the filter paper changed every fifth day, somewhat .lower 
results were 'Obtained, viz, for Daei^jUs glmmrata 89,6 per cent against 
" 97.2 'per, cent, for Festum ruhra 74 p.er cent against 85.2 per cent, for’ 
timothy 72.2 per cent against 80.8' per cent,', etc. '''When''', neither '.'felt,,' 
disks nor filter paper were changed, the germination of the, 'S'.'ee'ds men- 
tioned was 88, 40, and 74 per cent, respectively .-—F. w. 
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Tile eradication of cliarlock (Jour^ Bch Agr, [London]^ 6 (1899)^ 
¥o. 17-21 ). — A report is giTen of a mimber of experimeEts con- 

cliieted in various parts of England fox the eradication of charlock 
{Sinapis In several of the experiments the effect of 1 to 6 

per cent sdlatioas of copper sulphate in qualities varying from 10 to 
100 gal. per acre was tested on fields of barley and oats. It seems from 
these experiments that copper sulphate mil destroy the charlock with- 
out injury to the cereal crops or seeds sown with them, such as vetches' 
and mangels. The strength of solution, it is said, should not exceed 2 
per cent, and from 25 to 50 gal. per acre should be applied. Siimiiar 
experiments were conducted in which sulphate of iron was applied in 
strengths of 13 to 20 per cent to an oat field. The charlock was 
destroyed by this treatment, although it is thought that the strengths 
of solutions were too strong to be used on a large scale. Whichever 
method of treatment is adopted, 1 or 2 applications should be made 
while the cereal crop is quite small. The solutions may be sprayed by 
hand, but experience has shown that horsepower sprays are more 
economical. The application should be made during fine weather, when 
there is no immediate prospect of rain, and a second application, 
following the first by a short interval, will frequently be found 
advantageous. 

Experiments in which the charlock was in full flower among oats 18 
in. high were unsuccessful. At this time 4 per cent solutions of copper 
sulphate at a rate of oO gal. per acre did not kill all the flowers, the 
weeds being i)rotected to a considerable extent by the oat plants. 

Experiments on charlock spraying in 1899, J. Hounsby (Af;r. 
Gm. [.Loniony 50 (1899)^ Wo. 1344^ p. Barm mid Mome^ 18 {1899)^ 
Wo. 918j 3f35 ). — An account is- given of a series of experiments con- 
ducted upon two fields of barley for the eradication of charlock {Simians 
arvemis)^ in which solutions of copper sulphate and iron sulphate were 
tested, diflerent quantities and strengths of solutions being compared. 
The iron sulphate was used in strengths of 7^ and 10 per cent at the 
rate of from 32 to 40 gal. per acre without effect. The solutions, of 
copper sulphate used were 2, 3, 4, and 5 per cent, the quantity employed 
varying from 16 to 40 gal. per acre. The first series of experiments 
were madi* when the plants were just beginning to show the flower buds. 
Many of the plants at this time were quite small, possessing only five 
or -six leaves. Another series of experiments was conducted later, in 
which 2 and 4 per cent solutions of .copper, 'Sulphate at the rate of 72, 
and 85 gal. per acre were sprayed over the fields when' the charlock- was, 
coming into flower, and a still further lot was sprayed with .'72 gal. of a 
4 -per cent, solution to test whether the weed, would be-ldllecl' when 
forming its seed, and also to ascertain . the effect oO' white clover ' Which, 
had been sown with The barley. 

'■;,:In"all these ,experim.-ents the -copper' sulphate' treatment -was very 
efficient, fully, '85 per cent of all plants of charlock, being destroyed witln 
out''an,y permaneiit injury' to the’ barley or clover. Ab a result of tbC'Se. 
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experiiiients tlie aiitlior recommends' spraying charlock at the rate of 
40 gal. per acre with a 2 per cent solution when the plants are small^ 
or, if the eliarloek is in full flower, at the rate of 60 gai per acre with a 
4 per cent solution. The quantity to be used was also found to vary 
witli the atmospheric conditions at the time_ of spraying, 

Grass seed and its imptirities, G. H. Hicks ( U. S, Dept. Agr. Yearbook lS98f pp. 
d7S~493fpls, S.jigs. 3). — The author points out some ,of the difficulties met with in 
securing good grass seed and suggests various ways in which the quality might be 
improved. Illustrated descriptions are given of a number of the more common grass 
seeds and the, impurities usually accompanying them. Among those described are 
Kentucky blue grass, rough-stalked meadow grass, wood meadow grass, timothy, 
orchard grass, fescues, English rye grass, awnless brome grass, meadow foxtail, red- 
top, and bent grasses. 

Seed testing and selection, J. Atkinsox (Breeders' Gaz., So {1S99), No. IS, p. 
4S3),— Brief directions for seed testing and selection. 

Report of seed testing during 1898, Beixling (Wchnhl. Landw, Ver. Drossherz^ 
Baien, 1S99, No. 10, pp. DiB-1'35). 

Effect of inductive electricity on the germination of seed, F. E. Ahlfven'Gren 
( Of vers. K. Smmlm' Vetensk. Akad. Forkandl., 1898, No. 8, pp. 22, jig. 1; ahs. in Bot. 
Cenfhl.r 79 (1399), No. pp. 53, 54). — Experiments with a large number of seeds of 
econoniic plants showed that electricity exerted a beneficial influence ou the germi“ 
nation of many varietieSa Old seed and those requiring a long time for germination 
were either not infueneed at all or very slightly. In accordance with the conclusions 
of ivimiey (E. S, R., 9, p. 54), maximum, minimum, and optimum strengths of current 
were observed, 

Weeds in cities and towns, L. H. Dewey ( U. S. Degyi. Agr. Yearbook 1898, pp. 
19B-^£09, figs, d).-— The eh aract eristics of city weeds are pointed out, and 'among those 
most widely dispersed are the cocldebnr, tall ragweed, rough pigweed, burdock, and 
fine-leaved sneezeweed (Selenium teuuifoUieni). Some of the efiects of weeds are 
mentioned and suggestions given .'for their eradication. 

Eradicating the Canada thistle, T. Shaw (Breeders* Gaz., 35 (1899), No, 26, pp. 776, 
777).— Salting and repeated cutting recommended for its eradication. ■ 

The life history of Cuscuta, G. Wilsdorf (FUhlvHf s Landw. Ztg., 48 (1899), Nos. 
14,/pp, 54i'-550.; 15, pp. 561-567). — Investigations are reported on the germination, 
experiments; with seedlings, methods -of attacking host plants, haustoria, vegetative 
growtbj and reproduction of a number of the more common economic species of 
Ciisenta. 

Dodder affecting alfalfa, E. Schbibaux (Frog. Agr. et fit. (Fd. L’Est), 20 (1899), 

■ No. '84. pp. £29-236; Bei\ Gen. Agron. [iouram],<S (1899), No. S-9, pp. 373-377).— ^Yhe 
■author describes ffmouta gronorn aud states that it is frequently present in American 
clover and alfalfa seed, 

, Spraying for mustard, F. T* Shutt (Canad. Sort., 22 (1899), No. 9,pp. S45-347 ). — ^ 
Notes the effect of comparatively strong solutions of fungicides on this weed. 

DISEASES OF PLAITS. 

Work in vegetable physiology and pathology, A. F. Woods ( V. 
S, IMpt. Agr. Yearboolc 1898, pj)- 201-366). — brief review is given of 
the investigations carried on by the Division of Vegetable Physiology 
anil Pathology. Among some of the more important results which have 
been ascertained, mention is made of the three-years’ test for rust resist- 
ance of some 900 varieties of wheat. The varieties found to be most 
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rCwSistant to orange leaf rust are tbe winter wlieats Turkey, Meiiiioiiite, 
Pringle iSTo. 5, Eietiy and Odessa, and the spring wheats Haynes Eliie 
Stem and Saskatchewan Fife. The DiuTim and Poniard wlieats are 
said to be very resistant to rnst, but, on accoimt of tlieir liigli gluten 
content, are so far” mainly used for macaroni. In this investigation it 
has been found that the leaf rusts which have been chiefly hitherto 
studied are not nearly so destructive to the crops as the black stem 
rusts of wheat and oats. It has been further demonstrated that the 
uredo or summer stage of Fuccmia ruMgo-vera tritiei lives over the 
wdnter, and the same has been proved true of the corresponding form on 
rye. The black stem rust of wheat is said to occur on squirrel- tail grass 
{Hordtmni jubatum)^ but, so far as known, does not winter in its uredo 
form in this country. Orchard grass and tall-oat grass are now known 
to be hosts for the black stem rust of oats, and, as a consequence, the 
oat crop may be infected from these grasses. A full presentation of 
this and other investigations is promised shortly. 

Ill addition to the work on rusts mention is -made of a niiiiiber of other 
important diseases, among them investigations on a destructive disease 
of bulbs on the Pacific Ooastj sooty mold of the orange and lemon, 
which follows attacks of the mealy wing or white fly and may be com- 
bated by parasitic fungi; leaf-spot disease of violets; and studies in 
plant breeding. 

Rice blast and a new smut on the rice plant, A. P. Anderson 
(South Garolma Sta, Bui. 41^ pp. 14^ figs. 4 ). — Numerous inquiries 
received from various sources led the author to investigate the cause of 
blast or blight of rice. ' Most of the information given in the bulletin is 
from eorrespoiidenee with a number of the leading rice growers of the 
State. The disease characterized as blast or blight seems to be mani- 
fest in two forms. ■ According to one correspondent the rice-stalk borer 
is probably the cause of one form of the disease, while the other is 
apparently of unknown cause. Both diseases attack the upland as 
well as lowland rice, frequently damaging the crop to a very consider- 
able extent. Another correspondent divides the disease into what he 
designates as '‘direct'’ and “indirect blast. The first is characterized 
by the heads appearing dead when emerging from the vSheath, The 
second form is less easily distinguished, and will probably not be recog- 
nized until the rice, instead of being of a bright golden color, is seen to 
be assuming a dark tan appearance. This latter form seems to be 
due to imperfect aeration of the roots, and was in one case corrected by 
withdrawing the water from the crop and thoroughly draining the land. 
The direct blast, from the symptoms given, the author believes to be^ 
due to a fungus, wbicli will require farther study. 

Samples of rice flower, much dai'ker than:normal,w?ere submitted to' 
the author, for an opinion as to the 'cause,, and upon 'examination it , was' 
found that the flour contained large, numbers, of black spores. ■" A study 
of these snores -Droved them to be ' a ■ species of smut 
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clescpil)ecl first as occurring on sx>ec[es of grass near WasMng ton, D» CJ. 
Comparisons are made between this fungus and T. Iwrrkla from Japaii^ 
from wiiicli the author is led to believe that the two are apparently 
identieaL The different characters of the fungus spores are given^ and, 
the author expresses the belief that the infection takes place through 
the young' seedlings being affected as soon as the seed gerniinates. 
There appears to be no record showing that rice has ever been treated 
with fimgiciclesj but the author suggests that possibly the treatment 
given for' the x:)reventioii of wheat and oat smuts would be beneficial in 
; prevent'ing this disease. 

A preliminary report upon treatment for rice smut, E. Walxer 
{Smfh Carolina St€i. BuL 15-31^ fig, 1 ), — A report is given upon 

a number of experiments made to test the effect on rice seed of various 
treatments which were expected to prove beneficial in preventing 
attacks of the rice smut. Ail attempts made to germinate the spores 
have thus 'far failed, and the effect of the treatment upon them is infer- 
ential from that which results in treating oats and wheat. 

I'll ©'xperiments madej two series of vessels containing the seeds for 
germination were arranged, and the seeds were soaked in one-half per 
cent solution of copper sulphate, 1 per cent solution of potassium sul- 
pbici, i per cent solution of bromin water, J per cent solution, of formal- 
dehyde, scalded 3 seconds in boiling water, and then soaked 24 hours in 
cokl water. Two additional lots were also soaked 24 hours in, cold 
water and soa,ked 24 hours in a 1 iier cent solution of pyoktanin. The 
effect of these various treatments on the germination and subsequent 
growth is stated, from which it aj)pears. that the treatment did not' in. 
any , way interfere with the germination, and in the case of the bromiii 
water it was thought to slightly accelerate it. A number of the treat- 
ments caused ,rather a feeble and weak growth after germination. This 
was particularly true, of soaking in a solution of pyoktanin a'ud copper 
..s.iilpliat.e. As a preliminary to this experiment, the 'author ■ separated 
the heavy seed from the light, and diseased ones by throwing them in 
water, a'ncl he recommends this as one of the treatments to be adopted 
tor the prevention of the smut. Until definite information ,is known 
concerning the effect of these fungicides upon the spores, no . positive 
.recommen'dations can be made. 

Bacteriosis' of potatoes occurring 'near St Petersburg ■iii,.lS98^ 
K.. S. lw,ANOEE iZ'Uelm Bftmzenkramk^C^ {1899% JSfo, .5, pp, 

The author notes having' observed.in July, 1898,, that the' s'tems .and 
leaves' of many potato ' plants were affected, the , stems .showing' brown 
streaks, and patches "and the leaves becoming wilted and brown,. The 
'ci'lsease, first manifested itself upon the leaf blades and later the steins 
were affected.,.. By August 15 it had spread quite widely and the crop 
ill'' .the,' affected '6,6148' was greatly diminished, the tubers being small 
and few*. ' 

A:stn,dy of the disease* led the author to the concliision that it was 
due to bacteria and he isolated small, shorty oval-cylindrical, active 
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bacteria, 1.5/i by 0,5/^ in size. jS^umeroiis other organisuns were foiiiic! 
but they were mostly if not all belieyed to be saprophytic. Among 
them are eniiiiierated Fusaritm. solcrni^ Ehizoetonm solam^ VertmUinm- 
aFjo-afrum^ several baciteria, and yeasts. 

Attention is called to , the great similarity existing between this 
disease and its cause and that described b}" Smith in Eulletiii 12 of the 
Division of Yegetable Physiology and Pathology of this Department 
(B. S. E., S, p. 895) as due to Bacillus solanaeearum. The investigations 
have not been carried far enough to establish their identity. 

The presence of the cucurbit wilt due to Bacillus trae]i€q)]iilus (E. S. 
E.j 7, p. 311) and Gercospora resedw on Reseda odorata are afflrmecL 
Both proved very injurious to their host plants. 

The parasitism of yeasts in relation to sorghnni blight, Eadais 
(Gompt Bmd, Acad. ScL Paris, 1.28 {1899), No, 7, pp. 445-448 ), — After 
briefly quoting the i)osition of several investigators relative to the 
cause of sorghum blight, the author states that* stems of sorghum 
affected with blight were received from Algeria, from which a small 
ovoid h lidding yeast was separated and cultivated in a pure state. 
The yeast, which is a true saecbaromycete,^ was cultivated on various 
media and its characteristics are given. Sorghum plants which were 
grown in the greenhouse and inoculated with cultures of this yeast' 
presented the characteristic appearance shown by sorghum blight. 
The investigations show that the yeasts are able to develop in the' 
living cells of sorghum and produce the red color characteristic of 
sorghum blight in the tissues of the plant. 

The author believes that the results of his experiments confirm the 
hypothesis of Palmeri and Comes that the sorghum blight is doe to the 
parasitic action of some saccharomycete. At the same time it is said 
that these investigations do. not necessarily disprove those of Biirrill, 
Kellermaim, and Swingle who have claimed that the disease was due 
to bacteria, but merely show that yeasts may also be considered as a 
cause of sorghum blight. The red coloration exhibited in the disease 
is claimed to be due to the chromogenetic function of diseased cells. 

Concerning tlie prevailing Monilia epidemic of fruit trees, 
Fbank and Kbugeb {Lundiv. JaJirb,, 28 {1899), No, 1-2, pp, 185-216, 
■pis, 3), — The' authors give an account of a serious outbreak of MonMia 
Jructigena' on various fruit trees, it having been especially destructive 
to cherries.* ' A description of the fungus and its appearance on different 
fruit trees are given. ' The various tissues, attacked are mentioned and 
the behavior of the fungus in them described. Tlie relation between 
weather, soil, and exposure, and the. disease are discussed at some 
length, as is the life history and development of the fungus. ■ Historical 
and geographical notes are given relative to the outbreak , of' thC' 
epidemic. A 'related and sometimes associated fungus,' Clmterosporium 
amygdalearimi, i& also described.,' Notes are' given oii' experiments for 
the prevention of the disease. The authors recommend collecting all 
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niiiinmified fruits and other refasOj priinitig all dea-d twigs, and ■burn- 
ing* this refuse. Tlioroiigii spraying with Bordeaux mixture or similar 
fiiiigiekles is adrisecl, and the gToimd under diseased trees may be 
dusted witli lime to considerable advantage. ■ . 

Brown rot of prunes, A. B. Oorblby {Oregon Sta, Bnl '57. 15^ 

7 )^ — A report is given upon a serious disease of primes caused by 
the brown rot This fungus, wliich is known upon 

a number of other hosts, is described and some of the, differences as 
manifested on the prune are pointed out. Iir the case of its attack 
upon cherries and peaches, a small circular brown spot is, said to appear 
at the point of infection, and this rapidly spreads until the whole fruit 
becomes affected. ' In apples, pears, and quinces, the disease spreads 
in much the same way, but more slowly. In prunes, the disease may 
affect the entire fruit and still produce but little external evidence of 
its presence. Such prunes, when opened, will exhibit a brownish rotten 
appearance due to the work of the fungus. On account of this pecul- 
iarity, many prunevS are placed in a drier with the impression that they 
are in good condition, but all such fail to produce a good quality of 
dried fruit. 

It has been frequently claimed that the germ tube of this fungus is 
unable to penetrate uninjured epidermal tissues, and the author states 
that the disease rarely attacks an uninjured prune until the ripening 
process is well under way. This is probably due not alone to the, 
resistant epidermis of the prune, but also to the small amount of 
moisture in the atmosphere during the summer months. Observations 
made during two seasons have shown in nearly every instance that 
prunes infested with the brown rot early in the season had, first been 
attacked and the epidermis broken by the larvm of the peach-twig 
borer {Atmrda Umatella). Investigations have been conducted to 
ascertain . the inaniier in which the iungus passes the winter, ^ from 
whi(?h4t appears that the spores are carried over to a large extent in 
the, mummy fruits.. ' Among the remedies suggested for the prevention 
. of this, .'disease are the destruction of iiuinimy fruits and thorough 
si-waying of the trees with Bordeaux mixture.' 

' Bninissure of the vine , and other plants, A,.' .F/Woo'ds {Seienee^ 

' n.^ser.^ 9 '(lS99)j ^o. 223j fp,. 5'08-510 ), — The author briefly reviews the 
'statements of Yiala 'and , Sauvageau describing briiiiissure of^ the vine 
'and .tlie California vine,disease which is said to be clue to FlamwdiopJmra 
mils MiA 'F. ealiformea. Subse'quent to these 'investigatio,iiS' Bebray 
claimed ,the 'parasite' belonged t, 0 ;a new genus „aiid gave it the name 
'■ Psemimommis ritis,' ■ The directions given for the study of this organ- 
ism. ,aret-0' slowly clear sections or tissues in dilute ea.ii cle javelle. The 
" protoplasm'; of the host cell' is said to be dissolved, while the plasmodia 
;■ 'remain for a.lorig'. time iinattacked. These may, be stained with iodin 
01'* other,, 'stains, bringing out their structure very 'shaiqi'ly . ■ 

„The' , author of the ' present paper has studied a iniinber of plants, 
v,' 'among, them the grape, lily, tobacco, tomato, rose, hyacinth, and 
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spirogyra, and he states that under the microscope a slight plasiuolysis 
of the cells may be observed, which may increase or afterwards disap- 
pear. The chloroplasts swell and become coloiiesSj uniting with each 
other and usually with the rest of the protein into an amorphous, 
almost transparent mass. This in turn contracts into a single vacu- 
olated plasinodium-like structure or into several such structures in each 
cell. They are highly refractive and remain without much change for 
several hours or disappear, according to the strength of the reagent. 
In this stag'e they may be coagulated with alcohol or iodin, stained, and 
permanently mounted. Changes of this kind are not produced by a 
mixture of 5 per cent sodium chlorid and 1 per cent sodium hydrate or 
by either acting alone. 

In the author’s opinion his observations indicate quite clearly that 
the supposed Fsewloeommis mtis is nothing but micro- chemical reaction 
brought about by the oxidation and the intiueoce of alkali upon the 
protein contents of the cell, especially upon the chloroi)lasts. 

Notes on some destructive fungi, 0. B. PLOWEiaHT (Gard, 
Ghron., 3, se)\^ 25 (1899)^ pp. 392, 398^ figs, 2). — I7otes are given on a 
willow- destroying fungus {Cryptomyces aureifs), elm-tree parasite [Polyp- 
onis ulmariiis)^ and of an alder parasite 

The willow parasite first appears on the young twigs where the 
shining black patches surrounded by a very distinctly marked bright 
yellow border contrast very strikingly with the smooth green bark. 
On the older twigs the yellow zones are not so distinct, and upon the 
still older branches they are practically obliterated. The diseased 
patches extend in a ceutrifugal manner so that the branches become 
denuded of their bark and the outer segment of the wood tissues dead 
and blackened by the fungus. The affected branches die after a tim'e 
and seriously aftect the appearance of the shrubs. 

The elm-tree fungus is said to be a true parasite, and its method of 
growth results in the hollowing out of the trees. It is a perennial, and 
although the host plant is seriously affected it continues to live for a 
number , of years. , 

The alder parasite is found upon dead alder twigs while they are still 
attached to the trees. The bark of the affected branches assumes a 
bright reddish-brown hue contrasting strikingly with the greenish hue 
of the living twigs. The line of demarcation between dead and live 
tissues , is very abrupt The fungus is also known to be a wound para- 
site, gaining entrance through any broken ends of the twigs. The dead 
twigs, may remain all the year and probably .more , than a single season, 
but the perfect fungus will be encountered only during the winter 
months. 

On the parasitism of Ximenia americana, B^ .Heokel .((7ow|>t 
Mend, Acad, Paris, 128 [1899), Pfo, 22, pp, 1352, 1353), — ThO' author 
reports experiments with 2 lots of seed of this'x>^™t, in which 1 lot was 
germinated in pots and the other allowed to germinate in the soil mide,r 
other plants. In the first case the liaustoria not being able to affix: 
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tliemselves to tlie roots of iieigliboring plants, seized upon the stem and 
seed of tlie plant Itselt; establishing a sort of aiitoparasitisim In the 
second case the iiaiistoria were carried to the roots of neigliboriBg i)laiits 
and tasteiied upon tlieiii. The pbeiiomenaof parasitism^ it is said, has 
lieretofbre been unkiiown for this family of plants. , 

Treatment of plant diseases in 1897, F. B. Chester {Belmmre 
Sta. Mpt 1898^ j>]i. 39-46^ fig. I, dgms. 2 ). — In continuation of the work 
hegiiii 3 years previously, experiments, were 'conducted, for the pre- 
Tentfoii of apple scab in Winesap and Strawberry apples. Bordeaux 
mixture was applied, to the trees, 2 applications being made before 
the time of blooming and one or two afterwards. To the last one or 
two sprayings, Paris green at the rate of' 4 oz. per barrel was added to 
the fungicide. At harvest the apples were graded, and the yields tab- 
iilateci It appears that the attacks of scab were very disastrous to 
Strawberry apples, the entire yield from the iin sprayed trees being 
unniarketable, while those trees which were sprayed 4 times gave 
about '6o per cent of marketable fruit. In the case of Winesaps the 
trees receiving 4 sprayings gave practically a full crop of perfect fruit, 
the iinsprayed trees yielding 58.4 per cent of worthless apples. 

In continuation of previous experio,ients, plat experiments were con- 
ducted, on, the use of sulphur for the prevention of scab of potatoes. 
There was reason to believe that the land used was infected with the 
scab fungus, and flowers of sulphur, at the rate of 300 lbs. per acre, was 
spread broadcast, just before planting, and harrowed in. At harvcKSt 
the crop was graded, and as a result of the experiment it was found 
that the use of sulphur diminished the amount of scab from 26.8 per 
cent on the untreated plat to 12.4 per cent on the sulphured plat. 

Report of tile botanist, C. E. Bessey (Nebraska Bd. Agr. lipt. lS9Sj2}p, 139-161),-^ 
A prelimmary iiceount of the diseases of the farm crops of Nebraska is given, in which 
the more iinporfciiit diseases are popularly described and ,remedies suggested. 

Concerning the grain rasts in Austria during 1898, L. H,eck {Ztsolir: Lmidw. 
TefSiwliBW. OeBierr., 2 {1S99)^ No, 4. pp, 16, ph 1), 

The rasts, of our , grain Selds, O. Lugger {Farm SitideniF 4 {1899), No, 9, pp. 
1S8~-M0, figs, 4). — ^A compiled article treating of the life history of some rusts. ■ ■ . 

, Investigations of , some Swiss rusts, E. JACKY'(J?er. Sehwew, Bot. Ge8€U,, '9{lS99), 
pp, 49-78; Medimgm, 38 (1S99), No. 5, Mepert,, pp, 213,216), — ^Note8:ar6 given 

' on Cmma smifragiT, Uromyces moniti^ Fuccinia agrostuUa, Metampsora imdMies., M., 
popuUm, 3L lanm-m 2 }r<Barim, M. heUoseopia% Puecmia dioicw, and P. mgopodit. The 
difierent host plants are mentioned and the lecidial forms of a number described, 

' , ' Fhonia bete' as^the cause of leaf spot and a seed disease of beets, B. Feaxk. 
(Zischr, Tei\ Deut Z'Mekeriml., 48 {1899},Il,pp. 71I-717), 

. , Observations on beet diseases which appeared in the 'Province of Saxony' 
during' 1898* M, Hoxxkuxg {Zfschr, Ver, Dcut. Znckerind,, 1899, No. SIS, I, j>j>. 2S6- 

262 ),"' 

■ 'Sugar-bfeet'diseasesin 1898, Fraxk (ZUchr. Vor. Dmii, Zuckmnd., 1899, No,' 318, 

I,pp, 231-235% , , 

Bacterial rots'' of plants, L. Bussaed {Mei% 'Vit. mBB, Nos, '282, pp,323-527; 285, 

The bacterial' diseases of the. potato, Frank {CentU. Bakf. n. Par,, 2, Abl,3 
iim% Nos, 3,pp, m-im; 4,pp, m-m, figs. 3%—Dmaiibm the effect of .Ificvococciw 
spp. on potato tubers* 
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Two soierotia diseases of potatoes, E. J. MacWeexey (Trans, British My col. 
Boe., 1S97-98. p. 67). 

Two new diseases of clierries, L. PYNAEBT(.2’(;Us*c/^/•. BoomteeUiumle^ 1899, pp. 118- 

120 )., 

T3ie Mack. rot, G. Crudekic {Bill. Soc. Cent. Ayr., Mort., et AceHmationySQ {1899)^ 
Mo. 8, pp. 141-144). 

Observations on tlie development of black rot, Oeileon and Gouieayd {E€i\ 
Tit. , 1S99, No. 280, pp, 4d3-455). 

Tile black rot in Gardillao during 1898, G. Cazeaux-Cazalet and J. Capus 
{IUi\ nt., 1899, Nos. 276, pp, 341-348; 277, pp. 377-383; 27S, pp. 403-405; 979, pp. 
427-431). 

Combating Oidinm tiickeri and Peronospora viticola, P. {Wiirttem'bnrg 

WelmM. Landw., 1899, No. 22 , 2 ). 341). 

The diseases of coffee, B. Delacroix (Bev. Cult. Colomales, 5 {1899), No. 36, pp. 
134-138). 

G-ray and other tea blights (Planiing Opinion, 4 (1899), No. 37, iip. 732, 733, 738, 
739). — Popular notes are given on a number of bl'igbtsthat are said to threaten the 
Ceylon tea plantations. Suggestions are oifered for their prevention, the principal 
of which are pruning, and collecting and burning diseased leaves. 

Concerning a parasitic fungus causing a wart disease of the J apanese pine, 
M. Shirai (Bot. Mag. ITokijo}, 13 (1899), p}). 153-158).— This disease is described in 
Japanese. 

Notes on the witches’ broom of Finns syivestris, A. W. Borthwicic (IVaRs, 
and Froc. Bot. Soa. Bdlnhurfik, 21 (1899), pt. 3, pj?. 196, 197). — Notes the occurrence of 
a well-developed hexenbeseu on Finns sglresiris. The growth was due to some fungus, 
but tbe species was not determined. 

A fungus parasite on aloe, G. Massee (Crat'd. Chron,, 3. ser.,26 (1889), No. 668, p. 
i).— A disease due to MoniagneUa maxima n. sp. is figured and described. 
The fungus develops in the form of black convex, circular patches, varying from 
1 to 1.5 in. in diameter. It is only known from aloe leaves, and the species attacked 
is not positively known. 

Notes on Tuberculina sbrozzii, parasitic on leaves of Vinca major, F. Cavaka 
and P. A. Saccardo (Nuovo Cior. Bot. Ital., 6 (1899), pp, 322-329). — Tiiberoulina 
Bhrozzii is described as a new species. 

The diseases and parasites of the chrysanthemum, G. Chifflot and Fatzee 
(Maladies et jtarasites du chrysanihtme, Paris: Dohi, 1898, p 2 >. 38,2)1. 1). 

Treatmeiit for the prevention of chrysanthemum diseases, H. Daitthexay 
(Bev. Hort,, 71 (1899), No. 16, pp. 377,378). — Spraying with Bordeaux mixture for 
the prevention of attacks of xdaut x)arasites, and sulphur or tobacco for insects are 
recommended. 

Tree-root rot, G. Massee {Tout. Bd. Agr. [Londoti'], 6 (1899), An. 2, pp. 1G6-1GS) . — ■ 
Notes are giveia on Agaricus meJIens together with suggestions of preventive 
measures. 

Treatment of chlorosis by lime, F, Gos (Prog. Agr. et Vit.{Fd. NEst), 20 (1899), 
No, 21} pp. 142, 143).— It is claimed that fre<|uent api^litmtion of lime to and around 
vines which have been attacked by cblorosia will i»rove beneficial. The lime on the 
vine and leaves will also destroy powdery mildew. 

The ' treatment of chlorosis by lime, P. Paeoissiex (Pro//. Agr. et FTt. ' (JPd. ', 
VEst), 20 (1899), No. 33, p. 188). — A brief note is given of tbe successful use of 
slacked lime as a remedy for chlorosis. 

Influence of wet weather upon parasitic fungi, B., B. Halstbd (Pa?. Porrey Bot. " 
CM), 26 (1899), No. 7, pp. $80-389).— This paper was read, before. Section G' of the, 
American Association for the Advancement ofScience AitgnBt23, 1898, and anabstract 

■ of, it given in the proceedings of the association ■(E,.S,, R., 1.0,,, p.'858)..,. ■ ' 

Sterilissation with formalin, G. (Staz. Sper. Agr. Ital.,. 32 (1899), No. S, pp. 

305-309).— Given details of experiments with .foniiaiin, as affecting the germinatio,u 

■ of a number of fungi and growth of a dozen species of bacteria. 
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A lacto-cupric fiineicide, E. (MeHsager Agr,, 4, ser., 10 {1S99), Ko, 8, j)j>. 

SOe. SfAi.—X. fnn.^ieirle composed of 2 kg. copper sulphate, 4 liters of milk, and water 
siiffieieiit to iinike 100 liters. This mixture is said to remain in suspension, for a very 
loiig time and is very adhesive to foliage. 

Winter spraying, C. P. Lounsbury (Agfr. Jour, Cape Good Hope, 15 (1S99), Ao. 

4 ^ pp, : 45 :- 970 ).~~Hotes are given on the useofliine-siilphtir-sa.lt mixture for coinbat- 
ii!g peach-leaf curl and scale Insects. Where only the leaf curl is to he prevented 
.Bordeaux inixtiire is recommended. 

ENTOMOLOGY. 

Insects injurious to beans and peas, F. H. Chittenden (17. S. 
Dept. Apr. YearbooJ: 1898^ 233-260, Jigs. 16).—ThQ article contains 

a genera! account of tlie more, injurious insects of these two crops. , 

The pea weevil (Brn.c/iifs pisor?m) is described and figured. A brief 
aecoiiiit is given of its "habits and life history. As enemies of tins 
insect the Baltimore oriole and crow blackbird are mentioned. As arti- 
ficial remedies, the author suggests bolding over the seed in a closed 
receptacle for a' time, during which the beetles will emerge and die for 
want of food; late planting, fumigation of the seed with bisulphicl of 
carbon, beiizin, or gasolin; and dry heat at a temperature of Mo^ F. 
or one minute emersion in boiling water. 

A description is given of the appearance, .habits, and life "history of’ 
the coiniiioii bean weevil (B. obtectiis). There are said to be about 6 
geiieratioiis aimiially of this insect in the latitude of the District of 
Colombia. It (lifters from the last-named species in the habit of deposit- 
ing a large niiiiiber of eggs in a single seed, 28 having been found in a 
single bean. Two species of parisitic Ohaleidid flies [Htipehnus eyani- 
ceps and BmchoMtis kiUcolUs) have been bred from this insect.. As 
remedies the ’author suggests the application of bisolphid of carbon 
treatiiieiit and heat. 

/ .The cowpea weevil (.B. cMnemis) is now found in the District of 
Go,luinbi,a, Maryland, Yirginia, and westward and north to Iowa. It is 
'Said that in a warm' indoor temperature there are 6 or 7 broods aiinuall^k' 
This insect is preyed upon by Fedieuloides Tentricosm. The sa"me reme- 
dies as those used for the last-named species would be eftective i,n this 
ease. Economic and biological notes are given on the following species : 
JBmchm. dAnmidatm, B. rufimmms^ B.lentis, SpiTydophagns peotomUs. 
Against the attacks of Mmrobasis imicolor,^ which often feeds'upon the 
leaves, stems, and .pods of legumes as well as other plants, the author 
recoiii,meiids the use of, Paris, green in a- spray, alone, or with ’Bordeaux, 
mixture, o.r .dry, mixed with from 10 to 20 parts of flour or air-slaked, 
lime. The reinedfes which are -recommended B^gamst.Omttharm muttalU^ 
are- driving the, beetles into. windrows of dry straw and, burning them,,; 
sweeping' them into a net; and' beating them into .pans of .water" on 
which is a 'thin film of kerosene. ' ' ■ ■ 

The. hemr Mljhkd jBpilmJma corrupts) is,„preyed 'iipon.-'.iB the' ;egg,:: 
condition by Eippodamia eonvergens and the. Coeeimlla tranmersog^uimm. ' 
Paris gTeei’i as a spray may be 'used against this insect, but' the leaves" 
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are apt to be scorclied by the process. Kerosene eniiilsioB applied as 
an nnclerspray is more satisfactory. 

Tke bean-leaf beetle {Cerotoma trifurmta) yields to a treatment witb 
pyretlinini or an arseiiical spray. 

Brief notes are also given on tbe following insects: Systena tmiiataj 
S, hkmia^ IMabroUea l^~pimctata^ Heliothis cirmigera^ Semssia nigricanctj 
Feltm siihgotMecij Mamestra trifoUi^ Sjnlosonia virginica^ Letimretm 
aerwci^ Emlmmis proteus^ and Ilalticns iiMerL 

Tiie principal insects affecting the tobacco plant, L. O. Howaei) 

( U. S, Dept, Agr, Yearhooli 1898^ pp. 121-150, figs. 25 ), — The tobacco flea- 
beetle [BpitriX' parvula) feeds upon the tomato^ potato, horse nettle, 
and jimson Aveed, besides being an important enemy of tobacco. A 
description Is given of the appearance and damage caused by this 
insect. The author recommends the destruction of solaiiaceous weeds 
along the edges of the field, allowing a few clumps of these weeds to 
remain as trap crops which may be heavily sprayed with Paris green. 
When these preA^enth-e measures are not sufficient, it has been demon- 
strated that it is perfectly safe to spray the tobacco plants directly Avith 
Paris green. The Paris green may be used in the proportion of 1 lb. to 
125 gal. of Avater, or it may be mixed Avith 20 parts of flour or dust. 

The tobacco horn worms {Frotoparee Carolina and P. eeleiis) huA^'e simi- 
lar habits and life histories, and are both injurious to tobacco, the for- 
mer species being more abundant in the South and the latter in the 
Korth. The luimber of generations varies from 2 to 4 or perhaps more 
in different parts of the country. The caterpillars are often attacked 
by' a' bacterial' disease. The remedies suggested are hand picking, 
spraying with Paris green, either dry or in liquid form; x>utting a poi- 
sonous bait ill the flowers of the jimson weeds, which are visited by the 
moths of these two species; and the use of a sweetened preparation 
poisoned with arsenic and set- in pans in the held. 

Tavo species of bud worms {Heliothis rliexia and J?. armigera) are AA^ell- 
kiiowri enemies of tobacco. The former species is more abundant toward 
the end of August, the caterpillars entering the ground and reappear- 
ing as moths toAvard the end of September. The caterpillars feed 
upon the rolled-up leaves or buds of the plants in August, and the next 
-generation during September and October bore into the seed pod or 
flower stem. The caterpillars of the last generation enter the ground, 
and the insects hibernate in the pupal condition. H, armigera feeds 
mostly upon other ])lants and only attacks tobacco late in the season. 
The eggs are deposited in the buds. An arsenical spray is effective 
against both of the bud, worms, but A, L. Qiiaintance recommends 
sprinkling poisoned corn meal in the bud of tobacco. . 

The .new'tobacco bug {Hicgplins minimus) has been reported- asiuju- 
rioiis in .a- niiuiber of States. Two generations in a year Avere'obsetA^ed 
in'„soHie specimens, 'AvMch were sent .to the Division 'of Entomology. 
The'entire life cycle, aceordin g-to Qiiaintance, is about 15, day s. Accord- 
ing to the same' author, a, concentrated solution of nicotin diluted in CIO 
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parts of water is ' an effective remedy for these bugs. Brief ecoiiomic 
notes are added on Fweilocystits diffimis^ EuscMstus mriolarmsj and 
Corimektma externa. 

The tobacco-leaf miner {GelecMa solanella) bores between the surfaces 
of the leaf There are two and perhaps more generations in the year. 
This insect feeds upon the potato^ tobacco, horse nettle, tomato, and 
eggplant. From the fact that the larvm come out of the leaf and 
reenter in a new place, they may be destroyed by an arsenical spray. 
The destruction of their native food plants about June 1 will also help 
materially to reduce their numbers. 

A iiiiinber of cutworms are known to feed upon tobacco. Three spe- 
cies are 'figured and the usual remedies recommended, ■ Brief notes are 
given on Flusia brassiew.) Mamestra legitima^ Thri^)s tahaci^ Aleyrodes 
tabaeij (EimitJm.s fmciatas^ JDactllopms eitri^ 'sSectaxojyhora tabaci^ JMa- 
broftca: and Limax eampestris. Thrips tabaei is knowni to 

be injurious in Eiissia and Aleyrodes tabaei is reported as damaging 
tobacco in Greece. These two species, however, have not thus far been 
known to, attack tobacco in this country. 

Economic and biological notes are given on the cigarette beetle (I/Ursi- 
odermii serrieorne). The whole ' life cycle is said to require 47 days. 
The remedies recommended are fumigation with bisulphid of carbon, the 
use of steam and of beozin. In the bisulphid treatment, 1 oz. of the 
liquid should' be evaporated for Q2b cubic feet of space, 

Otherinsects reported as injiiringdriedtobaccoare Sifodrepa jpcmicea^ 
Calmulra ■orym>^ and Bermestes The author believes that t],ie, 

use, of solanaceoiis trap crops in the spring' and thorough treatment of 
mutilated tobacco plants which are left standing in the fall will be found' 
to be efficient remedies. 

!l*he cMnchL bug — experiments ■ with insecticides, P. M. Wee'- 
STER { Wiw Bta. BuL 106^ pp, 2S7--.256^ figs, (J ). — The part of this, bulletin 
which de,als 'with the cliiBch bug is an abridged account of Bulletin 15 

of' the Division of Entomology of this Bepartiiient (E: S-' E.,' 10, ,pp, 

^ ■ 

Some 'experiia,e,nt,s were tried' with -kainitfor the purpose of . deter- 
mini,ug' its i,Bsecticide value, . .Kaiult was placed at the roots of grape- 
vines in „the' amount of from I lb, to S lbs. to each vine, ,The larv,m of 
FMm mtieida. were found' at the,, end of the experiment to be not at all 
ineon v,enieiiced by the presence ,of the kainit. ,Ex,perim,ents with kainit 
in a field of wheat at the rate of from 320 lbs. to' ',2,400, lbs. per uere' gavC' 
.entirely negative results y the • wireworm'S, against which th'e k.ainit ,wa's ' 
used, bemg'unafle'Cted by it.' 

' ' Tobacco dust'to the amount of from' .4' lb. to 4'J,'bs.'waS' placed' in ,'shal-',' 
,Iow exeavatioas about the' stem's of grapes in order to, test its insecticide 
value against' the, grape-root worm, 'The tobacco appeared to have no 
effect upon the . larvm of thiS' insect.' The "roots of some , peach trees 
infested by the black pe,ach aphis were treated with a mixture of 1 .lb. 
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of wliate-oii soa]> in tobacco water in the proportion of 2 ibs. of tobacco 
to 8 gal. of water. From 1 to 2 gal. of this mixture were poured about 
the peach trees. . The lice were not destroyed by the application. 

Bisiilphid of carbon was tried as a remedy against the black peach 
aphis with the result that the trees were killed before the insects were 
destroyed. In some experiments made with bisulphid of carbon in a 
closed box for the purpose of testing its insecticide value upon the red/ 
spider and greenhouse aphides, it was found that these insects could 
be destroyed by this means without injuring the hardier plants such as 
chrysanthemums, pelargoniums, and cinerarias, but lettuce would not 
endure the treatment. 

The San Jose scale, G-. H. Powtell {BelauHire Sta. Bpt 1898^ pp. 
234-246 ). — An account is given of the work of the entomologist with 
the San Jose scale in Delaware. Thirty infestations are reported in 
the State. Experiments were tried with the following insecticides: 
Wliale-oil soap, pure kerosene, diluted kerosene, resin wash, and the 
lime, salt, and sulphur wash. The last two were practically valueless, 
and the report is made only on the other insecticides. A number of 
trees, incliidiiig the Bartlett, Manning, Duchess, Howell, and Lawrence 
varieties were treated in the spring with whale-oil soap in the propor- 
tion of 2J lbs. per gallon of water. The first application was made 
February 15, and other applications a few days later with whale-oil 
soap at the rate of 2 lbs. i>er gallon of water. About 90 per cent of 
the scales were destroyed. About 95 per cent of fruit buds treated 
with 2| lbs. of soap were injured, and those trees which were treated 
with the 2 lbs. mixture were damaged to the extent of about 50 per 
cent of their fruit buds. The amount of damage was not regular, but 
varied from row to row and indicated that a part of the difference was 
due to a difference in the soaps used. 

Another experinient, was tried upon trees of Bartlett, Duchess, 
Howell, and Kieffer pears, using 2 lbs. of potash fish-oil soap to the 
gallon of water. The buds were just beginning to swell when the 
spraying was done. The trees were sprayed twice at an interval of a 
few days. About 95 per cent of the scales were killed, and about 95 
per, cent of the buds wei*e killed on all varieties, except the Kieffer. ' In 
the fall, of 1897 an experiment was made with fish-oil soap on Bartlett 
pear trees. Fish-oil soap was used in the proportion of 2 lbs. to the 
gallon of water. ■ Potash soap, as used in the preceding experiment, 
was also tried for eomparison .with the fish-oil soap. The ■ trees' ea.ine' 
into, full bloom the next spring, although 5 per cent of the fruit' buds' 
were destroyed by each soap. . . ' ■ 

In September a large plum tree, a ■ Duchess , pear 'iree,' a small apple 
tree, and a young peach tree were sprayed with 150^ fire-test oil with 
a double Termorel nozxile. The day on which the' spraying': was done 
was clear .and windy. , The 'plum and peach foliage w.asinj.iired to some 
extent, butJiiat of, the' apple. aad:'pehr W'as'::Unmjixred'.'^^ tree 
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was killed, tbe pliim tree was nearly destroyed^ and tlie apple and 
pear trees reiaainecl iininjiired, 

A niioiber of experiments were made witk various grades, of oil^ and 
tlie author attempted to determine tlie relative value for insecticide 
parposes of distillate oil and refined oil. He found that the distillate 
oil was fully as effective as the refined, and it can be liad from the 
refineries at a much lower price than the refined oil. Trees sprayed 
with loO- fire distillate oil had 30 per cent, of the fruit and leaf spurs 
injured, but there' were still enough spurs left for a full crop. Trees 
sprayed with 'loO^ fire 'refined oil suffered to about tlie same extent. 
Those trees which were sprayed with- an oil called a pure distillate, 44 
gravity,, had nearly all the fruit spurs killed. 

The scales were practically all killed by the kerosene washes. The 
kerosene niethod is, therefore, in the author’s experience, much more 
effective in the destruction of the scale than the soap metliods. Tlie 
cost of the soap application is fully twice that of the kerosene. T,he 
author concludes as follows: We feel quite certain that kerosene of 
150- test, either a distillate or a refined oil, may be applied iu a fine 
mist to dormant pear or apple trees on a clear day, and that every 
scale reached by the oil will be killed, but we do not feel safe in recom- 
ineiiding its use, from our experience, on peach or plum trees.” 

ContribiitioB to the study of the anatomy and biology of 
Phiceothrips ole^ and some new solutions of bisulphid of car- 
bon and nicotiii as insecticides, G-. Guercio {Atti E. Aecad, Econ.- 
A§}\ Georg, Firenze^ 4. ser,^ 22 {1899)^ JFo, 50-76 ^ figs. 6 ), — The author 

gires an historical account of previous work on this insect, with hiblio- 
grapliical notices of the literature. Technical d6Scrii)tions are given of 
the egg, the different stages of the larva, the j>ronymph, nymph, and 
adult, , These descriptions are illustrated with figures. The number of 
eggs, which are deposited by a single female varies from 10 to 30. ' The 
eggs -which, are. laid in the spring, hatch, into larvae wi,tMn from 8 to 10 
clays; - The larv-m- are gregarious, whether upon the ground- or upon the 
plant:- -Growth' of the larvm is slow, .30 to 35 days being required to 
attain 'the- stage of "pronymph.- Up to- this stage the insect remains, on 
the green parts of the plant.- ' In about a week the pfonymph becomes 
a'nympb, ' This, usually happens. about tfie middle of June, when the. 
insects-1-e.ave the, foliage co.ilect together upon old scars upon the, 
trees. ' Some injiiry to flowers and traits is clone from the middle -to the- 
.latter part of .August, , Th6,re>re 4 generations of the insect U' 'j.e-ar, 

; Tiieiii'sects during all 4 generations are very .active. The effect of tlie, 
j-attacks of this Insect ■ upon the olive are figured and described. ' ThO' 
" first effect' iipoii the leaves Is -noticed - by discoloration -in ,the form "of, a 
more or less -'regular spot;, the leaf .later becomes distorted to a greater' 
or less extent, depending upon the- severity of the attack, - ",.P,inally the. 

leaves show vailous, forms 'of a -gall like '.form.atio'n. 

Among the other insect, enenfiie'S- of the olive the author mentions 
{Emj^hora olmviiaj Mglesinus oleiperda^ ILfraMni^ and Leemiium olem,. 
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Different observers liave tiionglit to discover a preference of tlie 
plileotlirips of the olive for certain kinds of soilj especially siliceous. 
Tlie author considers this belief "witliout foundation. The natural 
enemies of the, insect are species of ChilocoriiSy Exocomus^ Scymniis, 
Ghrysopa, and a sporozoon, Ooccidiiim. 

As artificial means of checking the insect the author recommends 
trimming the trees so that the branches -will not interlace and form an 
easy means for the insect to cross from one tree to another; the 
gathering and burning of all dry boughs and leaves; cutting away the 
callous growths upon the large branches of olives in winter; spraying 
with cjarbolized extract of tobacco, a 2 to 2| per cent solution in water 
for the larvavand adult stages, and a to 3 per cent solution for the 
nymphs. The author also recommends a simple mixture of water and 
petroleum, water and bisulphid of carbon, and an emulsion of bisiih 
phid of carbon and heavy oil of wood tar rendered alkaline, the whole 
to be mixed with water. Simple solutions of soft soap, 2 J to 3 per cent 
in water, were found effective against the larvm. 

Report of investigations to determine the cause of unhealthy 
conditions of the spruce and pine from 1880 to 1893, A. D. Hop- 
kins ( West Virginia 8 ta, JBuL 06 ^ pp. 197-461^ figs, This report con- 

tains an account of the author’s investigations upon the destructive pine- 
bark beetle {Dendroctonm frontalis) as the chief enemy of spruce and 
pine ill West Yirginia, together with notes on a trip to Europe for the 
purpose of collecting living specimens of the European bark-beetle 
Glertis formimrPks^ fov introduction into America. About 
6,000 of these insects were collected and imported to the United States, 
about 3,000 of them arriving in good condition. They were distributed 
ill various badly infested localities. At the time of the distribution of 
these predaceous beetles it was found that the destructive pine-bark 
beetle had suddenly become extinct in all its stages. There was, there- 
fore, no opportunity for testing the effectiveness of the imported beetle 
as a destroyer of the Dendroctoniis. It was hoped that the imported 
Clems would maintain itself in considerable numbers by feeding on 
other bark beetles, but no authentic evidence is given of their having 
been seen since they were released. 

The bulletin contains a bibliography of titles by the author on spruce 
and pine insects, and an appendix in which is given a list of insects 
taken" from s|)ruce and pine during the' years 1890 to 1898, This 'list" 
includes 197 species.. ,, 

Proceedings of the Imperial Russian Society for the Acclimatization of Ani- 
mals and Plants. Division of Apiculture, I. A. Ivablukoy, editor {Moscoto^ 1899 ^ 
pp. WO; atfs. in SelsJc. Khosi. i Lyesov., 194 (1899), July, 184, 185 ), — Reports of the 
meetings of this division and au account of experiments made with reference to 
in creasing . honey production. 

A history of the Royal Station of Agricultural Entomology, A. Targioni- 
Tozzetti {Wuore II, Sta^. Ent. Ayr., 1, ser., 1899, jVo, 1, j)p. 1-8G ). — Tliis a.rticle 

gives an aecomit of the origin and work of the station witJi special reference to the 

10698-— No. 5 G 
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liiost injurious insects ’witli ‘"♦vliieli tlie station lias liad to deal and tlie remedies 
whicli, Iiave been used with best success by the station. 

Tlie Hessian fly, F. M. Webster {Ohio Sta. Bid. 107. pp. 357-'2SS^ figs. i2).^XIiis 
fjolktln is a revised account of tlie autbor’s work tiiioii the Hessian liy already pub™ 
iFInod in Oliio Station Bulletin, Yol. lY, No. 7 (E. S. R., 3, p. 412); U. B. Dept. A^t., 
Bhision of Eiitointdogy Bulletin 23 (E. S. R.j 3^ p, 55); and Ohio Stiitiou Bulletin 
51 (E. S. E.j 65 p, 150). Tlie list of eneniles of the Hessian fly is taken from H. 
Osbonp, IT. S. Dept. Agr.. Division of Entomology Bulletin 16 (E, S. R.,, 10, pp. 1074, 
1075). 

Life liaMts of tlie Hessian fly, XV. Paspelow {Illus. Ztsclir. Eht.^ 3 {1898)^ JXo. 7, 
p. lOfj ). — The spriiig brood injured wheat to the extent of 50 per cent and rye 20 per 
cent. Pupation took place in May, but the pupal stage was much prolonged by a 
dry summer. Hot weather is favorable to the development of the Pteromalinidse, 
which destroy 50 to 70 iier cent of the piiparia of the Hessian fly. 

On two new species of Phioeothrips, M. Matsumuka {Annot. Zool. JapouenseSy 3 
(1899) f Xh. 1, pp. pjl. f). — Descriptions and biological notes are given of 2 species 
injurious to lice. 

The animal enemies of the hop, E. Gross (Der Hopfen. JJleii: II. II. IBisclimann, 
1S99. pp.S7-i4). — The author devotes this section to a discussion of the insect and 
snail enemies of the hop and to the parasitic and j^redaceous insects which a..ssist 
the agriculturist by cheeking the undue multiplication of the injiirioiis insects. 

Pests of the hop crop, H. Myrick (The Hop. Xeiv York, Springfieldf and Chicago: 
Orange Judd Co., 1899, pp. 113--15S,1i^. 25).— Chapter X of the author's book on ^‘'The 
Hop" is devoted to a consideration of the common insect, fungus, and nematode 
enemies of this plant and a discussion of the remedies which have been found effec- 
tive. The greater part of the discussion of insect enemies is written by L. 0. Howard. 

Some new notions about old insects^ M.Y.BLma^Mh^v^sD (Trans. MassachmeUs 
Hort. So€. 1898, pt. l.pp. 63-79 ). — Contains a discussion of the many new facts recently 
discovered in the life history of the codling moth and the peach borer and on the 
.t?iianges in remedies which have followed these discoveries. 

Compai'ative values of different methods of combating the codling moth, C. 
P. Gillette (Colorado State Bd. Hort. ItpL lS9S,pp. 76-81). 

The scale problem, C. W. \Yoods worth (Oregon Bd. Hort. Ept. lS9S,pp. 371-374, 
pi. i}.— A discussion of tliff'erent methods for the extermination of the San Jose scale, 

The Coccidse of Ceylon, E. E. Green (London: HiiJau h* Co., 1899, pt. 2,pp. 105-169-(- 
XIII-XLL pis. SO ). — This contains a .continuatioii of a, monograph ' of Ohio- 
naspis and Parlatoria. A supplementary chapter is devoted to the consideration of 
insecticides and' insecticide machinery which are esi)ecially adax>ted for the control 
and destruction of the Coccidte, This chapter, the author remarks, is largely a com- 
pilation of published methods, most of which are derived from the 'writings of 
American economic entomologists. 

The woolly aphis attacking pear trees, E. Peneveyre (Chron. Agr. Ccmton Fmid, 
12 (1899), No. 17, pp. 38S-3S7). — This insect is reported as depredating on pear trees. 

The iouse-like insect enemies of plants in Brazil, H. vcm Ihering (Her. Ahw. 
'Ilmlmtii, 2 (1897), pj). SS5-420, fig. 1 ). — The author describes species belonging to the 
families Aleiirodidm, Psylliche, Aphidida^ and Coccida. A brief bibliography of 
the subject is incduded. 

■■ The scale lice of sugar cane in Java, L. Zehntner (Verslag. Proefsiai. Stdkerrkt, 

. IVest lara, 1S9S, pp. 4S-46). — ^Notes on a few species of Chionaspis, ' 

Motes on eapiilinia jaboticabae, A. Hempel (Bev. Mus. FaiiUsta, 3 (1898), pp. 51- 
61, pi. i).— This species of bark louse depredates upon a tree, of the family Myrtacea*,, 
known as. Mgrciarki emdijlora. The author gives an account of the damage caused 
■ by, the insect and, a description of the adult and nymphal stages and of the eggs and 
larvic. ,' As remedies the author suggests the scraping of the old and' loose bark from 
; lii,e trees and spra-yi,ag with kerosene. ' Hydrocyanic-acid gas method, as described, 
by Coquillet in, Imeet Life (6, Xo. 2, pp. 176-180), is quoted tit length. 
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Outbreak of pliylloxera in the Goulbum Valley, M. Bluxko (Agr. 

Aoiii'h Wales, 10 (1890), Xo. 7, pp, 677-GSO ). — Urges tile exercise of preeaiitioii so as not 
to introduce tlie pliyiloxera on vines from that region. 

Tile pliyiloxera problem in Italy, G. Cuuoni (II Frohlema Flllosserleo in liaiia.. 
Home, 1S09, pj). 14). — This paper is a lecture wbieh was delivered as an iiitrodiictioii 
to a: course in vegetable x>atIiology in the Royal University of Rome. It gives gen- 
eral outlines of the extent of infestation hy the phylloxera in Italy and of the 
ru'eseiit studies on the |>liylloxera question. 

Tlie bark beetles of tlie ash (Hylesmus creiiatus, H. fraxini, and H. oieiperda'), 
A. C. Forbes (Trans. Highland and Agr. Soc. Scoiland, 5. ser.^ It (1899). pp, UJ-.'d.g 
jigs. I;?).— The author gives careful descriptions of the 3 species of cliis geinis. with 
detailed notes as to the life histories of each species and as to the clijicrences in the 
tunnels made liy each in the hark of the trees which they infest. Excellent illus- 
trations are given of the dihereut sorts of tunnels made hy the 3 species. 

As a. x'U'oventive measure against crenatus, the author recoiniiieinls the cutting 
down and destruction of infested trees. As a remedy for H. frajAmi. tlie a.iithor 
recoinnieiids the cutting for lumber of the large trees during Felu'nary aiitl lilarcli, 
and allowing them to lie on the ground until June. The logs may then Ije removed 
and Avill ha ve served as a trax> in which the young larvm will l)e foiling and if the 
logs are removed a long distance from the Avoodland the beetles will not l)e able 
to reiiifest the standing timber. 

The periodical oioada, K. Sa.to (Proriiethens , 10 {1899), Xos. 493, pp. 38S-S93,jig8. 
r5; 494, pp. 401-406, jigs. 6). — This article contahis an account of the haluts and life 
history of the 17-year cicada, and is based largely on Bulletin 14 of the Division of 
Entomology of this iJex^artment. 

Hotes on the seventeen-year cicada, B, La.^’dee {Jour. Xew Yorlc- Hut. Soe., 7 
(1899), Xo. fJ) pp. 71TA-:il4 ). — Notes on the cicada huts. 

The, migratory, or Asiatic, locusts; natural and ax-tificial remedies, ,}v. N. 
Rosej^kov (Si. Feiershurg : Min. Agr. and Imperial Domains, Dept. Jgr.,pp. JF-j-dr; 
ufeA*. inSeUk.. Klioz. I Lgesor., 193 (1899), Mmj, pp. 4G9, 470 ). — The author ascribes the 
migration of these locusts to the presence of their natural enemies, especially the 
8areox>iiag1n;.e and the Acarina. These x^arasites attack the locusts after the latter 
have i>as8ed the second stage ( f larval gro'wth. The author also .recooimends spray- 
ing with Paris green. 

Visitation of spotted locusts, E. E. G-reen (Foy. Dot. Gard. Ceylon Clrc., ser. 1, 
1898, Mo. 9, pp. 77-81). — Phymaieus pmietatns is described together with an aeeoiiiit 
of its injuries to areca and c-ocoaniit x>alins and a discussion of its natural enemies 
and of the remedies to be applied against it. 

The cochineal insect of Chili fMargarodes vitiiim), T. x^lvaeez (lUr. Agron. 
Cien ApL, Paraguay, 1 (1S9S), No. 6-7, pp. Contains notes on the iuibits 

and life history of the insect and a brief discussion, of the remedies to he ado})ted iu 
fighting it. 

Ladybirds vs. bugs, C. Fuller (Agr. Jour. Cape Good Hope, IS (1899), Xo. A, pp. 
100- lOS, jigs. IS). — A x>opuIar article on the effectiveness of Vedalki eardmalk and 
IhdoUa iceryev in destroying Icerya jmrcluisi. 

Tile locust-leaf niiiier, E. D. Saxderson (Amer. Gard., AO (1899), Xo. A49, p.673), — 
Biielnote&im Cklontota dorsalis. 

Cetoiiia stictica in hotbeds, G. Staes [Tijdschr. Planienziekien, 4 (1898), Xo. A, 
pp. 36-31) .—Repoiteil as Injuring narcissus. Its systematic i)ositioii is discussed, 
and, benzin Avas, found to be a rather successful remedy. 

Rose, pests and how to exterminate them, E. M. Wooi> (Am^r. IlmisC ISA 1899),. 
Xo. S90,2W* AAAyAAS ). — A x'>opular account of the rose chafer, June, bee tie, green fly, 
rose-leaf hopper, tlirips, and' red spider, Avith suggestions': of |m>per remedies. ' f 

Insects and 'fungi attacking, ornamehtal trees and shrubs, S. T'. .Mays' arb' 
[ OardeMing. Xew York: J. Wiley uf Sons,, 1899, pp. A61-ASS, fgs. .bj},-'-— Po|i,'ii-" 

lar oil scales, leai-eating beetles, and caterpillars, 'with directions for tlo,'- Uhc 

ol' am! fungicides. 
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Paris green and certain otlier compounds vs. insect enemies of fruit gardens, 
S. A. Mokkzhetzky (Simferopolf 1399, S.ed,, px). IS; ahs, in SelsJi-, Kkoz, i Lyesov.^ 194 
(1899)^ Juhj^p. 1S0 ).--Atl outline of methods for making insecticides adhere to the 
leaves and for combating field insects such as cicadas and locusts. 

The preparation of sprays; spray calander (Oregon Bd. Mori. 1S9S, pj?. 
IS8-10S, figs. d). —Formulas for making insecticides and fungicides with reference to 
special insect anil fungus diseases. 

The liot-water cure, G, B. Mallett (Gard. Chron., S. ser., ^6 (1399), Xo. 661, j)j). 
16S, 167 ). — The different temperatures to which water should be heated in order to 
make an effective insecticide or fungicide are given for a number of fruits, vegeta- 
bles, and greenho use plants. 


EOOBS— AMIMAL PEOBBCTIOl. 

The use of milk in tlie manufacture of Bread and confectionery, 
W. Smith (Joui\ British Dairt/ Farmers'^ Assoe.^ 14 (1899), pt pp» 
93 - 97 ), — Tiie food value of skim milk is discussed, as well as methods 
for 'extending its use. According to the author, skim milk improves 
the appearance and increases the food value of bread and the amount 
which may be made from a given quantity of flour. Its use will more 
than repay the extra expenditure and care required. It is stated that 
280 lbs. of flour will take up 175 lbs. of water to make a good dough 
for loaf bread. When baked this will yield 96 four* pound loaves, there 
being a loss of 71 lbs. in baking. The same amount- of flour will take 
up 210 lbs. of skim milk and the dough will yield 110 four-pound loaves, 
or 14 more than is obtained when water is used. In this case there is 
a loss of 50 lbs. during baking. The water bread is valued at 10 cts. 
per foiir-poiiod loaf, and milk bread at 11 cts. Deducting' the cost of 
the skim milk, which is estimated- as 11.64, the milk bread gives 86 cts. 
greater profit than the water bread. Analyses of water bread 'and 
bread made with skim milk {contaiiiing 0.03 per cent fat and 9' per cent 
solids) are reported. Two of these follow : ' ' ■ , 


Composition of bread made with ivater and with skim milk. 


W ater. 

Proteia. 

FTtrogeii- 
Bat. , free 

extract. 

Cnida 

fiber. 

Ash. 

Bread, made ’tvitli, water. . . - 

.Bread made wi,tii -skim 'milk 

: Per cent. 

39. 36 

; 38.64 

j Percent. 

I 7,31 

! 9. 19 

1 

Per cent. Per cent. 
0.13 1 53.59 

;51 51.07 

Per cent . ! 

0.33 1 
1 . .31 1 

Per ee7it. 

«0.29 

1 . ' a. 28 


a lBcintUng 0.15 pboapbates. 


The superior food value of skim-milk bread is discussed and the use 
of skim milk for bakers’ goods other than bread is treated of at some 
length. 

Bread made from wheat by the so-called “antispire” system 
of Desgoffe and Avedyk, L. Pagliani and O. Mazza (Biv. Iff. e 
Smi. Putb., 9 (1S,9S), Vo. 1, iip. 118-140, pL 1). — The process of making 
■whole-wheat bread by the “ antispire” system of Desgoffe and Avedyk 
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Is described. By -this method the grain- is rubbed into a line powder 
and does not become heated. Experiments with healthy young men 
are reported, in which this bread was compared with army bread (black 
bread) and with ordinary white bread. In the following table the coeffi- 
cients of digestibility obtained and the daily income and outgo of nitro- 
gen are shown: 

Exiyerimenis ivith bread of different sorts. 


Coefficients of digestibili-ty. ; Xitrogen. 


Food per daj*. 

Time. 

.. _ _ 

Dry 

mat- 

ter. 

Nitro- 

gen. 

1 Garbo - 
Fat. : hy- 
i drates. 

A.sli. 

In 

food. 

In 

urine. 

III 

feees. 

Ciain. 

TJiLN, C.P. 

200 gm. milk, 200 gm. 
meat, 500 gin, army 

Bays. 

Fer ct. 

Per ct. 

' 

Per cf.: Per et. 

Per ct. IGrams. 

(jrams. 

Grants. 

Grams. 

bread 

0 

87.3 

81.3 

79.1 

89. S 

71.5 

13.4 

9,2 

3. 5 

1.7 

200 gm. milk, 200 gm. 
meat, 520 gm. “anti- 
apire” bread (made 
in Berlin) 

5 

83.8 

70.3 

80.6 i 

85.6 

67,3 

14.3 

9.5 

2.3 

2.0 

200 gm. milk, 200 gm. 
meat, 565 gm. wnite 
bread — .7 

5 

92.5 

80.6 

i 

87.4 : 

96. 6 

75.1 

13. 6 

9.7 

2.6 

1.3 

MAX, P. G. 

200 gm.meat, 917 gm. | 
army bread — 

5 

1 93.6 

j 85. S 

44.7 i 

96.3 

66.6 

10. 5 

12.8 

2.3 

j ' 1.4 

200 gm. meal. 790.2 gm. ] 
“antispire” bread i 
{made in Berlin) 


87.4 

i 

1 80.4 

32.9 : 

92.9 

74.5 

10,1 

. 10. 1 

3. 2 

;18 

350 gm. milk, 150 gm. 
cheese, 590 gm. “ anti- 
spire” bread (made 
in Kome} 

i ' 

1 5 

88.6 

■ 73.8 1 

S2.S : 

SI. 2 

! 73,4 i 

i 14. 2 : 

9.1 

i . , 

! 

3.7': 

1.4 

350 gm. milk, 150 gm. 
cheese, 61.7 gm. army- 
bread .’7 . 

1 ^ 

1 92. S 

? 80.8 

; 93. 1 

92.6 

! 75.3 

1 

1 13.5 : 

10. 0 

j 2.6 

.9 


The principal concliisions are: The ‘‘ antispire whole- wheat bread 
contains a little larger i)ercentage of albuminoids than other breads 
commonly in use. This bread has a nutritive value somewhat greater 
than army bread and somewhat less than common white bread. Since 
this bread may also be prepared more cheaply, its use is more eco- 
nomical than bread prepared from flour ground in the ordinary way. 

Pnrtlier investigations on the effect of fermentation on the 
value of hay, Holdefleiss {Mitt, Lmidn\ Inst, Breslmij 1899^ 'No, 
59--74 ), — In continuation of i>revious work, ^ the author reports experi- 
ments on the effect of fermentation which takes place in the curing of 
hay. From all his investigations the following conclusions are drawn : 
The curing of hay is not simply a drying process. In addition to dry- 
ing, the hay undergoes fermentation which has a marked effect upon' it. .. 
To obtain good liayit must be treateddn such, a way as toseciire proper 
fermentation.' The best hay is obtaiiied'if tbe'greea crop is 'raked, into 
heaps or- placed on ' drying racks after it'h'^^s %i]ted slightly. . The, heaps 

Ufeiit. Lainhy. Presse, 24 (1897), p, 433, 
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from o to a meter liig'li at first. Aiter tlie grass or otlier 
rjarei'inl is more wilted, tlney may be 2 meters liigii. Drying on racRs 
is es]H,eiaily desirable witli iegiiminoiis crops.. 

Ill foUlition to the production of aromatic bodies, ferineiitatioii iiii- 
tlie bay by diminisliiiig the quantity crude fiber and by 
iiicTeasiiig the relative amount of other lintri'^iits, especially nitrogen- 
free erctract. Tlse greater tlie fermentation the more the crude fiber is 
dimltiislied, and this is especially marked vrh^ii hay is dried on racks. 
Hay which has undergone |)roper feroieutatiom lias a better flavor anxi 
agrees with aiiiiiials better and is apparently intore digestible than hay 
whiGli has dried quickly in the sun without ferm exit ati oil Feriiienta- 
tioii apparently diiiiiiiishes the amount of pentosans in hay, especially 
that muide from grass. It also seems that the amount of true protein 
is iiieueased. 

Feeding experiments {A(p\ Stiulents' 9 (1899)^ Ao. 4jp]). 116, 
117). — brief account is given of a feeding experiment with steers at 
the iarm of the Eoyal Agriciiltiirai College of Oireiicester. Two Aber- 
(ieein Angus steers fed during the winter daily ration of 4 lbs. decor- 
ticafeid cotton-seed cake. 0 lbs. maize meal, 18 lbs. hay and chafl^ and 15 
lbs. roots, gained 14 lbs. per. head per week, l^he cost of a pound of 
gain was lt'1.5 cts. Two similar steers fed a cMly ration of 7 lbs. liii* 
seedenke and lbs. oatiiieal, with the same amount of liay, chaff, and 
roots as the others gained 12 "lbs. per head per week, the cost of a 
poiitul of gain being 15 cts. The dressed eaiXL^ss in the first lot con* 
stitiitexl fi0,6 per cent of the live weight ani in the second 59,3 per 
eeiit, The flesh of the first lot was regarded as superior, showing more 
lean, in proportion to fat. The composition of the concentrated feeds 
used, is reported, 

p.«>a3txy experiments, J. Dryben ( Utah Stct.Bul 60, pp. 110-137, Jigs. 
10 ), — Hiie experiments, which are a contiiiuatwn of previous work (E« 
S. E,, M, p. 77), have to do vrith the .relative vakie'of year-old hens and 
pullets, early and late liatched pullets, and tlie effect of exercise on 
'egg* pnoductioiL U'S well as a comparison of iltfferent breeds. Ten lots 
were used in the tests. Lots 1 to 5 each contained o Kose-coiob Brown 
Legiu>ilis, lots 1 and 2 being early-hatched piilfets; lots 3 and 4, early- 
hatched year-ok! hens., and lot 5 late-hatched pmllets. Lot 6 contained 
.S Blsiek Legiiorii pullets; lot 7, 5 late-hatchetl Barred Ply,moiitli Eoek 
pullets; lot 8, 4 year-old Light Brahma hens; lot 9, 5 late Brahma pul- 
lets, and lot; 10 Barred Plymouth Rock pullets, Three of the lots (¥os. 
3, 4, and S') were used in the test of the previous year. All the chickens 
were g-iveii in the niorniiig a warm mash of l>ran, ground oats, and' 
giuiiiid corn (2:1:1), seasoned ■ with salt and a little cayenne pepper. 
Ihirio^. the fcueiioon XI little whole grain, (mats itnd wheat on alteruat- 
iug days) wm feci,, and kte in the afternoon alL the wheat they would' 
■/exrt up' dean. Three times n week all ■"the lots "were gwen cut. green 
lioi'ie .lU'eat scraps. A suitable amount of green food was also siip- 
■plicd.. Tile lots were kexff iu pens, as in the prerious test. Lots 2 and 
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3 were feci from boxes and had iio exercise* All tlie other lots liad 
exercise. This consisted in scratching for the grain, ratioiij which was 
scattered in straw litter. With the exception of 3 lots the test cov- 
ered 1 year^ begiimiiig hiovember 9^ 1897. With lot 6 it began about 
1 aio'iitli later; with lot 7, about 4 months later, and with lot 19 
about 2 niontlis later. Eecords were kept of the teiii])eratiire of the 
poultry lioiise. The following table summarizes the principal results 
of the test : 

Mesnlts of feeding test with chichens. 


Lot, ' 


I Cost of 
; food per 
; fovii. 


Average 
n limber 

laid per 
fowl. 


1 Cost of 
Value of ; 'food jjer 

1 Proft oil 

eggs. ! dozen 

1 food. 


egs's. 


WITHOUT EXERCISE. i 

2 : Pullets I 

3 ; Tear-old bens ^ 

WITH EXERCI.SE. 

1 , Pullets I 

4 I Xear-oM hens | 

5 ; Late-liatelied imllets : 

(! i Black .Leghorn ],)niiets 

7 i LatB'hateiied barred Plymouth Ilock pullets. 

8 I Xear-oid light Braliiuas 

9 I Liglit Brahma pullets 

10 I Barred PlyiiJoiitli Ilock pullets 


Cents. 



Cents. 

Per cent. 

64.4 

157 ^ 

SI. SI 1 

4. 9 

1S5 

G2.1 1 

150. S 1 

LOS j 

4.9 

170 

67 , 

ICO. 2 ' 

1.91 : 

” 

182 

66. 5 

114.2 : 

1.11 : 

7 

67 

GO. 5 

164.6 

1.78 

4.4 I 

194 

7J.G \ 

BIO 

1.33 ' 

C. 9 

77 

a 50. 7 : 

105 

i.1'1 

0. 5 

1 97 

90. 2 • 

97 

.90 i 

11.1 : 

! 8 

82.9 : 

129 

1.33 ' 

7. 7 

I 37 

572.2 

127 ■ 

1,28 

6.9 

77 


a For S'liionths. 


h For 10 nioiitlis. 


The results, of this trial and those of the previous year a.re discussed 
at length. Some of the principal conclusions follow: 

best egg record during the second year was made by a pen of Brown Leg- 
3ior,ii pullets, liatelied June 10. . . 

•Lis to the effect of exercise [on the amount of food required to produce a do,zeii 
cggs]j contradictory results were secured. . . . Exercise had little apparent effect 
the weight of the fowl, that little heiug a slight i,ucrease in iveight. The 
®c^ggs from the 2 lots without exercise averaged 4 per cent heavier than those from 
ilie 2 e,xcrcised lots. This confirms results of the previous year. The eggs from 
Jots B and 4 weighed 3i per cent more during their second year than durhig their 
^irst. The exercised lots consumed a trifle more food than tliose without exercise. 

“'The eggs from the 2 lots of Light Brahmas weiglied an average of 1.64 lbs. per 
4ozeii ; those from the 5 lots of Brown Leghorns averaged 1.46 lbs. per dozeUj or about 
S3 per cent in favor' of the former.'* 

Maize as a popular article of diet in Servia, A. Z'EGX and R. I^Iajstoroyie 
(fjhem. Zi(j,y 23 {1S99), Ko, 51, pj). 544, 545 ). — The authors describe the ways of pre- 
paring and serving ground and ripe maize in Servia. The unripe ears are roasted or 
tj<o!led,'a variety of maize is ]3opped, and several sorts of bread and similar articles 
and a fermented beverage are made from maize meal. The composition of yellow 
and white maize meals is reported as Avell as that of the boiled inai,ze, popped , coriq 
{imd a number of sorts of maize bread, 'etc. 

Sugar as food, P. Strohmer {Cliem. Ztg., 23 {1899), Ao. 4.4, p. 467). — AU' abstract 
of an address , before the meeting of the ^‘Central-Xereins fiir Rubenzucker-Iiidiis- 
■terie ” of Austria-Hungary at Bozen in May, 1899. 

Chemical analysis of, bread made by the “antispire” system of Desgoffe and 
Avedyk,, P. Griacosa,' (R ir. Lj. e San. FuM., Moma, 9 {1898), Ho. 4, pp. 140-147). 

Macaroni wheats (Jgr. Gaz, Neio Sottih Tfales, 10 {1899), Ho. 9, pp. 980,981 ). — 
NJotes on macaro'ni making and on growing macgxoni wlieats in Australia. 
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Edible flowers (Jour, Hyg,, {1S99), No. IISS, JW- 169). —A popular article 
taken from Bill. Soc. Borf.^ Orleans et Loiref, 

Cold, stox'age for eggs (Jgr. Gas. Abid South Tfalts, 10 [1899), Ao. 9, pp. 889^ S90 ).- — ■ 
Tiie Taliie of cold storage for preserving eggs is pointed out. Notes are given on 
tlie application of this metliod iii New South. Wales. 

Practical introduction to the chemistry of nutrition, H. Thoms [MmfiUmiug 
in die pnildlsche AJifirunfismittelchemie. Leipzig: S. Blrzel, 1899, gyp. l /J/-}- 
ifd)."~This contains a botanical and microscopical section by E. Gigl. 

Simple methods of esamiiiing food materials, bev:erages, air, water, iilnmiiiat- 
ing materials, etc., P. O. SmOlbnski {Proatgetshie Sgyosohui IzshjedovanUja I Otzyenici 
Bolyrol^aelwsivenmstL St. Peiershiinjj 1899, S. ed,, pp. -This volume inciiides 

chapters on nutrition, meat and meat products, fish and fish products, milk, cream, 
butter,, cheese, fats and oils, eggs, honey, Hour, meal, bread and confectionery, legu- 
miiioiis seeds, vegetables, beverages, including, tea, coffee, wine, beer, etc.; condi- 
ments, spices, preservatives, coloring matters injurious to health, kitchen utensils, 
air, water, water supplies, soil, dwellings, illumination and illiiiiiinaiits, and clothing. 
Many references are given to vrorks in Russian and other languages. 

The adulteration of flours with rye, buckwheat, rice, barley, maiae, beans, 
and potato starch, Balland {Jour. Pharm. et CJim.^ 6. ser., 8 {1898), N^os. 6, pp, 9S9- 
M3; G,pp.m-JB0).^ 

The e^iamination of flour, J. Hockahf {Oesierr. Chem. Ztg., 3 {1899), No. 15, pp. 
409-413). — Some of the recent \Tork on the examination of flour for the detection of 
adulterants is reviewed. 

Microscopic esiamiiiation of wheat flour, E, Collin {Jour. Pharm. et CMm., 6, 
8er., S (1898), N'os. 3, pp. 97-105; 4, pj). 150-156, fig. 1; 5, pp. 200-311, figa. 3). — Histol- 
ogy of the wheat kernel and comparison of wheat flour with like materials used as 
adulterants, . 

Some results of dietary studies in the XJnited States, A. P. Bkyant ('?7, S. 
Dept. Agr. Yearbook 1898, gyp. 439-452). — The principal results of the dietary studies 
made among people of different incomes and occupations in the United States are 
cited, and ways are pointed out in wduch the information obtained may be used. 

Inspections of milk tests and feeding stuffs, J. L. Hills {Vermont Sia. Bui. 68, 
pp, S3-38), — Some of the reasons for legislation to protect dairymen and purchasers 
of feeding stuffs are given, as well as the text of the Vermont laws on these snh- 
jects. The essentials of the Taws are discussed. 

Utilization of residues from beet-sugar manufacture in cattle feed, G. L. 
Spenc.er (U, S, Dept, Agr. Yearbook ISBS, gyp. 313-330),— The author discusses the 
feeding value of beet tops, pulp, and molasses. In his opinion the tops, which coii- 
tain a comparatively large percentage of various salts, should be left on the soil for 
their fertilizing value unless the manure of the animals fed is returned to the land. 
Foreign experiments on the feeding value of beet pulp for farm animals, are cited 
from a previous publication of the. Department (E. S. R., 9, p. 344-), and the successful 
feeding of the juilp'aiid molasses iu the United States is hrietly treated of. 

Pood value of .guinea grass ( Queensland Agr. Jour., 5 (1899), Afo. 3, gyp.' 303-304 ). — 
The wmrk of the^ Botanical Garden of Trinidad (E. S. E., 10, p. 1089) on guinea 
grass is cited and discussed. 

Treatise on the oil-bearing seeds and vegetable oils, Gabain Beos. (Tralte 
sur la queuiim- des grumes okagineims et des liuiles vegetates. Eavre, 1899, pp. ' S3). 

' The .influence' of .fermentation on the value of hay ( Dewt ' Xciwdir. ' Prease, 36 
(1809), No. 56, pp. €43, 644).— A brief account of Holdefleiss’ experiments, (.see p. 479). 

Problems and progress of animai .physiology in relation to agriculture, ^N. 
.Z'UNTZ '{LeMumgem und Aufigabon der Tierphyaiologie im Bimste der ' ZandW'irtsGliafi. 
Berlin: F. Fareg, 189$, PP- ^3). 

Animal heat. " Chemical principles of the production of heat by living "ani- 
iii,als,, B'LRThe,lot' animale. Frincipes ehimiqnes de la gyroduetmi de la chaleur 

ekes les tires rirmtu. Fans: Gauthier- ViUars, 1899, rol, 1, pp. NTIA-Nl; ml. 3, pp. 
151 ). — Volume 1 contains the text, and volume 2 the tables. 
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1!Iie .formation of fat from protein in a cat, M. Oremer {Ztsekr, Biol^ 3S {IS&9), 
Ao. 2j])p. 309-^314 ), — A controversial article in whicli a metabolism experiment witli 
a cat is reported wMcli is believed to establish the formation of fat from protein. 

•Metabolism experiments with proteid bodies containing phosphorus and 
free from phosphorus, H. Zadik {Arch. Fhjaiol. lPJliiger~\, 77 (lS99)f Xo. pp. 
1-31). — Experiments with a dog are rex>orted in which the b;.ilam*e of incoine and 
outgo of nitrogen was determined. 

The effect of sugar, J. A"0N Kossa ( Arch. Fhysiol. IF/liiger'jj 75 (1SS9), Xo. d-7; pp. 
SlfJ-331). — A number of experiments with birds and maimnals are reporttM in which 
sugar solutions (usually saccharose) were injected subcutaneously. The author con- 
cludes that large doses thus injected or -small doses when continued for a long time " 
produce serious pathological changes. 

The effect of sodium chlorid on the cleavage of protein, W. Stracb {ZtscJir. 
BioL, 37 (JS99)^ Xo, A pp. 537-549, dgms. 5). — The balance of income and outgo of 
nitrogen was deterinined in a number of experiments with a dog. The conclusion 
was reached that sodium chlorid diminished the cleavage of x)rotein, although the 
'effect was slight. 

The excretion of phosphoric acid after castration, N. Schulz and 0. Falk 
{Ztsclir. Fhysiol. Chem., 37 (1899), Xo. 3, pp. 350-354). — In view of experiments with 
female dogs the authors conclude that Cnratulo and TarulliA ^ opinion that the 
increased excretion of phosphoric acid in the urine after castration is due to retention 
of phosphorus in the body is not substantiated. Their own experiments do not 
enable them to explain the cause of this increase. 

The value of accurate determinations of the sulphur in urine in Judging of 
changes which take place in metabolism, E. Harnack and F. K. Kleine {Ztsclir. 
Biol., 37 (1S99), Xo. 4, pp. 417-443). — A number of experiments are reported. The 
general conclusion was drawn that determininingthe sulphur in urine is not of great 
value in j udging of disease, since this factor is greatly iiiliuenced by the food. 

Rational stock feeding, F. E. Emery and J. M, Johnson (Xorth CkiroUtm Sta. 
Bui. 163, pp. 361-3SS). — This is a general discussion of the subject, the topics treated 
of being definition of terms, composition and digestibility of feeding stuffs, feeding 
standards, and the method of calculating rations. The bulletin includes a table 
showing the coefficients of digestibility of a large number of feeding stuffs and 
mixed rations. In every case the source of the figures given is indicated. 

Handbook of the rational culture of fields and meadows and the utilization 
of crops based on the modern theories of feeding, R. Braungakt (Randhuch der 
raiionetlen JViesen- und iceiden-Kultur iind Fniterverwendung, eniwicl'elt mid misgestaltet 
auf den G-rundlagen der modernen Futterungslehre. Miinchen: T. Ackerman, 1899, jyp. 
VII -^664). 

The maintenance ration of cattle, H. P. Armsby (Pennsylvania Sta. i?pL 1S97-9S, 
pp. 6o-71). — A brief summary of some of the xjrincijxal results and deductions reported 
in Bulletin 42 of the station (E. S. R., 10, p. 1079). 

Keeping goats for profit, A. Barnes ( 17. 8. Dept. Ayr. Tcarhook 1S9S, pp. 431-438, 
pis. 3). — Statistics of the number of goatskins used annually in the United States 
and of the number of goats raised here and abroad are given, as well as of the 
uncultivated land suitable for goat raising available in this country. Since so few 
of the goatskins needed are produced here, the author believes goat keeping may be 
made a profitable industry, since the milk, hair, flesh, etc., may also be made to yield 
considerable returns. 

Feeding and slaughter experiments with pigs fed ammal meal and the 
residue from the manufacture of tropon, O. Hagemann, and E. Ramm' 

.. Landw. Fresse, 36 (1899), Xos. 70, pp. 790, 791, Jigs. 13; 71, pp. 805, 806, fig. ^1).— Feed- 
ing and slaughter experiments are’ reported with 3 lots of 2 xjigs' each : One, lot was 
Ted animal meal and one the residue, from the manufacture, of tropon,' while the 
third lot served as a control. 


' La secrezione interna delle ovaie. ■ ' Rome : Fratelli Centenari, 1896. 
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Stations for raising ponitry, Kxaup (Ztsclir, Lanchv. Fer. Hessen^ 1899, Xo. 34, 
jiji. 4:2S-43i).—k i>Iaii for cooperation in raising poultry is described and iiistaii(3es 
cited to sliow that the plan may be successfully carried out. 

Russian poultry and egg industry {Jour, Bii, A(j7\ {^London'], 6 (1899)^ Ao. 1, pjh 
£>^9-,:^::?),— A soinevliat extended account is given of egg production and marketing in 
Eussia, 

Five imndred years of piscicultiire at Wittingaii, J . Susta (Fthtf Jalirli iinderfe 
der Tekiiicirtliseliaft sii Wittingan. Stettin: Herrclce ^X^eheling, pp. X/~f Aid). 

BAIEY EAEMIHG— BAIRYIia 

ContribiitioBs on tlie rational nutrition of cowSj O, HAaEMANN 
[Landiik JaJirk, ^8 (1899)^ A"o. 5-4, p]). 485-534 ). — The principal object 
of tills inyestigation was to determine whether rations rich in fat 
produce milk with high fat content, as claimed by Soxhiet (E. S. E., ^ 
8, p. 1010). Two. cows were used, and feeding and metabolism experi- 
ments were made with different rations in 0 periods* The basal ration 
eoiisisted of hay, straw, dried beet diffusion residue, and salt. To this 
was added in the first period malt sprouts, in the second period peanut- 
cake meal and a mixture of oO parts by weight of cocoa shells and 40 
parts of molasses, in the third period linseed meal, and in the fourth 
period ‘‘maize- cake meaU- In the fifth and sixth periods the rations 
wei’e the same as in the first, except that 500 gm. of sesame oil, emul- 
sified in the drinking water, was added in the fifth period, and sesame 
oil in a weak alkaline emulsion in the sixth period. These rations fur- 
nished quite widely yarying amounts of fat. The experiiiieiit began 
December 13, 1897, and continued until May 27, 1898. The metabolism 
experiment covered 10 days in each period except the last, which was 
only 7 days, as the cows would not drink the alkaline emulsion longer. 
The ' iiidiyidiiai record for the production of milk and fat and for the 
metabolism, experiment is given for each period. 

.All the calculations of the results of the experiment are based upon * 
the amounts of nutrients digested, as shown by the digestion experi- 
ments. Ill considering the results account is taken of the natural 
shrinkage with advancing lactation. On the supposition that except 
for ' the difference in rations the shrinkage would have been regular 
from month to month, a table is presented which shows the actual yields 
of .milk and fat, and the calculated yields allowing for a regular shrink- 
age between the first and fifth periods, during' which practically the 
same ration,s were fed. The difference ■ between the actual yields aiid 
the calculated yields in any period is assumed to be- due to the ration. 
The actual milk yield in the intervening periods is shown to be higher 
than the, calculated yield, allowing for natural shrinkage. Although a 
larger' amount of total digestible nutrients was eaten in these periods 
it is thought that this alone could not .have accounted for the increase, 
..for ill period 3, when t-he largest increase iii' yield was apparent, the 
".smallest amount of nutrients was digested. The largest amount of. 
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digestible protein was coiKSiiiiied in this tliird period, IioweYeig wliicli 
is tlioiig’lit to bear out tbe tlieory tliat inilcli cows require rations ricli 
in, protein. 

Ib regard to tlie fat, tlie results furnisli no indication tliat tlie fat of 
tlie food alfects tlie production of fat in tbe milk. Tbe largest aiiioiint 
of fat Axas digested in tbe foiirtli period, but tbe milk in tliat period was 
poorest in fat. The ration in tlie third period eon tallied considerably 
less fat blit the milk was .rielier in fat and contained a larger total 
ainoiint. The larg'est total yield of fat and tbe largest percentage of 
fat in tbe milk occurred in tbe second period, wben the ration con- 
tained approximately tbe right amount of fat tor a cow (218 gm. for a 
cow weigbiiig 560 kgt), the smallest amount contained in any of tbe 
rations ricb in bit. 

' The aiitbor concludes that iieitber the jierceiitage nor the absolute 
amount of milk fat is dependent upon the fat digested from the food. 
He believes tliat some feeding stubs contain certain materials, the 
nature of which is at present unknown, which stimulate the lacteal 
glands to greater general activity in some cases, and in other cases so 
iiiodi,fy tbe cell activity of the glands tha:t a milk richer in fat is pro- 
duced. This is held to explain why tbe fat content increased so 
materially under the mixture of cocoa shells and molasses, and -wliy in 
the fourth period on maize-cake meal the m.ilk yield was maintained in 
spite of the natural shrin,kage, although tbe fat coi,itent of the^ milk 
diioinislied. The author cites iimneroiis experiments in support of this 
hypothesis, among others some conducted by Eamm and ' himself 
(E. S. E., 9, pp. 788, 879) on 10 concentrated feeding stuffs of widely 
different fat content. In these experiments the 2 feeding stuffs poorest 
and richest in fat both gave milk with the same fat content, while the 
poppy cake, very rich in fat,, gave milk with the lowest fat content, and 
the mixture of molasses and palm-nut cake, which was very poor in fat, 
gave iiineli the highest fat content. 

During the time the emulsified sesame oil was fed the inilk yield 
decreased and the fat content increased slightly, but this is believed 
to have been due to the advanced stage of lactation rather 'than to the 
effect of the oil. At that time the cows were giving less than 3 qts. of 
milk per day. They refused to take the emulsion after the seventh day. 
The substance giving the characteristic sesame-oil reaction' was not 
transmitted from the food to the milk. 

Herd testing, 0. L. "Penny {Delmvare Sta, 1893 ^ pp, 159-197^ 
dgrm. 2).-— The author discusses the utility of herd testing; -f! net nations 
in C|iiaiitity and quality of milk from morning to evening, from one' day 
to the next, from the beginning of lactation to thC' end, and from year 
to year; basis of herd selection; balancing' a herd; determining the 
efficiency of dairy cows, and the' ratio" of butter fat' to total solids. 
The 'cliscussioii is based on results 'of .tests of a; large private lierd, cov- 
ering’ a luimber of years, a large part of the data for which are given 
in "tabular form. ' 
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The results bearing on fluctaatioas in milk from morning to evening 
are summarized as follows: 

111 coolparlsoE Ijetweeii morning and evening of tlie same clay, out of 109 distinct 
ol) serrations^ 46 showed more millc in the morning, 57 more in the evening, and 6 
ef|iial (iuantities. Out of 104 distinct ohservations, 72 showed a higher percentage 
of fat In the morning, 27 in the evening, and 5 an ecpiality in percentage.'” 

A table gi¥es tlie detailed data for a test of 5 cows for 3 periods of 
one week eacliy with, averages for eacli cow for the different periods. 
Tire differences in yield of milk from one morning to the, next and from 
one evening to the next are reported separately as the daily fliictna- 
tions. The average of each series of daily ffiictiiations is expressed in 
actual weight and as a percentage of the average yield for the period. 

^‘It appears from the table that the least mean fluctuation in weight of milk from 
one morning to the next, or from one evening to the next, is 0.26 Ih., equivalent to 
24 percent, and that the greatest mean fluctuation within any one period is 1.58 lbs., 
equivalent to nearly 12 per cent.’ . . , The average of the 5 cows for the 3 periods 
is a mean daily fluctuation in percentage of fat of 0.29 per cent, while the average 
of the extreme fluctuations within each several period is 0.56 per cent.’’ 

Computed for semi- weekly periods, the average fluctuation in butter 
fat was 0.08 per cent, in contrast to the daily fluctuations of 0.29 per 
cent. *^'This shows how much nearer the truth is a three-day sample 
than a sample from a single milking.^’ 

With regard to compensation in yield, the in suits of several tests are 
noted as showing that within short intervals of time ^‘it is not the gen- 
eral rule that an increase of quantity means a decrease in solids, but 
rather the independence of the two, with a slight inclination in the 
opposite direction, i e., with a slight inclination to show the heavier 
yield of milk to be richer in quality than the poorer.’^ 

Eleven cows were each tested 3 times at equal intervals during the 
period of lactation. The average results showed a uniform decline in 
yield of butter fat. The individual cows, however, showed great irregii. 
larities, indicating that tests at repeated intervals . during the period 
are necessary to determine the productiveness in the case of indi vidiiai 
cows. ' Annual fluctuations in yield are not considered siiificieutly great 
from a practical standpoint to warrant the testing of a cow beyond the 
■first period of lactation, or, if the indications are unfavorable, beyond 
the -second period. 

■ Under basis of herd selection, the- author discusses different bases 
depending upon the use to be made of the milk. The nuiiiicipal ordi- 
nance of Philadelphia prescribing for milk a;-minimum . content of -12 
-.per cent solids .an-d 8.5 per -cent 'solids-not-fat is not considered a good' 
basis as it makes no requirement for fat.,'-' Balancing 'a herd consists iii- 
c-onibming cows of high yield in'S’Olids'so.that the mixed ,mtlk will, with' 
■maximum weight, clear the legal standard as to quality. / The efficiency 
of a cow may be determined by computing the' arithmetical ■mean of the 

‘A eonamuiilcation from the .author states, that- the greatest mean fluctuation 
should have been g^i'X'en as 2.53 lbs., equivalent to 21.3 per cent. 
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tests made at equal intervals during one period of lactation* In this 
way the relative order of merit of 46 cows as regards production of inilh^ 
total solids^ and butter fat was determined. Of the whole number, 19 
gave over half of the weight of milk, 20 over half of the solids, and 21 
over half of the butter fat. The ratio of butter fat to total solids in 
•oiie herd was found to vary from 0.238 to 0.427, with an average of 0.312. 

Investigations on the varying composition of butter, J, J. L. 
Van Eijn {Clwm, Zt(j.j2S {1899), No. 43, pi). 453, 454 ). — The investiga- 
tion relates to the volatile fatty acids of butter. During the months 
of September, October, iNovember, and December weekly samples of 
butter were taken from 24 different places in various parts of Holland. 
In this way about 700 samples of butter were examined. In these 
samples the volatile fatty acids were found to range between 17 and 32, 
being for the larger number of samples between 23 and 26, although 
the tigures 20, 21, and 22 were quite frequent. Half of the samples 
showed less than 25 volatile fatty acids and thus were below what is 
usually considered the normal for butter fat. 

About half the butter examined was made from mixed milk of 500 
to 1,000 cows, so that no individual induence could have been exercised. 
NTearly all of the cows had calved between the ])revioiis February and 
April. It wms found that there was a decrease in the volatile fatty 
acids with advancing lactation up to some time in October, when there 
was an increase; and there was a noticeable connection between the 
increase in volatile fatty acids and the time the cows were taken off of 
fall pasturage and fed in the barn. The author concludes that stall 
feeding has a marked influence on the composition of butter, and that 
this affords a means of preventing the volatile fatty acids of the butter 
■from falling so low in' the autumn as to be suspected of being adulter- 
ated with margarin, under present laws. 

Keeping milk in summer, H. j\1. Cottrell, F. C. Biirtis, and 
D. H. Otis (Kansas Sta, Bui. 88, pp. T'). — An account is given of 

a method employed at the station during the summer for keeping milk 
in good condition for 40 to 52 hours without the use of ice and at a very 
small cost. The building used for this purpose was made of -old fence' 
boards and covered with building paper. The total cost was about 
$5. The milk was cooled immediately after tnilking to about 60^ F. 
by passing over -a milk cooler. The cans containing the milk were 
placed in half barrels and surrounded with well water, which was 
changed morning and night. Care was taken to avoid contaminations' 
In milking and handling. The results are considered as showingYhat 

any farmer in the State can deliver milk in good , condition' to the 
creamery ill the hottest weather, and deliver Siinday^s milk as well as 
:that of other days.” 

/.Bacteria in ■ cheese, J. WEiNziRL;(BtiL-, iufe. Betmou' Un4v.,^ 
11.. (1899), ' Art. '7, pp. M9-16B)—T\\% author- reviews the' work of others 
on this, subject and reports' some ■investigations' made' by himself in 
■collaboration ■ with H. L, . Eussell ■ of ■ the ■ Wisconsin' Station. The 
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exaiiiiiiatioil, of 6 experimental clieeses sliowecl o'\'etwiieliiiiiig 

prepoTiileranee of the class of germs we have designated as the lactic- 
acid bacteria, while the casein digesters are relatively few in number 
and soon disappear from the cheese entirely^’ 

To study the distribution of these classes of bacteria in cheese, 31] 
samples of cheese procured from 0 of the principal cheese-pro;, liicing 
States were exainiiiecL The lactic acid producing germs were foiiiid in 
all of the samples, being the most luimeroiis class in tliree-fourths of 
the samples, (las- producing germs were i)reseiifc in till samples but one 
and were the most numerous class in approximately one-fourth of the 
cheeses. 

^‘Tlie presence in relatively small numbers or the entire absence of tlie (ligestiog 
aiid.-iientral classes eoiifmns our conclnsion that these play no impoixarst fuiietioii 
in the cheese aii<l are present in it onb" because they were present in the milk, ]H>r- 
haps by accident or carelessness in handling the product, but never really iioiirisli 
in the- cheese medium. . . , ’There can scarcely ].>e any question that [the lactic- 
acid bacteria] are directly I'jeiielicial, although playing no important r6]<:‘ in cliang" 
iiig the casein into soluble products. . . . They x>robably furnish much of the flavor 
peculiar to our best cheese.^’ 

Investigations on the ripening of Edam cheese, F* W. J. Boek-- 
HOWT and J. J. O. be Yries {Landboiiic, Tijdsehr.^7 (1899)^ pp, 6d-81;. 
Centhh u, Fa}\^8, Abt,,5 {1899), Xo, 9 j pp, 304-307). — Ciiiture tests 
were made to discover wliat sort of bacteria were found in the cheese, 
using whey gelatin as culture mediiun. Both avrobic and aiuerohic 
cultures were ma.de, although it is assumed that cheese coiitaiiis no free 
oxygen*, Eelam dheese made with milk colored blue by means of indigo 
sulphanid of soda tvas colorless at the end of 2 days, the indigo being 
rediieecl to white indigo. Sections exposed to the air turned blue' agiu'ii 
on account of the a-bsorption of oxygen by the white indigo, indicating 
tliu-t the cheese uvas free from oxygen. Like Freiidenreicli, onl}^ lactic- 
acid micro-organisms were found in the cheese. ’ Siibsec|ueiit cultures 
with milk gelatin as Medium led to the same results, indicating lactic- 
acid organisms to be the cause of the ripening proees-s. Accordingly, 
cheese vras made from milk imsteurked at 70'-' €h and inoculated with 
lactic-acid bacteria isolated from Edam cheese. This cheese did not 
ripen* The experiment was repeated w'ith other lactic-acid bacterii-i like- 
wise isolated if om Edam cheese, but with no better success. Iiiociiia- 
tion of pasteurized milk (70'^ C.) with a mixture of lactic bacteria 'was 
likewise iiiisiiecessfuL 

' On the theory -that -the ripening might be due to bacteria which are 
not ■' susceptible to culture, milk pasteurized , at 70- C. was inoculated 
with a- piece of Edam cheese 14 days old. This, however, did not 'riiieiL 
The' theory of Weigmann that the ripening process is tlie, result- of dif- 
ferent micro-organisms woi-king ■consecutively, and soon dying, w'as 
tested with milk pasteurized at 70^ 0. to which 1 liter- of iiiarket iniik 
was added, with negative result.- 

: The preceding tests were repeated with milk pasteurized at 53^"' C., lent 
while there was a more decided ripening, it was not normal Milk vris 
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tljeii used wliicli was drawn from 4 cows under as nearly aseptic con- 
clitioBS as i}ossil3le. Bevmrate portions were iiiocalatecl with young 
elieese (14 days old), witli a lactic-acid ferment isolated from Edam 
clieese,, and witli ordinary commercial milk. The results were now 
fpiite differeot. (Jlieese from milk inoculated with young’ elieese and 
with coiniiierc'ial milk ripened welh but that from the use of lactic 
organisms did not ripen. The three control portions not inoculated gave 
no ripened cheese. 

The authors conclude that: (1) The casein of milk wliicli lias been 
heated is so changed that it is not susceptible to ripening processes. 
(2) Although the ripening is due to lactic organisms, not every lactic- 
acid fermeot can iiroclnce rijieniiig. (3) The theory of Babcock and 
Riisseil is incorrect^ otherwise the control cheeses should have ripened. 
(4) The theory of Weigiiiann , if correct, must he modified as to the dying 
of the miero-orgaiiisms, since the cheese used for inociilatiiig* the milk 
was 14 clays old 

Dairy cows, Ct. Henry {Quebec l)epi. Jgr. Bui. 1, pp. jigs. 4). — A popular dis- 
cussion on the feediug and cane of dairy cows and the improvement of herds. 

Jersey cattle, their feeding and management (London : Vinton A Co.^ lS9Sj p)}}. 
o7). — This is a popular work prepared l>y the Eugiish Jersey Cattle Society. 

Building, remodeling, and ventilating barns, F. H. Kino ( JTlscojrsfw Dabpimen's 
Assoc. .Bpi, ISfVg 154-163, jigs. 4). — A discussion of stables for dairy cows. 

Dairying ill Denmark, A. Monvoisin {Jour. Jgr. Prat., 1S99, II, Xos. 36, pp. 349- 
$53; 37,pp. 3S3-391,jigs.-8). 

. Cooperative dairying in Belgium, M. Beau aiidM. Bougueret {Jour. Jgr. Prat., 

1S99, II, Ao. 40f 4S::P4$6). 

Milk: Its nature and composition. A handbook on the chemistry and bac- 
teriology of milk, blitter, and cheese, C. M. Airman {London: A. J C. Black, 1899, 

3 . ed . , pp . ATV-f- ISO ) . 

Contribution to the study of cow's milk, A, Tan Engblen and P. 'Wauters 
(BuL Jgr. [Brussels'], 15 {1899), Ho. 4, pp. ;29S-31I). — Determinations were iiiad© 
of the yield a/nd composition of miliv of 9 cows for one year. The results are given 
in tabiilar form and conclusions drawn. ‘‘Food lias scarcely any intliierice on the 
composition of milk. . . . Richness depends primarily on iiidlvidtial aptitude, and 
has no relation to the quantity of milk iirodiiced.'- 

Contributions on the spontaneous curdling of milk, Y. Kozani {Zfsehr, Hgg. u. 
Infecfiouskranl’., 31 {1S99'), p. 337; ahs. in Chem. Ztg., 33 {1S99), Ho. 53, Pepert.,p. 193 ). — 
The kind of lactic acid |»resent in spontaneously curdled milk is considered. ' 

Report Oil sanitary and bactericlcgicai work for the Department of Agricul- 
ture, A. L. Haines {Ppt. Hew Tori: SUde Depd. Jgr., 5 (1897), I,pp. 538-54S, I).— 

The author gives a summary account of his work in the State in the inspection of 
creamcudcs, cheese factories, milk-shipping stations, dairy apparatus, dairy products, ■ 
and the siiiTouii dings and food supplies of dairy animals, and describes a number of 
bacteria found in milk. ' , , 

On tile presence of tubercle bacilli in the commercial milk and butter iii^ Turin, 
A. Ec^ndelli {Ph\ Ig. e San. Piibh., Roma, 9 {1898), Ho. 34, pp. 873, 57f).— Tlie^iiives- 
tlgations were confined to milk. Endopeiitoneal inoculations in 40 guinea pigs were 
made with commercial milk from 15 diiferent sources. A' number of the animals 
''died suddenly, about 24 to 4.8 hours after the inoculation, wi'fcli symptoins' of iiito'xi- 
ciitioii from bacterial products or of acute infection Baoterimn: eoB. Of the 40 
guinea' pigs inocnlated, only 2 died with generalized tuberculosis.' Tin* re3mi'i],ider 
.were killed 6 mouths after the inocnljition, and rve:re found, on examination, to be in 
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soBnd conditioD. ' The author concludes that the presence of the tnhercle bacillus 
in the conimercial milk of Turin is not of frequent occurrence, and that the milk is 
in quite satisfactory condition in this respect. 

The development of the mechanical, skimming method and its iiiflneiice on 
Swedish dairying, K. P. Lundix {K, Landt, Akad. Smidl,^ 3S {1899) , No. 3j 'pp. 
187-153). 

AB C ill blitter making, J. H. Monrab ( A'u, IJl.^l899fPp, 108, figs. 79). — This 
is a quite elementary treatise designed, as the subtitle states, ‘‘^for young creamery 
butter makers, creamery managers, and private dairymen.^’ 

Tests of a new butter fei'ment, F. D. Chester (Belaivare Sta. Bpt, 1898, pp. 
47-49). — Butter was made from cream ripened with MicroGOccm lutyrBaromafaciem 
and compared with creamery butter. As regards both flavor and keeping quality, 
the evidence of experts was slightly in favor of the ferment hntter. The advan- 
tages in the tise of a good butter ferment as compared with the fortuitous ripening 
of cream are noted. 

The trials of cream separators at Maidstone, E. M. Greaves and J. A. Yoelcker 
(Jour. I*og. Jgr.Soe. England, 3. ser., 10 (1899), ])t. $,pp- 595-645, jigs. 6). — Detailed 
results of tests of 6 power and 9 hand separators. 

Seventh annual report of Wisconsin Cheese Makers’’ Association, 1899 (Ifis- 
cofisin Cheese Makers^ Assoc, Ept. 1899, pp. 910, jigs. 39). — Among the papers contained 
in the report are the following : The foreign cheese business in Wisconsin, J. W. Decker ; 
Cost of milk and butter production, T. L. Haecker; Modern improved methods of 
cheese making, D. M. MaePherson j The construction of curing rooms from a practical 
standpoint, F, 11. King. 

Stilton cheese, J. M. Dugdale (Jour. Bog. Agr. Soc. England, 3. sm\, 10 (1899), pt. 
9 , jjp. 351-370, jigs. 5). — The author revie ws the history of Stilton cheese and describes 
the method of maiinfactiiTe as observed hy Mm in Leicestershire and elsewhere, and 
points out certain causes of* failure. 

Influence of temperature on the ripening of cheese, E. Caster (Jour. Agr, and 
Sort,, 3 (1899), Nos. 6,pp. 142-144; 7, p. 163). 

How to construct a subearth duct, J. W. Decker (Wisoorism DmrymeiEs Assoc. 
Bpt, 1899, pj}. 127-lS4).—NoteB on the construction, advantages, and cost of subearth 
ducts. 

Dairy products of Canada, J. L. Bittinger ( F. S. Consular Bpts., 1899, No. 224, 
pp, 17-32). — A statistical review of the production of butter and cheese in Canada, 
with a summary of dairy legislation. 

The value of skim milk, W. A. Henry (Wisconsin Dairymen^s Assoc. Bpt, 1899, 
pp, 97-102), — Discusses the value of skim milk for feeding calves and pigs. 


YETEEINABY SCIENCE AND PEACTICE. 

The ' preparation and use of tuberculin, E. A. be Schweinitz 
{ U, S, Dept. Agr, Yearhoolc 1898, pp. 111-120^ pi. i).— The author gives 
a detailed, description of the niethod used in the laboratory of the Bureau 
of A,iiimal Industry in the preparation of tuberculin,, and general direc- 
tions for its use.' . 

' The 'Culture medium' IS; made in. the following 'manner : ,' On©'' pd'uhd' of : 
meat and', '1, .liter of water, to which is added ! per cent of peptone, 0.2o' 
per CBiit of salt, ., and 1 per cent of glycerin. '"'The .solution is 'boiled,' fil- 
tered, and plU'Ced in sterilized basks. ' The solution i'U' the flask, is then 
inoculated. ■ The 'l:ub,ercle germs introduce'dmiist be deposited carefully 
;UpG,n,,.th'e surface^ where they are allowed to io:crease iiiitii the surfece of 
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tlie inediiiiii is covered. The flasks are then shaken, gently^ so tliat all 
blit a small patch of the germs fall to the bottom. The remaining germs 
are allowed to iiiiiltiply until the surface is again covered, and this proc- 
ess is repeated until the medium is thoroughly filled with the germs. 
Tile flask is then sterilized by heating at a temperature of 120 ^ C. The 
contents of the flask are Altered and the filtrate concentrated to about 
one-iiftli of its original value. 

The tuberculin sent out from the laboratory for immediate use is 
diluted to such a degree that 2 cc. of the diluted tuberculin is a proper 
dose for an animal of 1,000 lbs. weight. 

The author gives a general table of directions for guiding State vet- 
erinarians and other persons who are using the tuberculin test in the 
taking of the temperatures before and after injection of the tuberculin. 

The question of the diagnostic value of tuberculin is discussed, and 
the author maintains that from general i-esults thus far obtained tuber- 
culin is for all practical purposes an infallible test, there having been 
reported but very few cases of doubtful or misleading results from its use. 

Cattle dipping, experimental and practical, Y. A. E’oegaaed ( 27. 
& Agr, Yearbooh 1S9S, 2>P- 453-472, Jigs. 2 ). — This paper contains 
a detailed account of the experiments which led to the discovery of an 
eflective cattle dip for destroying the cattle tick {BooiyliUm hovU). 

The first remedies which were tried, carbolic acid and corrosive sub- 
limate, were not at all satisfactory for the reason that they wem too 
Strongly Irritant upon the skin of cattle and not efiective in destroying 
the ticks.' 

Cotton-seed oil, the next reinedy to be applied, was floated on the 
surface of the water in the dijiping vat, the oil forming a layer of about 
2 to 3 in. in depth. It was found that many of the ticks survived this 
treatment and at the same time that the oil had a decided heating 
effect upon the cattle. Paraffin oils of less and less specific gravity 
were used in succession, and. finally sulphur was added to the oil, but 
still without perfectly satisfactory results. Some ticks' always sur- 
vived the treatment, and the cattle suffered to a greater or less extent. 

The dipping solution which i>roved most satisfactory was a so-called 
dynamo oil of very light specific gravity, free from acid, and contain- 
ing less paraffin and more of the volatile substances than the other oils 
which had been used. To this oil sulphur was added, and from a 
series of experiments it was found that all ticks were destroyed by a 
single dipping. 

The author gives the history of the experiments by means of ' W'hieh' 
it was shown that cattle taken from below the quarantine line and ' 
dipped in the solution just described could be 'safely transferred imme- 
diately after dipping to States north, of thequarantine line and allowed 
to mingle freely with cattle which had .never had' Texas, ' fever, „■ without' 
danger, of communicating' thC' disease. During these experiments it 
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was noticed tliafc some cattle wliicli appeared free from tlie (lisea,se suf- 
fered an acute attack of Texas fever in consequence of dipping. The 
disease is ajit to undergo a recriidesceiice from severe esx)osiire. 

Remarks on anthrax and raMes witli special reference to out- 
breaks recently investigated, V. A. Moore {E0. ITew YorJc State 
Ikff. Agr,, 5 (1897% J, 549-506^ o).— An outbreak of antlirax^ 

diiiing wliicli several cows died at Elmira, was investigateiL The 
origin of tlie infection was not learried. Tlie preventive treatment 
adoxded was tlie iiietliod recommended by Toiiissanfc. Defibrinated 
blood was drawn from an animal immediatelj^ after death, thorouglily 
heated in an autoclave, strained, and filtered. Four cubic centimeters 
of this sterilized blood preparation was injected into each of the well 
animals and into 3 cows which already showed signs of the disease. 
Isone of the well animals showed any elevation of temperature, and the 
3 sick ones subsequently recovered. This method is considered under 
certain circumstaiices even superior to that of Pasteur. 

The bacillus of anthrax {Bacillus anthmcis) is described, with various 
biological notes, and is distinguished from the bacillus of symx>toniatic 
anthrax and from ik s uhiilis. 

A report is made on an investigation of two outbreaks of rabies, 
during which several clogs, cows, horses, and one man died. Attention 
is called to the importance of careful examination and diagnosis of the 
disease in case of the desith of a dog with symptoms of rabies. This is 
necessary in order that prosier treatment may be given other animals 
and hiiioaii beings which may have been bitten by the dog. 

A report coiicermng the nature of infectious swine diseases in 
the State of New York, with practical suggestions for their pre- 
vention ‘and treatment^ T. A. Moore ¥ew State I)ept 
Agr,y 5 (1897)^ L 787’-6l9j pis, 5 ), — The author gives a historical 
sketch of the early litemtiire of swine diseases in this couiitr^q' and 
the synonymy, of names which are used for the same, diseases in 
European countries. 

The symptoms, morbid anatomy, and appearance of the diseased 
organs are described at some length. The usual remedies and pre- 
ventive measures, iiieliidiiig the serum treatment, are described and 
urged iipon the farmers lor use. . ■ 

The two' diseases swine plague and hog cholera are separately 
described and distingiiished one from, another. The sectioii' Of : the 
report dealing with serum therapy in swine diseases is practically the' 
same as the article by the author which is abstracted in E. S. E., 10, 
p. 693. 

xkccounts are given of investigations of outbreaks of swine diseases 
In Eew York, one of which waS' not well determined,; the second was 
due to filthiness of the food among some swill-fed hogs, and a few out- 
breaks w^ere due to a combinatioii of hog cholera.' and swine plague. : 

, , Detailed descriptions are added of the morphology, biochemic prop- 
jetties, thermal reactions, and pathogenesis of the bacillus of hog cholera 
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and of tie bacillus of swine plague, and for convenience of comparison, 
tie characteristic properties of these two bacteria are arranged in par- 
allel columns. 

Wenta, Hutchbon {Agv^Jour. Cape Good Sope^ 14 (1899)^ 
pp. 862-873^ figs. 3). — Nenta is a disease of goats wliicli lias been called 
by other names, such as cerebro-spinal iiieiiingitis and Krimpziekte. 
It lias been attributed to various plants of the earlier Leganiirios<‘i 0 
and other families. A number of observers have suspected Lmertki 
ammkms as being the cause of the disease. The author made experi- 
inents in feeding dogs with portions of the bodf of goats afiected with 
the disease. It was found that dogs, when fed with an extract of the 
stomach contents of the goat, contracted the disease within a few 
hours. The disease could also be transmitted from one goat to another 
ill the same manner. iSTo specific germ of the disease was discovered, 
although it was strongly suspected that such a germ would be found. 
The cause of the disease is believed to be the plant Cotyledon tenirieosa, 
Tarioiis experiments made in feeding goats portions of the plant and 
extracts from the plant wei*e attended with constant and positive 
results. All goats so fed acquired the disease. 

The symptoms of the disease are difficulty in traveling, staggering 
gait, shivering, and difficult breathing. When Ijing down, the goats 
throw the head back upon the side of the body. When large quanti- 
ties of the plant are eaten a severe tympanitis is apt to follow besides 
the other symptoms. jN'o specific antidote for the poison lias, been' 
found and no treatment has been devised which may be considered cura- 
tive. The author found, however, that full doses of epsom salts, fol- 
lowed by chloral hydrate, repeated 3 or 4 times a day, had good efects 
in the milder cases. On farms where this plant has been exterminated 
the disease has completely disappeared. 

The Iiiteariiatioual Veterinary Coagress in Baden-Baden, Peter and Jess (Ber- 
lin. Thrltrz'il. Wchnsclir., 1899, Xos, SJ?, pjp. oSo~8S‘r5; 3S, pp, 39o-401 ). — A general 
account of this meeting and of the subjects discussed. 

Aphthous fever, Weber (Eec. Meci. f kL, Paris, S. ser., 0 (1399), Xo. 16,ppJ3iDS-St3 ). — 
A study of the disease and i)artlculaiiy of the milk during the progress oi the dis- 
ease. 

Aphthous fever, A. Simoes {Arch. liural, Portugal, 4 (1S99), Xos. S, pp. dl-'dS; 6,pp. 
.ffl-93 ). — Contains a description of the disease and recommends disinfection hy cor- 
T-oslve siihlimate. 

A bacillus resembling anthrax from a suspected case of anthrax, F. D, Ches- 
ter (Delmimre Sta. Ppt. 189S,p}p. 51-55).^— Cultures were made of bacillus from an 
animal which died apparently from anthrax. The bacillus closely resembles that of 
anthrax, but differs from it in its hehavior on different culture media, and is there- 
fore considered a new species — Bacillus mthracis simills. The bacillus did not pro- 
duce any pathological results when injeeted into mice. 

On the presence of speciffc agglntmins'in bacterial cultures, E.Mattoz (Ann. 
Inst. Pasteur, IS' (ISBO], Xo. 8, pp. Specific agglutinating substances 

.'are supposed by authors generally to be developed by the reactions of the organism. 
These reactions are usually attributed to the infiiience of some microbe or to a nor- 
mal iAySH)logical activity of the host organism. The aiithoris investigations led 
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Mm to believe that it is unnecessary to assume the existence of normal or patholog- 
ical secretions in order to explain the agglntmating power of serums. In making 
cultures of anthrax bacillus the author found specific agglutinating substances in 
the cultures tlieiii selves and believes this may he true in the case of other bacteria. 

Study of the relationship between agglutinins and lysiiis in aiitliraxj O. 
GexGOU (Ann, Inst 'Fasteur^ 13 {1899), Ho. 8, 643-656). —1\\ this paper the author 
discusses the agglutinating i)ower of normal serum and of the serum of immunized 
animals. The agglutinating i>ower is specific and is not, transmitted to oftspring. 
The. agglutinins can pass through the walls of blood vessels, but are not dialyzed 
through a collodion sack when placed in the peritoueal cavitv of an immunized 
animal. There is no relationship between the germicidal power of a serum and its 
agglutinating power. The specihc agglutinating serum is not more strongly germi- 
cide than normal blood. The author believes that there is no direct relationship 
between the agglutinating property of serums and lenoocytosis. It was impossible 
to show that any organ of the body was directly concerned in the production of 
agglutinating substances. 

Tuberculosis and the tubercle bacillus, I. Strauss {La tnlereiilose et son 
haeiXle. Purls : Bueff Co., 1895, pp. 8S4,fi(js. 72). — This work discusses in a thorough 
manner all of the topics connected wTth the study of tuberculosis, including the 
morphology, culture, and biology of the tubercle bacillus, the tuberculosis of dif- 
ferent animals, the methods of contagion, attempts at imiininization, tuberculin, 
and a clinical study of its efiects. 

Tuberculosis in dairy cattle, and how shall we get rid of it, N. E. Reinhart 
{Jour. Comp. Med. and Vet. Arch., 20 {1899), Ho. 7, pp. 413, Recommends the 

tuberculin test for all dairy herds. 

Tuberculosis problems before the Seventh International Veteiinary Con- 
gress, G. Eegner (Landtmannen, 10 {1899), Ho. 36, pp. 570-581). — An account of the 
cliscnssioii concerning methods of transmission of tuberculosis, and of means tor 
combating it. 

A case of tuberculosis, W. Somerville and A. Meek {Tetermarimi, 72 {1809), 
Ho. .801, pp. €35-637), — Animals suffering from acute tuberculosis may be closely 
associated with other animals without commiinicating the disease. 

Investigations on the milk of cows which react to the tuberculin test but 
show no clinical symptonas of tuberculosis, Ostertao {Ztschr. Flelsch u. Milchhi/g., 
9 {1899), Ho. 12, pp. 221-232). — A large .series of exi>eriments foiled to show, any 
tubercle bacilli in the, milk of such cows. 

, Artificial tuberculin, Gorig {Dent. Tlerdrztl. Wchnschr., 7 (1809), Ho. 37, pp. 325 
826). — Two injecting fluids claimed by Sirot to be good substitutes for tuberculin 
were tried on 12 animals with entirely negative results. 

Vaccination against blackleg, N. Notaunxcola (Oiorw. B. Soc., Jeead, Vet. Hal., 
48 {1899), No. 29, -pp. 679-682). — A description of the technique and an account of 
the effectiv,eness of the operation. 

„ , Blackleg vaccine, E. P. Ni,les ( Virfmki Sta. Bui. 90, pp. 67-77, figs. 2). — The biille- 
tln contains directions for the guidance of stockmen in the |)reparation of vaccine 
from the dried material and for the care and use of the hypodermic syriug,e,,th 0 
choice of a place for giving the i,iiociilatio,n, the dose, and methods of securing the 
animal to prevent, accidents- 

Rindei-pest, B. Hutcheon (Agr. Jour. Cape Gcod Mope, Id .{1899), Ho. 12, pp. 773- 
75f).-“Inoculatioii with, the bile of infected animals is recommended for. giving 
inmninity, and directions are given ,for preparing the bile and making the iiioculationa* 

' ' Texas fever problems— V, D. E. Salmon {Breeders' Ga-z., 35 {1899), Ho. 1, pp. 5, 6).— 
■Urges farmers to look forward to the extermination of the' cattle 'tick. By keeping' 
alTcattle out of infested ' pastures ,|or about' 2 years the, pastures' 'are re,ndered sale' 
and free froni' tick's. , ■, 

The actmomyces group-and the bacteria related to itj 'E. Levy (Cenihl. BaM. 
fi. Par., 1. AhL, 36 {1899), Ho. l,pp. f-f f).— This' paper discusses' the .morphological 




495 


SCIENCE AND PEACTICE. 

'Telati^iisMps of actioomyces and the bacteria which are usually classiliecl with it to 
':l)acteria 'whicli ha\’e siiiiiiar microscoi)ic and jahysiological characters. Actiuoiiiyces 
is considered to he closely related to the hacillus of glanders and tiiherciilosis. 

Investigations in the control of foot and month disease^ Hkcker {Berlin, 
Tieriirzit 'fVchnschr.j 1899, .Xo. 34, 407-ill). — This paper contains a discussion of 
the method of contagion and the technique of the preparation of iniiniiniziiig serum. 
According to the author the healthy skin is not affected hy the oontagium. 

Preventive inoculation against foot and month disease, F., Loffjler (Deut, 
Tienlrzth Wchmelir., 7 (1899), No. 30, pp. 317-320). — The technique of the serum 
preparation is given. Good results Tvere obtained. Experiments were made to 
determine the duration of the immunity. 

Report on the outbreak of foot and mouth disease whicli occurred in Sweden 
during 1S97 and 1808, J. Luxdgren (Meddel. K. Med, Sfxjr., 1898, No. 31, pp. 
1-24).— In this pamphlet an account is given of the supposed origin of this outbreak 
of the disease, together with detailed directions for disinieotiug the stables and the 
clothes of the attendants. 

Contagious abortion in cows, J. Law (Fph New Yorh Slate Dept. Apr., 3 (2897), I, 
pp. 020-030). — Thispaper contains a discussion of the different forms of ai)ortiou, such 
as those caused hy ergot, smut, etc., and the contagious forms of the United States 
and Europe. The author considers the Tarious means of transmission of the disease, 
and discusses the exudeoce in favor of the disease being contagions. A scheme of 
prevention and treatment is outlined. 

Serum inoculation, O. Schreiber (Berlin. Tierlirzth Welinsclir., 1899, No. 37, p. 
449). — The serum of animals which are immunized against hog cholera Avas found to 
give imniunity against chicken cholera also. 

Acute glanders in the stables of the street railway companies of ITtreclit, 
J. Van Zijverden (Tijdschr. VeearisenijJc. en VeeieeU, 26 (1899), No, o, pp. 363-372),— 
A discussion of outbreaks of glanders with tables showing the temperature records 
of horses wMch were tested with mallein. 

Report of the glanders committee appointed by the Board of Agriculture, 
J. A.' W. Dollar (Veterinarian, 72 (1899), No. SOI, pp. G37-66B). — A discussion of the 
maileiu tests and recommendations as to the slaughter of glanderous horses. 

On the use of the silver preparation of Crede as a means for diagnosing 
glanders, A. Baldoni (Clin. Vet., 22 (1899), No. 32, p}}. S73-SS0). — A discussion of the 
method of applying this diagnostic agent, and statement of results obtained. 

Equine distemper, C. McCullogii ( Sta. IhiL 89, pp. 87-63). — This l>ulletm 
gives a brief account of the disease known as horse distemper, incliicliug its history, 
etiology, symptoms, course, |)athological anatomy, and treatment. 

Bacteriological investigations on a chicken epizootic of recent occurrence, 
C. M'azza (Cenihl. Balct. u. Par., 1. Aht., 26 (1899), No. 6, pp. 181-1S5), — By experimental 
cultures and inoculations the author was able to determine that the micro-organism 
which caused this disease diifered in several particulars from the bacillus of chicken 
cholera. 

The parasitic diseases of poultry, F. T. Theobald ( Opc. Ilpt. National PoniDy 
Conference, Reading, July, 1899. London; E. ArnoJd,pp. 28-40). — This article eoiitaims 
a general description of the diseases of poultry caused hy bird lice, mites, the gax>e- 
worm, and plant parasites. 

On a recent epizootic of chickens in Lombardy, S. Belfaxti and C. Zekoxi 
(Clm. Vet, 22 (1899), No. 34, pp. 397-402). 

The hydrotherapy of domestic animals, StietenrotiI' (Berlin, TicriirztL 
BYknsehr., 1899, No. 17, pp. 205-206). — A general account is given of the value 'of 
a, cold-water treatment for local fever conditions, especially in the case of the, 
horse. The various uses of hot and cold water irrigation for digestive disorders are 
discussed as well as the value and effects of hot and cold baths .for animals. 

Beadly nightshade, or belladonna, G. C. Kesler (Jour. Comp. Med. and Vet, 
'Areh, 00 (1899), No. 8, pp. 491, 492). — Gives symptoms and treatment in ease of 
' poisoning of sheep by this plant. 
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The antiseptic power of iodoform, A. Fo^sSECA {Campt. Bend Soo. Biol. Faris, 
11. ser., 1 {1S99), Xo. 23, pp. 390, 591). — Records the germicide power of iodoform as 
shown in experiments with a iitmiher of bacteria. 

Ciiiiiosol as a disinfectant, E. Tukkin (Ai^ch. Vet. Xaulc, St Petershurg, 29 (1899), 
Xo. 5, jyj). 265-281). — The article contains a discussion of the physical characters of 
cliinosol, its tonic activity,, checking influence of chinosol upon the growtli of bac- 
teria, its disinfectant and germicidal character, its clinical application, and a record 
of a large number of experiments in which different bacteria were exposed to its 
action. 

Protargol, H. Gieseckk (Berlin, Tierarztl. Wchnsehr.j 1899, Xo. 26, pp. 311, 312 ). — 
A silver preparation which it is claimed contains silver in organic union with a pro- 
tein molecule. In 0.25 per cent to 2 per cent solutions it is useful for treating 
conjunctivitis and fistula. 

Russian waters (blister fluid), Yoigt (Berlin. Tierarztl. JVchnschr., 1899, Xo. 26, 
2 ) 2 } . 312-314). — A new skin irritant useful in treatment of contusions, cedematous 
swellings, and blood extravasations. 

Contributions to the toxicology of ricin, F. Muller (Arch. Exper. Path. u. FJiar- 
mal'ol., 42 (1S99), Xo. 2-4, 2yP‘ 302-322 ). — The poisonous principle of ricin is said not 
to be affected bj' the action of the digestive juices, and is therefore not considered a 
nitrogenous substance. The action which ricin has of causing red Wood corpuscles 
to fuse together is destroyed if the ricin is acted upon by the digestive juices. Its 
poisonous action is therefore not directly upon the red corpuscles. 


STATISTICS— MISCELLAHEOIJS. 

Tenth Annual Report of Delaware Station, 1898 (DeJaware Sta. Bpt. 1898, 2 )p. 
268 ).' — Financial statement for the fiscal year ended June 30, 1898; organization list, 
of the station; a brief review of station work by the director; and reports of the 
mycologist, chemist, horticulturist, entomologist, and meteorologist, containing 
articles noted elsewhere. The report also includes reprints of Bulletins 38, 39, 41, 
and 43 of the station on the following subjects : Some principles in Delaware apple 
culture (E. S. E., 10, p. 354) ; sorghum, its develoxrment as a commercial source of 
sugar (E. S. R., 10, p. 345); the European and Japanese chestnuts in the eastern 
United States (E. S. R., 10, p. 962); veterinary studies; State and inunicix:)ai milk 
legislation : the use of basic slag as a fertilizer in hay 'farming (E. S. R., 11, |)X). 
141, 185, 189). 

Annual Report, of Pennsylvania Station, 1897-98 (Pennsylvania Sta. Bjit, 1897- 
98, p}}. 346 ). — The report covers the 18 months ended June 30, 1898, and contains 
the organization list of the station ; financial statements for the "fiscal years ended 
June 30, 1897, and 1898; a re|)ort of the director reviewing the work of th'o station 
in soils and fertilizers, horticulture, and stock feeding and dairy liusbandry; a gen- 
eral discussion on the computation of rations for farm animals' reprinted from the 
Annual Report of the Station for 1896 (E. S. R., 9, xi. 873); several articles noted 
else'where; exchanges, and a subject list of station publications. Reprints are also 
included of Bulletins 39-43 of .the station on the following subjects: Variety tests 
of 'wheat, oats, and potatoes (E. S. R., 10, p. 41); the sugar beet in Pennsylvania 
(E. 8. ,E., 10, p.40) ; the comparative value of buckwheat middlings, dried bre'wers’ 
grains, and Cerealine Tor milk and butter production (E. S. R.,10', p. 589); the 
maintenance ration of cattle (E. S. R., 10, p. 1079), and apples in Pennsylvania (E. S, 
R., 10, p. 1042). 

Hiatli Annual Report of UtaJi Station, 1898 (Utah 8ta. Bpt. 1S9S, jip. XLII ). — 
This' contains a report of the director ■ on the work, publications, staff,' 
eciuipment of the station; reports of the. different, dexiartments, jiarta of which are 
noted .elsewhere; a financial statement for the fiscal year ended June 30, 1898,; a 
list of p.eriodicals received,, and a subject list of the bulletins issued by .the station. 
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All index to the aiiiiiial report and bulletins issued during the year accompanies the 
report. 

Yearbook of the Department of Agriculture, 1898 ( V. S. iJept. Jgr, Tearhool’ 
lS9Sjj)p. 76Sj pis. 41^ Jigs. 136). — ^This consists of a general report by the Secretary on 
the operations of the Department during the year ; 36 miscellaneous articles noted 
elsewhere; and a summa-iy of nseful information published in the form of an 
afipeiidix. In addition to the usual statistical matter tlie appendix of the present 
Yearbook contains a more extended agricultural directory and an account of Cuba 
and the Philippine Islands. 

Report of the State experiment station at G-embloux for 1898, A. Petermanx 
(Bui. Agr. iBrussds'], 15 (1899), No. 4, pp. ^ll~3o7 '). — A report on the work of the 
station with a summary of the results obtained. 

Farming in Hortii Carolina, W. F. Massey (North Carolina Sia, Bui. 162, pp. 
227-257). — This is a popular bulletin designed to giwe suggestions as to the more 
Xjrofitable uses of the soil and croi>s of the State, and includes a discussion of the 
use of commercial fertilizers, home-mixing of fertilizers, care of home-made manures, 
Piedmont red clay and its improvement, the treatment of the sandy lands of the 
coast region, culture of cotton and corn, the eowpea and its Auiluein the acquisition 
of nitrogen, curing the eowpea for hay, the importance of stock feeding, the capacity 
of the hlack-pea soils of eastern North Carolina for stock feeding, making and care 
of pastures, hog raising, curing hams and bacon, trucking as an adjunct to general 
farming, and other topics. 

Agiicultiiiai experiments in Alaska, C. C. Georgeson ( U, 8. Dept. Agr. Year- 
hooJc 1S9S, pp. 515-524, pis, 2, map 1). — This is a popular accounfc of experimental 
work in Alaska reported in greater detail in Office of Experiment Stations Bulletin 
62 (E. S. Pv., 11, p. 42). 

The Hawaiian Islands, W. Maxwell ( Z7. S. Dept. Agr. Yearhooh 1898, pp. 56B-5S2 ), — 
The agricultural conditions and possibilities of the islands are discussed under the 
following headings: Area and population, climatic conditions, soils, products, new 
cultures and industries, forests, ranches, dairying, and labor conditions. 

Agricultiure in Puerto Rico, E. Stone ( U. 8. Depi. Agr. Yearbook lS9S,2)p. 505-514, 
•map 1), — A popular description of the conditions and methods of agriculture in the 
island. 

Puerto Rico, its conditions and possibilities, W. Dinwiddie {Neio York: Har- 
per Bros., 1899, pp. 293, ill.), 

Notes on the plant products of the Philippine Islands, F. H. Hitchcock ( U. S. 
Dep)i. Agr., DMsion of Botany Circ. 17, pp. S). — In order to supply a demand for pox>u- 
lar information relative to the plant products of the Philippines, the author lias 
translated a coiisiilar report by M. de Berard published in Bui. Consulaire Francais, 
22 (1891), pt. 6, The data relating to exports are drawn from U. S. Dept. Agr., Sec- 
tion of Foreign Markets Bulletin 14. 

The public domain of the United States, M. West ( U. S. De^yt. Agr. Yearbook 
18BS,pp. 825-354). — The public domain of the United States is described by States 
and Territories and a summary given of tbe various acts of Congress under which 
vacant public lands are open to settlement. Exclusive of Alaska and the new island 
possessions, the total area of vacant Government lands is placed at 573,995,000 acres, 
and of Government reservations at 145,122,000 acres. Estimates are given on the 
area of public lands reclaimable by irrigation. Tables show the areas of vacant, 
reserved, and appropriated lands and the classification of lands reserved from settle- 
ment in each State. 

Notes on some English farms and farmers, G. W. Hill (U. S. Dept. Ayr. Year- 
book 1898, pp. 583-589).— A. brief description of general farm conditions in the counties 
of Leicester and Rutland, England, and of a number of individual farms in the same 
counties. 

L’Armagnac ; its soils, vineyards, brandies, and lands, F. Berthaitlt ( 
Agroiu, 25 (1899), No.9,pp. 421-447).— Da>tsb on the agricultural conditions of this 
region are reported and discussed. 
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Press Bulletins Mos. 1 to 34 (Kansas BiiLSBjpjj. is made up of 

reprints of weekly press lanlletius issued by the station from August 2, 1898, to April 
7, 1899. The articles are based largely on the results of experiments at the station. 
Following are the subjects treated: Wheat experiments, keeping milk in hot 
weather, tlie iTinged-Aving apple-bud moth, soil moisture and soil stirring, blackleg, 
the sand plum, Kafir corn for fattening pigs, some reasons wdiy fruit does not set, 
the peach tAvig-borer, fall preparation for alfalfa seeding, celery, the balanced ration, 
seed breeding, the fruit-tree bark-beetle, Kansas sugar beets for 1898, actinomycosis, 
hardy ornamental shrubs, notes on weeds, tbe potato-stalk weevil, possibilities in 
corn improA'ement, winter protection of peach buds, grazing grasses of western 
Kansas, the spring cankerATorm, a new crop for Kansas farmers, alfalfa hay for fat- 
tening hogs, Tmiia Jlnihriata (fringed tapeworm), sugar-beet experiments for 1899, 
treatment of av inter-injured trees, milking scrub cows, lice on animals, potato scab, 
get ready for the drought. 

Agricultural articles in the Russian press during 1898 and 1899. I, The 
present condition of agriculture, S. Kizenkov (SehJy. Khoz, i Lyesov.j 193 (1899)^ 
June, pj), 663-708) . 

Outline of iiistmctioii given at the agricultural institute at G-embloux (ilwZ. 
Agr. IBnmels], 13 (1899), Ko. 4,pp. 164-171). 

Some types of American agricultural colleges, A. C. Tkue (U. B. Dept. Agr, 
Yearbook 1898, pp. 63-80, pis. 7 ). — The institutions in the United States in AA^hich 
agrieultiinil instruction of college grade is provided are divided into 3 classes: (1) 
Colleges liaA'ing only courses in agricnlture; (2) colleges having courses in agricul- 
ture along Avith those in a A'ariety of subjects, including especially mechanic artsj 
and (3) colleges (or schools or departments) of agriculture forming a part of univer- 
sities. The eliief characteristics of the different classes are brought out by descrip- 
tions of a iniinber of mstitutious. The Massachusetts Agricultural College is 
described as the only excluslA^ely agricultural college in the United States. ^ The. 
Michigan State Agricultural College, Mississippi Agrieuiturai and Mechanical Col- 
lege, Kansas State Agricultural College, Iowa State College of Agriculture and 
Mechanic 'Arts, PemisylAuini a State College, and tbe Alabama Polytechnic Institute 
are taken as types of the agricultural and mechanical colleges. Of the State uni- 
versities having 'Courses in ■ agriculture Cornell Unh^'ersity, Ohio State University, 
University of 'Wisconsin, and the University of California seiwe as typical institu- 
tions. .Some features of student life in the colleges and State iiniAmrsities are noted. 

Construction of good country roads, M. 0. Eldridge ( TJ. S. Dept. Jgr. Yearbook 
'1898, 2 )p. 317-831, pis. — The general xminciples of road eonstrnctioii and mainte- 
iMuicC' are discussed,, the folio Aving toi)ics being treated: Location, grades, drainage, 
suriacing, earth roads, graA^el roads, stone roads, macadam and telford roads, and 
road niaintenance. , 

Steel-track wag'on roads, M. DoiaiE ( U. S. Dept Agr. Yearbook 1898, pp. 391-396, 
pis. 3, fig. .1 ). — The merits of this kind of road are discussed, directions for construc- 
tion are glAmn, and tests of the road at the Trans-Mississ,ippi Exposition at Omaha are 
reported. 



NOTES. 


Alabama College Station. — E. W, Clark and' Moses Ci*aig have 1')een appointed 
assistants in agriculture and horticniture, respectively. 

Nebraska Station, — The terms of office of Thomas Bawlings and Charles ATes- 
ton as regents of the university have expired. Their successors, cdiosen at the Novem- 
her election, are Edson C. Rich, 1537 Park avenue, Omaha, and John L. Teeters, 139 
North Ninth street, Lincoln. Vergil C. Bar],)er, assistant animal pathologist of the 
station, has resigned to accept a position \vitb a business tirni of Chicago. 

New Mexico Station. — The programme of work for the coming year consists more 
largely than ever before of work upon the various problems coimected wdth the use 
of water in New Mexico agriciiltiire. At a recent meeting of the board, the director 
of the station was authorized to take up the matter of adding an irrigation engineer 
to the station statt'. T. D. A. Cockerell has been invited by the director of the Ari- 
zona Station to spend a month in Arizona working up certain insect problems In the 
southern part of that Territory. A farmers’ institute has been held in the San Juan 
Valley, in the northwestern part of the Territory, under the management of C. E, 
Mead, superintendent of the substation at Aztec. This substation and the two others 
in the Territor^y now receive a special appropriation of $1,000 each per annum from 
the Territorial funds. 

Ohio Station.— C has. AV. Alally, assistant entomologist, has been appointed assist- 
ant to the government entomologist of Cape Colony, South Africa, and AA^ilinoii 
Newell, assistant entomologist at the Iowa Experiment Station, has been appointed 
In his place. 

Tennessee Station. — AVeston M. Fulton, United States w'eather observer at 
Ivnoxviile, has recently been appointed meteorologist to tlie station. The station 
staff is cooperating with the State bureau of agriculture in holding farmers' insti- 
tutes over the State." Much enthusiasm is manifested in the work of the station. 

Texas College and Station — The title of the horticultural department in the 
college and station has been changed to that of horticulture and mycology. Assist- 
ant H. Ness has been made professor of botany, and A. M. Ferguson has been elected 
assistant ill the department of horticulture and mycology. The foundation for the 
new agricultural and horticultural building has been laid. The building will b© 
two stories, 72 by 172 ft., with a meteorological observatory 60 ft. above ground. 
Provision is made for the teaching and investigation of the agTiciiltiiral and horti- 
cultural departments of the college and station, and the general offices of the station 
will also be located in this building. 

AVyoming University and StatI'ON. — At the semiannual meeting of the board 
of trustees of the university, held Decemher 4, plans were adopted for a new science 
hall, which will ]>e erected the coming season. The building, will cost $35,000' and 
be so. constructed that wings can be added as more money is available. The part to 
be built next season will accommodate the museum and the biological aiul chemical 
departments. This Avill provide much needed room for the station laboratories and 
relieve the present crowded condition in the main university "building.:" 

.Alaska, Stations.— Prof. C. C. Georgesou,:inAiharge of The Alaska: 'experime,nt 
■'stations, ,ha8 returned to AVashington'to ,present his report; of t,he past ,season’s oper- 
ations, and , for 'consult,ation as to', plans for 'future ,work,. :Th,e":first year has been 
quite largely occupied in the preliminary' work of clearing, land, erecting, buildings, 
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and getting soHie cooperative work started in different places. Several acres of land 
liave keen cleared oii tlie reservations at Sitka and at Kenai. xi two-story frame kiiild- 
iiig to serve as licadqnarters for all- tiie stations lias been erected and partially com- 
pleted at Sitka, and log barns, implement slieds, and silos for preserving tlie native 
grass liave been, built at botli Sitka and Kenai, Furtker experiments iii growi,iig 
grains and A^egetables have been made at Sitka, Kenai, and Kadiak. The results of 
these experiments were even more encouraging than those of the preceding year. 
Some half dozen varieties of spring wheat, a dozen varieties' each of barley and 
oats, and also flax and Siberian buckwheat all matured at Sitka. At the Kenai 
station the experiments were equally successful, a.I though carried out on a smaller 
scale. There was no old ground available at that place; a piece had therefore to be 
cleared and broken before any seeding conld be done, but, in spite of late seeding, 
Mr. H, P. Nielsen, who was in charge of the work there, succeeded iu maturing sam* 
pies of wheat, barley, oats, buckwheat, and flax. At both places most of the hardy 
vegetables were also grown successfully. Sonne heads of cauliflower grown at 
Kenai measured more than 12 in. across, and ruta-hagas attained a weight of 10 lbs. 
It is planned to make some reservations of land in the interior the coming summer, 
and to institute similar tests there, x^t the coast stations several lines of experi- 
ments will he inaugurated. Chief among them will he the problems incident to the 
bringing of raw land into condition for culture in that region, also the selection and 
development of varieties of cereals suited to Alaska conditions. 

Miscellaneous.— Dr. M. Hollrnng, director of the experiment station for plant 
protection at Halle, Germany, has begun the publication of a yearly review of the 
literature relating to plant diseases and their prevention. He is desirous of obtain- 
ing all publications relating to the subject. Reprints, excerpts, etc., may be sent , 
to him at Halle a. S., Germany. The first volume of this animal, which reviews 
the literat'ure of 1898, contains 184 pages and gives quite full abstracts of miich of 
the literature which apiDcared during the year. A brief review of the legislation 
and decrees of various countries to prevent the introduction and spread of various 
insect and fungus pests is given. The distribution of some diseases and injurious 
insects is noted, and publications relating to a number of insects, fungi, weeds, etc., 
are reviewed without reference to host jdants. The principal part of the work is 
taken lip with reviews of literature relating to various fungus diseases and destruc- 
tive' insects, together with suggested means for their suppression. The principal 
groupings are: Injuries to cereals, fodder gi'asses, root crops, garden crops, large 
and small 'fruits, grapes,' and forest" trees, 'The' means described, for protection 
are . .classed, as 'natural and artificial, the latter being 'divided into mechanical ' and 
chemical inethO'ds.' „ An index of literature completes the volume, ... 

' :AccO'rdiiig tO' the Bulletin of Miscella.neous Information of the Botanical Depart- 
ment'' of Trinidad, for 'October, 189% the government has decided to esta"l„dish a course 
■'of elementary agricultu.re, .in', the rural- schools. In ' order to prepare the iieces'sary 
teachers, it "was, clecid'ed, to institute -a three weeks’ course,' the time to he., equally 
■'-divided between ■■ the-' experiment station at St. Clair and the government laboratory, 
.This ' co.urse was held during August and was remarka,-bly .success.fiil. ' Twenty, teach- 
-ers attended' classes, seventeen of whom reported for examination. The course was 
con-dacted, by .Director Hart,-' assisted by Mr. William Leslie, and ■ consisted .of lec- 
tures an.d praciical .demonstrations of the chief points of agricultural theory .and 
practice. ' 

Dr, L.,Hiltner,, foriiierl.y connected with the 'experiment station at Tharand, Saxony, 
entered .upon, his .duties i,n the ■ .bacteriological laboratory of the Imperial Health 
Department, at .Berlin, O'E November' 1, 1899. 

Dr. J. M. .lause, formerly -cf Buitenzorg, has been caiied to the chair of -botany lii' 
the University' of .Leyden.' ', 

'■ ' 'o,''. 
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For nearly a century some form of apparatus for measuring and 
analyzing* the products of respiration has been recognized as desirable 
ill studying the fundamental laws of nutrition, and for the past 40' or 
50 years it has been regarded as of prime importance. From the 
imperfect and crude forms of apparatus at first devised for this pur- 
pose the respiration apparatus has been developed until it may be said 
to be an iiistriiioent of precision, complicated in its coiistructioii, but 
so perfect and reliable in the peri'orniance of its work as to make its 
measurement and determination of the respimtory.iiroducts com- 
parable in accuracy with those ordinarily made in laboratory analysis. 

In the course of its development this apparatus has passed through 
various .stages, which it may be of .interest to trace briefly. ' It is not 
'known' definitely who first conceived and constructed a respiration 
apparatus, but Lavoisier, w'ho first explained the nature of respiration, 
used simple forms of apparatus for measuring and deteriniiiing the 
respiratory products and the heat given off by the body in short 
intervals. His results were iriiblished in 1789. 

Ill 1809 Allen and Pepys constructed a simple form of the ventilated- 
chamber apparatus, for experiments with guinea pigs, in which fresh 
air was constantly supplied. This consisted of a bell jar through 
which air was drawn with an aspirator, the carbon dioxid and water 
being determined in the outgoing air. A similar apparatus was 
employed by Boussingaiilt in his experiments, published in 1814. The 
first apparatus of this type for, experiments on hiiman subjects waS' 
that used by Scharliiig (1843). The air current was very slow, how- 
ever, and on account of the accumulation of carbon dioxid ' in the 
chamber experiments could not be continued for more than an hour. 

An apparatus of a different type was employed by Eegnault and 
Eeiset, who published the results of a large number' of experiments 
with small animals in 1849, In their apparatus, which has sometimes 
been called a closed- circuit apparatus, the same air was passed through 
the re'Spiration, chamber agai'n aud again,; the carbon, dioxid being 
absorbed and m. equal volume of pure oxygen 'added „to the air. Subse- 
quently (about 1863) they enlarged/ their apparatus' so as to 'make it 
applicable to experiments with swine, sheep, and calves. 
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T'lie ventilated'Cliamber apparatus received its greatest cl evelopmen.t 
at the hands of Fettenkofer, who constructed a large apparatus for 
experiments on main This apparatus was described in 1S(]2« Petteii- 
koferj instead of passing the whole air current through the absorption 
apparatus, extracted aliquot samples for analysis. Tliis enabled him 
to use a ventilating current of sufficient volume to maintain an atmos- 
phere of normal composition in the respiration chamber. The substi- 
tution of baryta water for caustic potash as absorbing agent enabled 
him to obtain much more accurate estimations of carbon dioxid than 
any of his predecessors. 

The Pettenkofer apparatus was adapted to experiments with large 
animals and used by a number of German investigators, notably Ilen- 
iieberg and Stolimann, Grouven, and Klilin. It was adapted to experi- 
ments with dogs and other small animals by Yoit. Considerably later 
Tigersteclt constructed a very large respiration apx^aratus of this type, 
ill which, in addition to the carbon dioxid, he attempted to determine 
the moisture of the air by means of hydrometer, psyclirometer, and 
dew-point apparatus. The error in the measurement of water was 
about 7 per cent. 

The ratio between the oxygen consumed and the carbon dioxid 
excreted (respiratory quotient), which has been found to be a delicate 
index of the changes going on in the body, has been arrived at with 
another form of respiration apparatus, in which the respiration chamber, 
is practically eliminated. In place of the latter a sort of mask is wmrii 
in experiments with man, the mask being provided with.valves and con- 
nected with suitable devices for measuring and analyzing the incoming 
and outgoing air. In experiments with animals a tube is often inserted 
in the trachea, through which the subject must breathe, and this tube 
is connected with a device for measuring and analyzing the inspired and 
resx>ired air. Zuntz has used apparatus of this form quite extensively 
in experiments with both man and animals. In his apparatus tor the 
investigation of human respiration the analytical apparatus is attached 
to the shoulders of the subject and carried about by him, so that, experi- 
iiieiits can be made under a great variety of conditions. 

None of the forms of apparatus mentioned above take account of the 
heat given off from the body of the subject, but this has been found 
an important factor in studying the economy of food in the body. A 
iininber of different forms of calorimeters for use with small and large 
animals and with man have been devised from time to time. The ear- 
liest was probably that of Crawford (1779), followed later by those of 
Despretz and Dulong. All three of these were water calorimeter^, the 
chamber being surrounded by a water jacket of known volume, which 
absorbed the heat radiated by the animars body.' Other forms were 
devised of the so-called emission type, of which the air calorimeter is 
a, variety; the vaporization calorimeter, in which such, liquids as alde- 
hyde and ether were used and the amount volatilized measured; and 
the form in which the heat given off was measured by the amount of' 
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ice melted» Aii elaborate \Yater calorimeter, suitable for experimeBts 
witli animals, was deYised by Pasluitiu, of St. Petersburg, and this 
was adapted, to experinieiits with man by Likbaehev. Both calorim- 
eters were so arranged that the respiratory quotient of the subject 
could be studied for short periods — and, in hict, most of the calori- 
metric experiments on animals have been accompanied by respiration 
experiments of some sort. These were sometimes made separately, were 
often quite crude, and frequently covered only short periods, so that 
the total respiratory products were not determined. In most cases the 
object, primarily, was the study of the heat rather than the respiratory 
products. 

All instrument which combined the respiration apparatus and the 
calorimeter — that is, a respiration calorimeter — was devised by Eubner 
about 1890. It permitted the determination of the respiratory products 
and the heat simultaneously in the same chamber, and was suitable for 
experiments with small animals. The respiration apparatus was of the 
Petteokofer and Yoit type. The calorimeter was composed of jackets 
of air and of water surrounding the respiration chamber, the heat given 
off being measured by the expansion of the air in this jacket (as in an 
air thermometer) and by the rise in temperature of tlie water jacket. 

In 1893 Eosenthal described a respiration calorimeter, also for small 
animals, in which the principle of the Eegnault and Eeiset respiratlQu 
apparatus was employed. * 

The highest development in this direction which has yet been reached 
is the respiration calorimeter elaborated by Professors Atwater and 
Eosa in this country, which is adapted to experiments with man. This 
is a modification of the Pettenkofer respiration apparatus, with original 
devices for the accurate determination of the water and the heat elimi- 
nated by the subject. The measurement of water is facilitated by 
passing the air through a freezing mixture as it enters and leaves the 
respiration chamber, which freezes the most of the water out of it. 
This water is collected in copper cylinders, which can be removed and 
weighed, and the residual moisture in the air, current is absorbed in 
tubes of 'sulphuric acid. 

The respiration chamber, which is likewise the calorimeter chamber, 
is provided with double metal walls, surrounded by a wooden jacket 
with air spaces. Advantage is taken of the fact that if the two metal 
walls are kept at the same temperature there will be no radiation of 
heat through the walls, and there is a delicate arrangeinent for main- 
taming this condition. The current of air is kept at the same temper- 
ature as it ent^s and leaves the respiration chamber. All the heat 
generated in the chamber is taken up in so-called absorbers by a current 
of cold water passing through them. 

Many of the mechanical devices which contribute materially . tO' the ', 
success of the apparatus are due to the ingenuity of the mechanician, 
Mr. O. S. Blakeslee. This is true of the meter pump — a marked improve- 
ment over the aspkators formerly used — which performs the threefold 
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office of drawing' the air current through the respiration chamber, meas- 
uring and recording its amount aiitomaticallyy and delivering au aliquot 
portion for analysis. 

Goiisiderecl as an instraoient of precision, this respiration calorimeter 
is very satisfactory. It is possible to measure with it the large amoiiiits 
of water and carbon dioxid given off by a subject during long periods 
as accurately as these factors are ordinarily determined in the labora- 
-tory analysis of organic compounds. The measurement of heat Is 
equally accurate, showing 99 per cent or more of the theoretical amount 

The Atwater- Eosa apparatus is to be adapted to use with animals, 
which will necessitate some devices for supplying food and collecting 
the urine and feces. The first step in this direction has been taken by 
the Peiiiisyivaiiia Experiment Station in cooperation with the Bureau 
of Animal Industry of this Department, An apparatus suitable for 
experiments with cattle is being constructed, under the direction of 
Prof. H, P. Armsby, which will involve some minor modifications of tlie 
Atwater- Eosa apparatus. 

It is interesting to note also that funds for the construction of respi- 
ration calorimeters of the Atwater-Eosa type have- recently been appro- 
priated by the Prussian and the Austro-Hungarian governments. 
Both will be adapted to experiments with cattle or other large animals. 
The Prussian Governni/ent has appropriated $6,000 for such an appara- 
tus, to be built under the direction of Prof. Oscar Hagemaiin at the 
Pliysiological Institute of Poppelsdorf, near Bonn. The apparatus 
provided for by the Austro-Hungarian Government will be located in 
tlie new Physiological Institute at Budapest, under the direction of 
Professor Tangl. Both of these gentlemen are planning to come to 
tills country soon for the purpose of studying the apparatus and its 
operation, and will have parts of the apparatus made here. 

Katiirally, an apparatus so expensive in construction and operation 
can be maintained ‘by only a few of our experiment stations. It is a 
matter for congTatuIation that the apparatus has been brought up to so 
high . a state of perfection, and that its use is not to be confined to 
experiments with man. Already it- ha-s been employed to demomstrate 
experimentally the application of the law of conservation of energy in 
the body. It is adapted to the study of a wide range of problems con- 
nected with the principles of .nutrition, in a much more thorough and 
Conclusive m,aiiner than has hitherto been possible* In experiments 
with animals, for example, such problems as the comparative value of 
di iterant foods and rations for mamtenance and the production of 
energy, the value of different rations for the production of body fat and 
milk fat, and the i)ossibiIity of inducing gains in nitrogenous tissue in 
,, the body by any system of feeding may be investigated. , Further, it 
' will, it Is believed, be possible to measure the amount of energy required 
... to- chew and digest different kinds of foods, and thus to' learn their real 
nutritive values. 



RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTEY. 

Proceedings of tlie twelftli and thirteentb. conventions of tbe 
Association of Agricultural Experiment Stations in tbe G-erman 
Empire (Liindiv, Vers, Sfaf,. 52 [189 Xo. 1~2^]}P^ 1-13(2 — Ylie 

twelftli (‘oii^'entioi] was lield at Mliiister September 17, 1898, the thir- 
teen tli (extra) at Berlin October 30, 1898. The subjects considered 
iiicliided tlie determination of the citrate solubility of phosphoric acid 
iii Tiioi:na,-s slag, tlie sifting of Thomas slag for analysis, the Tarioiis 
forms of phosphoric acid in soils and their determination, the permis- 
siljle amount of peridiiorate in nitrate of soda, the determination of the 
freshness'" of feeding stuffs, the Yaluatioii of molasses feed, means of 
eneoiiragiiig more accurate cooperative experiments with fertilizers, the 
X>articipatioii of the Cjerman stations in the international exposition at 
Baris In 1900, ami miscellaneous topics. 

The direct precipitation method of determining citrate- soluble phos-, 
phoi'ic acid in Thomas slag (E. S. E.,9, p. 1022) was adopted as officiah 
The recommendation of the section on fertilizers, that ground Tboinas 
slag' be sifted througii a 2 mm. mesh sieve and the fine meal aiial3T.ed, 
the results being calculated to the original meal, was accepted. 

iSuiiieroiis comparative tests of P. Wagners new method for deter- 
mining assiinilalde phosphoric acid in slag (treatment with 2 per cent 
iiisteuid of 1.4 per cent citric acid) were reported. There was very 
satisfactory agreement between the results of diiferent analysts, the 
average being slightly higher tlian that obtained by the old method. 
Wagner claims, on the basis of j>ot exx)eriments, that the new method 
gives results more nearly identical with actual availability to plants 
than the old method. The method was adopted, to go into efiect 
i^loveinber 1, 1898, 

A paper coiitaiiiiiig a general discussion of the forms of phosphoric 
acid in the soil and their determination was read by O. Emmerling, 
and the subject was discussed by others. 

The association adopted the proposition to determine perchlorates 
and chlorates together in nitrate of soda, using the (i-ilbert oven and 
omitting the use of manganese peroxid. M. Maercker called attention 
to the fact that per cent of perchlorate may prove iiijiirioiis in case of 
rye, and suggested further study of the allowable amount of perchlorate 
in nitrate. 
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The question of the determination of the ^‘freshness’’ of feeding 
stiilfs was presented by O. Eminerling and discussed by others. The 
matter was referred hack for farther study. The same action was 
taken regarding the question of valuation of molasses feed. It was 
agreed that in stating the analysis of molasses feeds the total nitrogen 
multiplied by 6.25 should he designated ‘•^nitrogenous matter derived 
from molasses and similar food materials.'' 

Certain minor changes and corrections were made in the rules for 
seed testing. 

The discussion of means of securing more accurate cooperative experi- 
ments with fertilizers was led by T. Pfeiffer, who recommended a sys- 
tem of prizes. No action was taken on this proposition. 

The utilization of the space granted the association at the Paris Exhi- 
bition was discussed and 10 groups of exhibits were decided upon as 
follows: (1) Animal physiology (Mockern and Poppelsdorf stations), 
(2) ilairying (Kiel, Kleinbof-Tapiau, Hameln), (3) fermentation indus- 
tries and starch manufacture (Berlin), (4) soil investigations (Rostock, 
Kiel), (5) moor culture (Bremen), (6) fertilizer control (Halle, Bonn, 
Miinster), (7) feeding staffs control (Bonn, Kiel), (8) seed control 
(Tharand, Hamburg), (9) plant protection (Halle), and (10) vegetation 
experiments (Bernbiirg). 

Various tests for calcareous fertilizing materials proposed by B. 
Tacke were accepted by the association. 

It was agreed to determine ammonia in fertilizers guaranteed to con- 
tain nitrogen in this form by distilling an aliquot of a solution obtained 
by shaking 20 gm. of the substance in 1 liter of water with magnesia. 

J. Konig presented a report on the conditions and needs of the sta- 
tions, in which he asserted that the work of the German stations suffers 
from an excessive amount of control work, from lack of efficient assist- 
ants and of cooperation of the various agencies having the same or 
similar aims, and from the practice of publishing the results of inves- 
tigatioBS only in annual reports, thus causing much delay in the pub- 
lication ' of ' iinpoi’taiit investigations, 

A new apparatus for preparing ash of plants for analysis, G, M. 
Tucker (Ber, Beut, Cliem, GeselL^ 32 {1899), Ao. 14, pp» 2583-2585, figs. 
2; al)s. in Ghem. Zt(j.,23{1899), No. 92, h&pert.,p. 329, fig, 1), — This appa- 
ratus is similar in Xirinciple to that of Shuttleworth (E. S. E., 11, p. 30-1), 
but air is drawn instead of forced through the apparatus, the gases 
■evolved being passed through a wash bottle to prevent loss. The 
apparatus is of platinum, and rather simpler in coiistriictioii than 
Shuttle wort Ir's. It is small at the bottom, with sloping sides, and has 
a tight-fitting cover with two openings, the air tube in the center 
"extending to the bottom and carrying the stirrer, and the outlet at one 
side carrying a platiniim tube. The outlet has a trap to prevent parti- 
cles being carried over mechanically. The platinum tube connects by 
a glass tube with a wash bottle, an aspirator being connected with, the' 
other opening of the bottle. 
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Tile crucible is first heated in a conical sand bath and later over the 
iiakecl fla;iBe, being placed in a ring cut from asbestos for the latter 
heating. 

Detemiinatioii of the total phosphoric acid in Thomas slag^ 0, 
Aschmah {Ohem, Ztg»^ 28 (1899)^ Ab. 41^ pp, 435^ 436 ). — In the method 
proposed 5 gm. of the slag is placed in a 500 cc. flask, rrliicli is filled to 
the mark -witli nitro-snlphiiric acid (420 gin. of pure nitric acid^ IJ sp- 
gr.. and 50 gm. of concentrated sulplniric acid iu 10 liters of water). 
The flask is rotated for 4 hour in an apparatus making 40 to 45 reyolu- 
tioiis |)er minute. The solution is filtered and allowed to stand 12 
hours, or overnight, thus getting rid of the greater part of the calcium 
sulphate. To 50 cc. of the solution 10 cc. of citric acid solution (500 
goi. of citric acid per liter of water) is added. The solution is then 
made slightl}’ alkaline with ammonia, and 50 ec. of water added. 
When the solution has cooled and become perfectly' clear the phospho- 
ric acid is precipitated with 20 cc. of magnesia mixture (Wagner’s), 
stirring for 4 hour. The precipitation is considered complete at the 
end of from 1 to 2 hours. Longer standing does no harm. 

Estimation of the lime, potash, and phosphoric acid in Hawaiian 
soils probably available for the immediate crop, W. 'Max'WELL 
[Jour. Awcr. Chem. Soe.^ 21 [1899), Ao. 5, pp. 415--417 ). — In investiga- 
tions on Hawaiian soils (E. S. E., 10, p. 527) it was found that “aspartic 
acid dissolves phosphoric acid, lime, potash, and other bases (iron and 
aluuiiua) out of tlie soil in almost the exact x>roportions that these 
elements have been found in the - waters of discharge,^ and in which 
tliey are being removed by ‘cropping.”' The method of procedure 
recommended is as follows: 

“ Two liuiidred grams of whole soil (not line earth), air- dried, is put into a glass- 
stoppered Winchester quart bottle; to this soil is added 1,000 cc. of distilled water 
containing 10 gm. of pure aspartic acid, thus making al per cent solution. The 
bottle is geiitly shaken every 15 minutes during the day portion of 24 hours (from 8 
o’cloedv a. m. to 5 o’clock p. m. ). By * gently shaken ’ is meant that the bottle is taken 
up, and shaken in circular movement until the soil at the bottom is totally and 
thoroughly moved, but without ever rising above the surface of the solution, thus 
avoiding a remnant of the soil attaching to the sides of the bottle above the solution 
surfiice. ... At the end of 24 hours the contents of the bottle are emptied upon a 
filter, when 750 cc. of the clear filtrate is taken for analysis. The 750 cc. of filtrate 
is evaporated to dryness, and the residue gently ignited to remove all organic 
matter. The mineral residue is moistened with hydrochloric acid, evaporated and 
dried : then again softened with the same acid, warmed, and taken up with water, 
and filtered. After removal of iron and alumina from the filtrate with ammonia, 
the lime and potash are estimated in the usual way. The ammonia x>reclpitate, eoo- 
laining also the iron and alumina, is dissolved in a little hydroclilorie acid, nentral- 
ized witli ammonia, the solution cleared with a little nitric acid, after which the 
phosphoric acid is precipitated and estimated by the common xiractice, . . . 

As a 1 x>er cent solution of aspartic acid takes out of Hawaiian soils in 24 lioora 
the same amounts of lime, j^otash, and phosphoric acid that are removed during 
the x>rodiictioii of 10 crops of cane, therefore one-tentli of these amounts may l>e 
taken as a nearest ax:>proach to' the proportions of lime, potash, and x>hosphoric acid 
that are available for the immediate crop.’' 
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Contribution to tlie determination of tlie available pliosplioric 
acid ill soils under cultivation, 0. A. G-oessmann, II. D. Haskins, and 
0 . L Goessmann {Mmsaclmsetis Hatch Sta. Rpt 1898^ pp. 127-134), — 
Samples of soil from plats Avliicli bad been used for a number of years 
for comparative tests of phosphates (E. S. E., 9, p, 337) were examined 
by 3 different methods for available phosphoric acid: (1) The official 
fifth- iiormal hydrochloric-acid method, ( 2 ) Dye^^s 1 per cent citricnicid 
method, and ( 3 ) a neutral ammoiiiiiin-citrate method, 'which is thus 
described : 

Digest 10 gBi. of the soil for 1- hour at 65^' C., with 500 cc/ of strictly neutral solu- 
tion of citrate of ammonia, specific gravity 1.09, in' a rubber-stoppered liask, shak- 
ing thorougiiiy every 5 minutes. At the expiration of 30 minutes remove fiask Itoiii 
bath and filter as rapidly as i)ossible. "Wash thoroughly with water at 65'-" 0. 
Evaporate the solution to dryness, char, and abstract with dilute nitric acid. Filter 
and 'wash thoroughly with water. Burn the residue to a white ash, add it to the 
solution and bring to complete dryness cm sand bath. Take up with hot water and 
a few cc. of nitric acid. Digest for 1- hour. Filter and wash thoroughly and deter- 
iiiiiie the phosphoric acid in the soliitum in the usual way. 

The results obtained were as follows : 

Available pimphoric acid hi soils btj ilijferent viethods. 


Xo. of sample 


1 

2 

ii 

4 


The results varied with the different methods and did not correspond 
with the yields obtained on the plats. 

Method of analysis of citric acid extracts of soils, 3. Eg-or,ov 
lioscoiv SelsJc, Khoz, Inst,, 5 (1899), No, Ijpp, 88-90; abs, in JyuL 
Soc, GMm, Faris, 3, ser,^ 22 [1899), No. ISpp, 687 ),— 'Fot analysis of tliese 
extracts the author proposes the following method : Add fuming nitric 
acid and not more tlian 0.2 gm, of manganic oxid (Mirj O 4 ) to the extract 
and heat gently over the naked ffame until oxidation is complete. 

Two simple and rapid methods of determining carbon dioxid 
in caustic lime, limestone, etc., and especially in soils, Y. Schenke 
(Ghem, Ztg.^23 (1899)^ No. 59, pp, 612-614, Jig, 1 .) — The author employs, 
with slight modifications and in an apparatus of modified form, tlie 
well-known method of decomposing the carbonates by an acid and 
determining the carbon dioxid- by the loss of weight. He uses hydro- 
chloric instead of sulphuric acid, and .calcium chlorid for drying instead 
of sulphuric acid. 

Tli-e autlior claims to have worked out a, simple and effective method 


Moisture. 


Total 

phos- 

phoric 

acid. 


Avaihibh.- ])liospliorie acid. 


MmiV By 1 per ! 

: cent cit- ; ‘J'*' 


chloiic 

acid. 


rie acid. 


citrate. 


cent. 

j Per cent. 

; Per cent. 

- Per cent. 

jPt'j* cent. 

0. 77 

' 0. 255 

: 0. 0285 

0. 01325 

U. 0735 

. S7 

i .290 

! , 0888 

. 01050 

' . 0945 

.05 

1 . 210 

. 0407 

. 01420 

i . 0805 

1.07 

i ■ . 220 

. 0330 

. 01920 

I . 0925 

1.02 

! . 180 

. 0345 

. 01430 

. 1070 
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of determining the lime and magnesia in soils by tlie amount of carbon 
(lioxid tbey are capable of taking up. These bases in the soil are com- 
bined in the main with carbon dioxid or wdth hiiimis acids, and when 
the soil is ignited these comimunds are decomposed, the caustic bases 
being left behind. Five grams of the soil is ignited over a blast lamp 
for about 10 iiiiiiutes in a platinum dish, cooled in a desiccator, and 
weighed quickly. The residue is then treated with a saturated solution 
of ammonium carbonate, dried and heated again to about loO^ to drive 
off the excess of amnioniiim carbonate, again cooled anci' rapidly 
weighed. The increase in w'eight is due to the carbon dioxid which 
has combined Avitli the lime and magnesia, ami from this the amoiiiit 
of these constituents in the soil can readily be calculated. It is claimed 
tliat other bases in the soil are not affected by this treatment in a way 
that will vitiate the results. — J. t. ander-sox. 

Determination of redncing sugars in musts and wines, Pellet 
(Eer. CMm, Anahft. ct ffppk, 4 (1899)^ Xo, 8, pp. 253-^56 ). — A study of 
the iiifiiieiices of neutral and subacetate of lead upon the polarization 
process, and the action of Fehling's solution. Among the results pre- 
sented are the following: (1) Direct x>olarization of -iiiiLSt at 22 to 23'^, 
— 37.8-': (2) with 10 }>ai‘ts per 100 of neutral lead acetate, (30 per cent), 
— 37. -P; (3) with 10 parts per 100 of subacetate of lead, 30 Eaiime, in 
neutralized must, — 38.P-: (4) wdth 10 parts per 100 of neutral lead 
acetate, — 37.4'^; (5) with 10 parts per 100 of subacetate of lead, -—39.40. 
After inversion according to Olerget ]!>lo. 2 showed — 42.3oo and.hlo. 3 
—42.350. By the use of Fehling’s solution the following results were 
obtained: 'So, 1 , muvst, direct, 18 . 7 . per cent; So. 4, with the neutral 
acetate, 18.5; So. 5, with siibacetate of lead, 18.4; and So 2, after in ver- 
sion, 18.5. , Ten cubic centimeters of Fehling'S solution was ffjiiiid to 
correspond to 0.052 goi. leviilose and to 0.048 gm. dextrose; for ordi- 
nary determinations the Fehliiig solution may be considered as corre- 
sponding to equal parts of leviilose and dextrose, but when the sugar 
percentages amount to 60 to 70 per cent a sensible error is intro- 
duced. — II. SNYDER. 

Report of the cIaemist,C. A. (3Ias8a€hu8ett8 Hatch Sfa. Rpt. ISSS^ pp, 105^ 

141). — This includes a hrief revie-w of the work of inspection of fertilizers in 1898 
(see X). 528), iniscellaneons chemical analyses, notes on wood ashes (see p. 527) and on 
fertilizers for r)ot and greenhouse jjlants (sec p. 528), an account of tests of the UTail- 
ability of the nitrogen in dried blood and leather refuse in the presence of acid and 
alkaline ]>hosi>hate8 (see p. 526), investigations on the availahility of the phosphoric 
acid in cultivated soils (see j>. 508), and analyses of drainage waters (see p.525). 

Laboratory work in physiological chemistry, F. G. Now (Ann Jrbor: G-. 'W., 
lS9S,pp. S2S, pi. 1, fig8.24). — A laboratory manual. 

Methods of analysis adopted by the Association of Official Agricultural 
Chemists, Hovember 11, 12, and 14, 1898, H. YV. Wiley (CITS'. Dept. Agr., 'IHvisim 
of Ckmdstry Bui. 46, rev. e(l.,pp. 5'd, figs. 4). — The methods of the association are given 
in full, revised to incinde changes' adopted at the -Washington meeting in'-lBUS. 

Micro-chemical analysis, M. E. Voz7.i~^mOT:T'{Rev.rCMm.' Anahjt. 'ei Appl.fi 
(1899)^ Mo. 9^pp'. SQ3~S06 ). — A short discussion of the importance of micro-chemistry, 
and a brief mention of the contributions of .some of the invest! gat oivs who have 
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wod.^ed along this line. The accuracy of the methods employed, and their applica- 
tion the study of precipitates, and to the study of complex chemical reactions are 
coBsidei’ed. — H. sxyder. 

Bl^atrolytic determinations and separations, L. G. Kollock (Jour. Arner. 

;?i (1S99), No. 10, pp. 911-9AS). — Some of the earlier methods are reviewed, 
ami the conditions of current density, amperage, voltage, and other factors fully 
worked on t.—L. n. merkilx.. 

Pi'eservatioii of Hubl’s reagent, E. Eoeling (dwier. OlieM. Jour., 2A {1S99), No. 3, 
pj). A IS,, All ). — An investigation as to the loss of strength under varying conditions 
demftDstrated the fact that the loss Avas Yevj rapid and was hut little retarded hy 
the rise of absolute alcohol or by the exclusion of light and air. — e. b. Holland. 

Til e giiiaiysis of golden sirup, E. Bodman, N. Leonard, and H. AL Smith (Analijst, 
24 (ISSS), No. ASS, yjL 2S$-Ao7).~A. report on the examination of 26 samples of sirup 
by optical and gravimetric methods and the interpretation of the results. — e. b. 
nOLXAND. 

The determination of the fat content of milk, R. Windisch {Lavdw, Vers. Stat., 
5.2 (ZS99), No. 3, pp. 209-211). — The author describes the method of Liebermanu and 
Szekely (E. S. R., 4, p. 776), and gives the results of a comparison between it and the 
Gerbei rapid method on 14 samples of milk. The results hy the 2 methods compared 
well, rarely shorving over 0.05 per cent difference. 

Determining the amount of boracic acid [in butter], A'adam (Jour. Fharm. et 
ser., S (1S99), No. $, pp. 109-111). 

Progress in the examination of spices and their adulterations, T. F. Hanausek 
(€Jhem. Btp., 23 (IS99), No. 44, pp. 402-466). — A review of recent literature. 

Aaialytical methods for distinguishing between nitrogen of proteids and 
nitrogen of simpler amids or amido acids, J. W. AIallet (Cliem. Neivs, SO (1S99), 
Nos. A6J0, pp. m-171; 2081, pp. 179-182).— E. S. E., 10, p. 819. 

Tbecoagniatioiiof albumin, C. Halphen (Jour. Pharm. et Chlm., 6. ser.,S (1899), No. 
4, pp.l7S-175).—'T]io. us© of citrate of ammonia in estimating albumin is pointed out. 

Tho color reactions of sesame oil, and three new characteristic reactions, 
IL J, Bellied (Per. Chlm. Anahjt. et Jppl., 4 (1899), No. 7, pp. 217-220). — The follow- 
ing I’eactions are discussed: (1) Behrens^ (ettual parts of aulphurlo and nitric acid), 
(2) Bishop^s (hydrochloric acid), (3) Eaiidouin (hydrochloric acid 1.18 sp. gr.), (4) 
Villaxecchia and Fabris’ (hydrochloric acid, containiug a small c|uantitY of fiiiTurol), 
‘5) Tf)clier’s (hydrochloric acid 14 cc., pyrogallic acid 1 gm.), and (6) Cavalli'S (60 
per cent hydrochiorie acid, 40 per cent nitric acid). Tocher's reaction is considered 
as Avortby of the most confidence. The new reactions reported are Avith (1) ammo- 
niuRi vanadate, (2) formaldehyde, and (3) resorcin. — ii. snyder. 

A characteristic color reaction of tartaric acid, AI. J. Wolff (Iiei\ Chm. 
Aimhjt et JppL, 4 (1899), No. 8, p. 263). — Sulphuric acid and resorcin produce an 
in tense coloration, Avhich disappears upon dilution with Avater. Neither oxalic nor 
citriii acid gives this reaction under similar conditions. — ii. snyder. 

'Water and sewage examination results (Chem. News, 80 (1899), No. 2080, pp. 
101, M2). — This is the report of the committee appointed to establish a uniform sys- 
tem of recording the results of the chemical and bacteriological examination of 
water and sewage, read before the British Association for the Advancement of 
Sciemce at its DoA^er meeting in 1899. 

Pracfelonal precipitation of peptic digestion products by means of zinc sul- 
phate, E. ZUNZ (Zischr. Fhpsiol. Chem., 27 (^1899), No. 2, pp. 219-249). 

The preparation of lecithin and other myelin bodies from egg yolk and brain 
extracts, G. Zuelzer (ZtsoJir. Phi/siol. Chem., 27 (1899), No. S,pp. 255-266). 

Gossypol, a constituent of cotton seed,X. AIarchleavski (Jom\ FraM. Chem., 
60 (1899), pp. 84-90 ; ahs. in Chem. Zig., 23 (1899), No. 64, Repert., p. 232). — This name 
is applied to a plienol-like body extracted from raw cotton seed by sodium hydrate 
and precipitated in an impure state by acids. .. The properties of the purified sub- 
'stance are described. 
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On isomaltose, Pottevi^n" (Ami. Inst. Pasteur, 13 (1899), Ho. 10 , 2 }p. 796^800). 
Pi'otein compoands of arginiii, U. Susuki (Chen. Zt(j.,33 (1S9.9], Ho. 64, p. 638). 
The coloring matter of cotton flowers; note on rottleiiiis xi. O. Perkins (Jour. 
Chem. Soc. iLondofi], 73 (1899), Ho. 44l,i}p,82d~829). 

Action of formaldehyde on eiizyms and on certain proteids, C. L. Bliss and 
F. G. Novt (Jour. Eipt. Med., 4 (1899), pp. 47-80: ahs. in Tech. Quart., 12 (lS99),Ho.2, 
Ber. Cli em . , pp. 5r5, 56) . 

■ Cause of blackening of bean pods, Bourqeelot and HiBubsey {Jour. lOmrm. et 
Ckem., C. ser., 7 (ISOS), p.3S5; ahs. in Amer. Jour. PJuvrni., 71 (1899), Ho. 6, p.281 ). — xl 
chemical study. 

The index of refraction of a number of species of starch, Em3Ia Ott (Oesterr. 
Bot. ZUckr., 49 (1899), Ho. 9,pp. 313-317, fig. 1). 

A new method for measuring temperatures, D. Bekthelot (Bui. Mus. .Hist. Hat. 
[PffHs], 1898, Ho. 6,pp. 301-304). 

Liquid air and the liquefaction of gases — theory, history, biography, practical 
application^, manufacture, T. O'C. Sloane (Hew York: Hot. man W. HenUg f Co., 
1899,2)2). 365,2)1$. 9, figs. 71). 

Continuous extractors for volatile solvents, E. Tax Melckebeke (BuL Assoc. 
Beige Chim., 13 (1899), Ho. 5, 2>l). 242-245 : ahs. in Jour. Soc. Chem. Ind., 18 (1S99), Ho. 9, 
p. 863, figs. 3). 

Anew automatic burette, E. Lallemant {BuJ. Assoc. Chim,, 17 (1899), Ho. 2, pp. 
149, 150, fig. 1). 

Platinum apparatus for ash determination (German Patent Ho. 105033; Chem. 
Ztg., 23 (1899), Ho. 87, p. 943, Jig. 1). — A description of Shuttleworth’s apparatus which 
has been patented by the maker, \T. C. Heraeus. 

Relative efficiency and usefulness of various forms of still heads for fractional 
distillation, with a description of some new forms possessing special advaii- 
tages, S. Young (Trms. Chem. Soc. lBo7idon}, 1899, pp. 679-710; ahs. in Jour. Soe, Ohem. 
Incl^'18 {lS99),Ho.9,p2}.S59-S63,fig8. 5). 


^ BOTAHY. 

Tlie resBinptioii of root growth in spring, E* S. Goff ( Wisconsin 
St(L Ejjt 189S^f}ih 220-2,28., figs. G ). — To ascertain the liearing of early 
spring root growth of perennial plants upon the operations of trans- 
planting and early cultivation, the author conducted a series of ohser- 
vations upon the root growth of several species of trees and other plants 
in the spring' of 1898. The observations were made by excavating a 
short ditch near the point where the main roots were supposed to ter- 
ininate, and washing out by means of a gentle stream of water the roots 
and root branches to their tips. The experiment developed some rather 
important points which, if not new to science, have been but little applied 
ill plant culture. 

As a result of niiineroiis observations, the conclusion was reached 
that ill many plants root growth starts before stem growths This, was 
foiiiul true in the case of h'orway, white, J3ongias,'aiid Colorado blue 
spruce, American arbor vihe, Scotch pine, hemlock, 'spriice, .taioarisk, 
sugar maple, apple, pear, morello cherry, chokeoherry, white birch, Eus- 
■si.an mulberry, Eiissian olive, red currant, white currant, and gooseberry. 
In the case of the red .currant the .root.' development w.as found to b'e far 
in, advance of bud development. 'Some herbaceous plants were noted 
13050— ]S[o. 0—2 
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as starting root growth extremely early in the spring. On March 22 
roots of strawberry and quack grass appeared to have made consider- 
able gi'“Owtli, but there was at this time no visible growth of plants 
above groiincl. On a few plants the root growth apparently did not 
begin earlier than bud growth. This was found true in the case of a 
vine of Worden grape and possibly others. 

Observations made on plants representing a number of botanical 
species,, showed that root growth was most vigorous at the apex of the 
main roots, next to this it is most vigorous at the apex of the principal 
brandies, and the earliness and vigor of starting diminishes as we recede 
from the growing points of the priiicipal roots. This gradational growth 
was well shown in measurements from a root of a seedling of the Early 
Bichmoiid cherry washed out on April 28, This root terminated in two 
very thick shoots, each of which at this time had made 2 in. of new 
growth. At the base of these two shoots were Eve smaller shoots, the 
combined length of which was 2f in. Thus the total new growth at and 
just beliiud the apex amounted to Of in. The next branch of any con- 
siderable size had grown in., the next a little less than 1 in., the 
next -.J in., aiul the next two but Jin. each. Farther back than this 
very little growth had taken place. The vigorous resumption of growth 
in the apical portion of the root apparently starves many of the older 
braiichlets, for the luiniberof these rapidly diminishes as we follow back 
the iiiaiii roots toward the trunk. The early and vigorous terminal 
gro wth of roots would, seem to have an important bearing upon the time 
that trees and other perennial plants should be lifted for transplanting. 
The most favorable time for lifting such plants is probably in autumn 
or very early in spring. If replanting can not be performed at once, the 
roots may be temporarily planted or heeled in in soil, sand, sawdust, nr 
other well aerated and moist medium. In this way the root growth 
■which starts will have a better chance of being saved than if the tree 
belifted immediately before planting. 

As the surface of the soil is first warmed in the spring, naturally 
root growth wmiild be most active in this layer of soil, and the parts 
of the soil from which roots are in a measure excludetJ during the dry 
weather of summer may serve as a feeding ground in early spring. 
This was strikingly shown in the' case of the currant wiieii an inch of 
the siirtace soil from an area of about 4 scp' ft. having been washed 
away, revealed a multitude ' of delicate rootlets. This very shallow 
depth of early root' growth would seem to offer an objection to the 
early cultivation of currants and gooseberries and other plants that 
commence growtli especially early. 

It has been repeatedly stated in horticultural publications that the 
fibrous roots of perennial plants die in autumn and are renewed on the 
resnmiltioii of growth in the spring. The author investigated this' 
subject on the' plants already named' above and '.in' addition; about 15 
Other species, and failed to find any evidence of the general death of 
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finer roots. On tlie coiitraiy the new grovrtli generally starts from the 
identical tips where it ceased in aiitamn. The erroneous idea of gen- 
eral death of root tips may probably have come from superficial obser- 
vatioiij since in many plants examined the rootlets appeared dead to 
the naked eye, but on closer exaniination it was evident that only the 
outer bark layer was really dead, and beneath this the tissues were 
usually plump and in good condition. 

Ill conclusion the author states that evidence was brought out 
to warrant the conclusion that the finer roots of plants may be wisely 
ignored in transplanting. It is undoubtedly true that these roots are 
iisiially short-lived under adverse treatment, but this fact should 
emphasize the importance of so handling the plant as to preserve the 
finer roots rather than to be construed as a license lor their wholesale 
destruction. . . . The nearer we can approach iu transplanting to 
the methods practiced in shifting plants, the more Mglily will the 
traiispiaiitiiig art have been developed.''^ 

Tlie relation between the green coloration of leaves and their 
chlorophyll assimilation, E. Griffon {Compt. EeiuL AcacL Scl PariSj 
128 (1S99). Xo, MS-i^56). — The author has sought to ascertain 

wlietlier any relationship exists between the intensity of the color of 
leaves and the degree with which they decompose carbon dioxid, and 
whether it would be possible in all cases to explain the differences in 
assimilation by difference in structure of leaves and the quantity of 
chlorophyll. 

Experiments were conducted with varieties or nearly related species 
of cereals, lettuce, fiichsias, begonias, grapes, roses, privets, caiinas, 
chrysaiithemiims, spirea, peaches, and plums whose toliage exhibited 
marked variations. With a number of these the intensity of assimila- 
tion semed to be in almost direct proportion to the intensity of their 
green color, while in others almost diametrically opposed results werC' 
obtaiiieii In some cases the thickness and structure of the iiiesophyll, 
development of palisade tissue, and the number, size, and colsir of the 
chromoieucites in each cell seemed to be infiuenciiig factors in the 
variation of carbon assimilation, but there are evidently other causes 
for the variation in carbon dioxid assimilation,' such perhaps as the 
specific activity of the chromoieucites or differences iu the nature of 
the chlorophylL 

The role of sodiunii in plants, Stahl- Schroder Agron,, 25 
{1899)j Xo. 6’, pp, 294-297 ). — Experiments are reported with oats, car- 
rots, and buckwheat, from which it appears that these plants can 
absorb relatively large amounts of sodium without inconveiiieiice to 
growth. The phosphate, and especially the nitrate of sodium, are 
absorbed directly by the plant. When the soil is rich in potash, sodium 
is not taken up by the plant in any considerable quantity except as the 
acid,,, is ,iieede(i by the plant. The decomposition of soAmin salts takes’ 
place, principally in the roots, although a' small quantity is decomposed 
in the stem' and leaves and still less in the seed. , 
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IiiV€iStigations were cob ducted to ascertain wlietlier sodiimi can 
replace potassium in the economy of the plant, and the author con- 
cludes that it can not, the yield in every case being proportional to the 
amoEiitof potassium in the soil or added. as a fertiliser. He attributes 
to soiliiiiii an indirect action in inhnencmg a larger assimilation of 
potassium. 

Soils for artificial cultures, B. WARiNGuroN {Xature^ 59 {1899)^ 
Mo. 15^7. p. 324 ). — The author states that it is often assumed in arti- 
ficial cultures that a pure quartz sand watered with solutions supplying 
phosphates, sulphates, and clilorkls of potassiiiin,, magnesium, and iron 
is a .fit and proper soil, and that any deficiency of luxuriance in plants 
grown ill soch a liiediiim is due to some special circumstance uncon- 
nected with the general conditions of the ex]ieriiiient. He claims that 
such a soil is in several respects a very iiiinatiiral mediiini for plant 
growth and is generally unsuited for the piiriioses of investigation. 
The 'salts in question if applied- to an ordinary arable soil would 
undoubtedly supply the ash constituents required by the plant, hut in 
this case they w'oakl reach the plant in an entirely different form from 
that wliici.i occurs in the case of an artiticial soil of quartz sand. In 
natural soils contaiin,og calcium carbonate, hydrate silicates, and 
hydrate ferric oxid, all the alkali salts are decomposed, their acids 
combined with the lime of the soil and their bases held in feeble com- 
bination oil the surface of moist silicates and ferric oxid, from which 
they ai'e easily extracted by the acid sap of the root hairs. In a natu- 
rally fertile soil the alkalis are supplied to the plants as bases and the 
soil water, itself always contains a quantity of calcium carbonate dis- 
solved in earboiiic acid. That a plant requires a supply of bases is 
sliowui by the character of the plant ash. The ashes of leaves and 
stems are always of an alkaline character. 

The imniense iinproveinent in the luxuriance of an artificial culture 
in sa.od .has been observed when nitrates are added to the nutritive salts 
employed, but it is not to be entirely attributed to the supply of nitro- 
gen given. The nitrate in this case is the only salt which can supply 
the plant with a base and its addition to the soil greatly improves the 
general conditions of growth. Tlie nitrate acts in this manner because 
the nitric acid is employed in the plant for the production of iiitroge!.ious 
organic matter and its base at once becomes available for combination 
with organic acids. ■ ■ 

The author states that for most purposes any fertile sandy soil may 
be employed for artificial cultures, and it can be as thoroughly sterilized 
if sufficient care be taken, but if its special chemical properties are to 
be retained It should not be dried or burned. If an artificial soil is 
needed, quartz sand should in every case be mixed with from 2 to, 5 per 
cent of caldiiin carbonate. Powdered, feldspar is an excellent addition 
to an. artificial soil In the caso-of an artificial soil tlie sand should be. 
fine in order to have a sufficient power of hoidliig, water, 'and if the 
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cooditioTis of tlie experiiBCiit do not forbid it, some liomic iiiateiial 
slioiild be supplied. The addition of 1 per cent of moss litter to tills 
soil is, said to be more advantageous. Bince tlie water of natural soils 
always contains carbonic acid, this point should not be forgotten, espe- 
cially when no addition of humic material is made. 

The effect of Witragia and inocnlatioii soil on yellow lupines^ 
Adlee {Bei\ Landiv, Yersstat, Jena^ 1898^ pp. 19^ — Zinc pots irere 

.tilled with sandy soil, poor in lime and well fertilized with |)otasli and 
phosphatic acid fertilizers. Yellow lupines w'ere sown in all the pots. 
Five pots received no further treatment, 5 were inoculated with 
Yitragin, and d were inoculated with soil on which lupines liad grown.' 
All pots were cared for in like manner. The grain yield was increased 
34.44 per cent by the use of Xitragiii and lOd.dl per ce,iit by the use of 
inoculated soil, and the liay yield 12.17 per cent by the use of Yitragiii 
and 42.86 percent by the use of the inoculated soil. 

Wortli American slime molds, T. H. MacBri'Oe (Xeu’ Tori:: The Maemilian Co., 
1S99, pXh XVII -|-ri?5, pis. lS).—lu this work, which is an outgrowth of the uiithor's 
Uiouograpli on the Myxoiaycetes of east era Iowa, all the species are :fo,r the 'first time 
brought together in English. 

The arran gen lent of the iarger divisions is essentially that of Rostafinski, modified 
by the author to include some recent iileas relative to the secpieiice of species. 

Ill the Introduction the author, discusses the lunch-contested ]>osition of the slime 
molds, and suggests that they are possibly independent, with a somewhat nearer 
kinship to plants than to the animal ■ kingdom. There are said to be 44 genera and 
about, 212 species. Of this number 19 genera are nionotypic. iUl species except 4 
or 5 are said to he saprophytic, and of the parasitic ones the only one .of economic 
imxi'Ortance is that causing the club root of crucifers, P'lasmodhphom hrassim\ 

Tile influeBce of atmosplieric and soil constituents on the anatomical struc- 
tui;e of plants, W. Meyer (Bot, Cenihh, 79 {IS99), Xo, 11-12 ^ pp. 3S7-3oO ). — A study 
Is given of a large number of alpine plants to show the effect of weather and soils 
on their structure. 

Influence of temperature on respiration, W. Pal'LadKh ( JVarsau'j 1S90^ ahs. in 
B&i, CenthL, SO (lS99)^Xo. 1, pp,lS,19), 

Caoutchouc, or India rubber {Boy. Bot Gard. Ceylon Circ. 1399. No. 1:2-14, pp. 
105-168^ figs. 4). — Gives notes on the origin and methods of collection, preparation 
.for market, etc. 

The diameter increnient of the wood of coniferous trees in relation to cli- 
matic conditions, R. Turnbull {Trans, and Broc. Iht. Soe. EdinhiiryIu41{IS9S‘}ypt.2j 
pp.Od-lOfxd. 1). — An attempt is made to find some relationship between the anmial 
diameter increment and the elimutic and meteorological conditions,. The observa.- 
tioDs were on larch, Scotch pine, and Norway spruce. 

Frost formations in trees, R. Kop.EZKy (CentM. Gesam. Forstw. Wien, 24 (IS99), No. 
10, pp. 426-431, figs. S).— The character of frost injuries to trees Is discussed. 

On the poisonous quality of Boletus luridus, G. AiiCAisG''Ri.i ,{Atti ,.So'C. Toscana 
Sm. Nat., 11 {lS99),pp. 189-142). 

Anew species of Oospora wliicii causes efflorescence on. cigars andTn, fer- 
menting tobacco, A. Splendorr {Uiv. Tec.e Ammmistr. Mome. lS99, pp. ' 27, pi, !;' aim. 
in Iledwigiaf 38 (1899), No. 6^ Bepert., p.221).—A. description is given of, (Mspam mm- 
bu.Jntrwliicli .causes an. efflorescence on fermen 'ted," .tobacco. ' Notes, are given 'Cin .the 
eftect'of temperat-iire on. the development of the '.fungus 'a.nd.. means are siiggested.'for 
preventing its appearance. 
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On tlie biology of some wood-freqnentiiig fungi, F. Czapek (Jkr. 7kt, 

aeseli., IT (1S99), Xo. 166-170.) 

Studies on tlie parasitism of Agariciis meilens, G. Wagner (Zfschr. Pihmzen- 
7ra7il\, 9 (1S99), Xo. Xpp- 80-SS ). — Tlie aiitlior. reports 32 host plants for this fungus 
and gives results of a iiiirnlier of experimeuts to infest other trees with it. Addi- 
tional host plants for Afiaricns ostreatuH and notes on Plasmopara riflcola and J. 
mnc'hhis are given. 

Coiiidia formation in certain fungi, C. Werner ilmug. iHss.j Ika7r7fiirtj ISOSppp. 
4S^figs. do; abs. in Hot. GentbL, SO (1899). Xo* 4^ pp. The conditions under 

which conidia are formed by Xeetria cinnaharhm and Vohitella ciliaia are discussed 
and the different forms ox conidia described. 

Tlie effect of removing the flowers on the assimilation of nitrogen by legumi- 
nous plants, M. vSOAVE (Siaz. Sper, Agi\ Iial.,o2 {1899), Xo.6,pp.499-olS ). — Esperi- 
meiita are quoted with Tieia fuha^ Fhaseolm muUiiioruH, Pisnm saiirimi, and Lupinus 
albus, in which duplicate lots of plants were grown under similar conditions except 
one lot flowered and the other had the flowers constantly removed. In the case of 
the Yicla there was a decided gain in dry weight and nitrogen content where the 
flowers were removed. In the other examples there was either a loss in dry weight 
or nitrogen content or both. Root tubercle development was good in every case. 

Hitragin, a germ fertilizer, W. Brooks (JlasMchimtts Raich Sta. Ppi. 1S9S, 
pp. 6S~6o ). — A brief descrij)tioD is given of this material and a plan of experiments 
in whicli it was tested is outlined. In these tests with the field i>ea and alfalfa a 
slightly better crop was given where the Xitragin was used in eomhinatioo with min- 
eral fertilizers than where the fertilizers were used without. The experiments thus 
far conducted seem to indicate some slight benefit follow'ing the use of this germ 
fertilizer. 

The fixation of nitrogen by algae (Pharm. Jour., 4. ser., 1899, Xo. 1498,2), 941).— A 
brief note on Bouilhac’s work. 

Sugar as an agent in nitrogen fixation and an aid to the growth of plants, J. 
Golding (/o 2 (r. Soc. Cham., hid., 18 ilS99), pp. 564X66; ahs. in Jour. Chem. Soc. [Lon* 
don}, 76 {1899), Xo. 444, II, p. 689).— In case of alfalfa and beans grown iu sterilized 
sand inoculated with nodule bacteria the addition of sugar increased the yield, a fact 
attributed to the increased activity of the nitrogen-fixing bacteria due to tiie sugar. 

Experiments on the staining of cell walls, J. Chalon (But. Pop. Soc. EoL BeU/., S7 
( mS), XoX,pp. 59-90) . 


METEOEOLOGY— CLIMATOLOGY, 

Investigations on periodicity in the weather, H. H. Cla'’s*ton 
{Proe. Amer. A^ead. Arts and Sei.j S4 {1809),, JSFo, PPj 509-618^ charts 
IS ). — This is an aceount of a coiitinnatioii of previous studies by the 
author along the same line (E. S. 0, p. 698; 7. p. 930), and includes 
a summary of studies by the author and by European meteorologists 
(Tan Bebber, Ekholm, Arrhenius, Howard, and others), on the Infiii- 
eiice of the moon on atmospheric juessiire, temperature, rainfall, thiin- 
derstoTins, atmospheric electricity, etc. 

The curve plotted from 13 years’ (1886-1898) observations on tem- 
perature at Blue Hill, Mass., though somewhat irregular, agrees with 
tnrves based on similar observations at Greenwich and Oxford, Eng- 
land, and Oust Silosk, Siberia, ‘•‘in showing a generally higher tem- 
perature, be tween new moon and full than, between full moon and new.” 
The curve for the normal temperatures at Blue Hill, from ' October, 
.1898, to February, 1899, shows that the inmimum temperatures ' for 
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October, December, January, and February occurred ver\" near tlie 
times of new moon, tbe interval between the ininiina approximating 
the length of a synodic period of the moon. The curve for frequency 
of thiinderstorms in the United States shows that while the range is 
smali it follows that based upon observation's in Sweden in sliowiiig a 
maximiini a few days preceding the greatest northern declination of 
the moon. 

The author’s general conclusions regarding the periodicity of the 
weather are thus stated: 

‘'q'l) That every weather period is rendered complex hy the exist'enc'e of periods 
which hear the relation of harmonies to the primary 5 that is, their lengths are 
twice_, one-half; one- third; one-fonrth, etc., the length of the primary. (2) The 
periods in different parts of the world have different phases, as. for example, in the 
annual period it is cold in the northern hemisphere when it is warm in the southern, 
and in the siiii-vspot period it is dry in Russia when it is wet in India. (3) 4t any 
given place on the earth’s surface the harmonics, and in some cases the ]>rimaries, 
reverse in phase. In the case of some of the longer periods this has been traced fo 
a movement of the center of oscillation from place to place. (4) At any given place 
the periods and their harmonics do not vary synchronously. Sometimes tlie primary 
period is weak, while one or more of the harmonies are strong, and the reverse.” 

Climatology of the Isthmus of Panama, H. L. Abbot ( C. S. Dept. J ///•,, Weather 
Bm^eaii Doe. 19^ figs. 5). — This article, reprinted from ]\lontlily Weather Review, 

27 (1899), No. 5 (E. S. R., 11, p. 430), includes data and discussion on temperature, 
winds, barometric |)ressiire, and jjrecipitation. 

Report of meteorology of Scotland for the year ending September 30, 1898, 
E. C. Mossm.^x {Tram. Boy. Scottish Arbor. Soc , 15 {1898), pi. S, pp. 301-307'}. 

Temperature variations in the free atmosphere as measured by balloon obser- 
vations, L. T. DeBort (Compt. Bend. Acad. Set. Paris ^ 129 {1899), No.S, pp. 417-420, 
fig. 1 ). — The variations at different heights are charted and discussed. 

Results of rain, river, and evaporation observations made in New South 
Wales during 1897, H. C. Russell {Bpi. Govt. Astronomer Xeiv South Wales, Sidney ^ 
1898, ptp. 220, map 1, dgms.S). 

Notes on frost, E. B. Garriott ( V. S. Dept. Agr., Farmers' BuL 104, pp. 23). — In this 
bulletin the formation of frost and varioUvS means of protection from its injuries are 
treated in a popular way, and so far as the nature of the subject will permit the 
information is made applicable to all localities rather than to restricted districts. 


WATEE— SOILS. 

Principles and conditions of the movements of ground water, 
F. H. Kihg {Wmeteenth Am. Rpf, U. 8. GeoL SurteiG 1897-98^ pt. 2^ 
59-294ppls. 11, Jigs. 52 ). — The introductory chapter of thiKS ai'ticie contains 
a general discussion of the following topics: Tbe amount of water stored 
in the ground, (sandstone, soil, and other rocks) j depth to which ground 
water penetrates ; general movements of ground water due to gravita- 
tion, temperature changes, and capillarity;, percentage of precipitation 
which penetrates the soil; how seepage ' waters find, their way .into: 
clramage channels; configuration of the ground, w.ater .surface; and ele- 
vation of ground water surface due to precipitation and percolation. 
This discussion is based largely upon results of investigations reported 
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elsewlierel' The other chapters report the results of investigations by 
the author and others on the flow of fluids through porous media, includ- 
ing the study of the flow of water and air through rigid porous media, such 
as wire gauze, perforated sheet brass, and sandstone 1 through sand; 
and through capillary tubes.. One of the main objects of the aiithor^s 
investigations was to test the accuracy of the Poiseiiille-Meyer law, 
■wliieli states that flow is directly proportional to the pressure and 
inversely proportional to the depth or thickness of the stratum.” The 
re, suits of the investigations are reported and discussed in detail. 
They are briefly summarized as follows: 

‘‘ With all the ohservations of all of the observers, whether with sands, rock, or 
capillary tubes, whether with high or low pressures, and whether with long or 
short tubes or columns, the departures from the Poiseuiile-Meyer law have l)een 
systematically either plus or minus instead of first one side and then the other, as 
should he expected if the departures were due to errors of ohservation, unless 
indeed some peculiarity in the many forms of apparatus is responsible for the 
systematic departures w'hich have been so persistently found by nearly eveiy 
observer/’-’ 

It is.shown that the form, diameter, and arrangement of soil and sand 
grains are factors of fiindamental importance in determining the rate 
of flow. The apparatus and methods used and the results obtained in 
observations on these points are described in detail. 

^‘The general conclusion which appears to be indicated by this series is that with 
the smaller sizes, where the grains give a minimum pore having diameters of 0.0117 
mm., 0.01361 mm., 0.01619 mm., and 0.01809 mm. and under pressures not exceeding a- 
gradient of about 3 to 5, the flow increases faster than the pressure; but when the 
diameters of the pores are 0.02756 mm., 0.0248 mm., 0.03249 mm., 0.04094 mm., and . 
0.05821 ram. the flow does not increase so rapidly as the |>ressnres, even when the 
gradient is no steeper than 1 to 5 in the three coarsest. 

III other words, the flow becomes so turbulent in the larger pores that consid- 
erable Jimounts of energy are absorbed even under very low pressures. 

'“Since the length of the sand columns in these cases was 12 in, (30.48 cm.), the 
ratio of diameter to length of tube is as 1 to 5,236- in the coarsest and as 1 to 26,000 
in tlie finest grained sand, whereas in Poiseiiille-’s tube the rat'io of diameter to 
length was 1 to 361; yet a very close agreement -with the Iuay wms found under ti 
■pressure of 58 times the highest pressure used here. 

It would a|)j>ear, therefore,- that Poiseiiille’s law^ for sands and other porous 
media holds only within very much narre.-wer limits than has been found true for 
capillary tubes.’-’ 

: The 'general applications of the facts thus observed to the iiioveinent 
of soil 'Water, seepage in case of canals and rivers, the flow of wells 
(driven and open), and the determina.’tion of the diameter of soil parti- ^ 
cles (see p. 523)' are discussed. The conclusion is reached that -inathe’ 
'niatieal treatment of the problems of the, movement of groundwater 
■is inapplicable to natural conditions except those of , small areas” 
-since ‘^the nioveinents of ground water ' across' long distances, must- 
take place in considerable m.easiiTe- through passageway's 'larger than ; 

Wisconsin Stu. Rpt-s. 1892, p.- -129; 1898. ''D. ,S. 'Dept. Agr.,. Weather Bureau 
BuL 5 (E., S. R., 4, p. 670; 5, p. 486). 
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tliose wliicli depend upon tbe pore space iixed by tbe diameters of tlie 
grains wliicli constitute tiie beds themselves.” 

In experiments ^rith driven-well points 18 in. long and in. in 
diameter^ connected with an ordinary suction pump, it was found that 
the point did not deliver water to the pump as rapidly as required by 
the puinp worked at ordinary speed, and the labor of piiniping* was 
greater than in case of open wells. due to the fact that the water 
came in too slowly to fill the cylinder behind the piston as rapidly as 
the piston was raised and as a vacuum was formed behind it.” 

‘‘Tlie drive-'well point, pumps to be worked by band, is only adapted to cir- 
eiiiiistaiices where small amounts of water are recjuired. . . . Tlie best method of 
increasing the capacity of the point is to increase its length, 

‘WVliere an open well can be dug to the water and then one or two 10 ft. lengths 
of C> In. points souk below this into the water-bearing beds, so that a large suction 
pipe can be lowered well down toward the bottom of the casing, large quantities of 
water may be secured if the wmter-bearing sands are reasonably coarse. 

‘■‘"It is neyer desirable to make the well point a part of the suction pipe if con- 
siderable quantities of water are to be raised, for the reason that a heavy shock 
comes upon the pump with every stroke, owing to the necessity of iilling the point 
with new water from the ground as rapidly as the piston is raised, When the point 
is larger and open, the water can fall outside to relieve the shock which otherwise 
would come and there is less chance for a shock on the back stroke in rapid 
puniping.^^ 

Theoretical investigation of the motion of ground waters, G. S. 
Slighter {Nineteenth Ann. Ept U. 8. Oeoh Survey^ 1897--$8j pt. 2^ 
295-384] pi, l^figs, 86 ), — In this article an attempt is made to derive,, 
fi'om purely theoretical considerations, an expression for the flow of 
water or other fluid through a column of soil made up of grains of 
nearly uniform size and of approximately spherical form. 

“For the purpose of constructing this formula, a study was made of the pores of the 
ideal spherical-grained soil, and the relation of porosity to the average arraug’euieut 
of the grains was shown and made a factor in the resulting formula. Tlie author 
derived as the formula for the quantity of water per second transmitted by a column 
of soil the following expression : ■ 


[1.0094] 


]} d - s 
f.1 h K 


cubic centimeters per second, 


in which— 

is the quantity in cubic centimeters; 

p is the difference in pressure at the ends of the cylinder in centimeters of water 
at'4'^'C.; 

d is the mean diameter of soil grains in centimeters; 

is the area of cross section of the cylinder in square centimeters; 

Jj is the height of the colninn of sand in centimeters; 

g is the coefficient of viscosity of the fluid ; 

Jl is a constant' [for the porosity of the soil (ideal) — a table of such constants is 
given]; _ 

[1,0094] is the logarithm of a factor. 

Measuring iii' cubic feet, j? in teet, h in feet, s in square , feet, and d'in^rnlllime- 
ters, this formula becomes: . . ■ ■ 


[9.3036— 10] culiic' feet per minut'e,' 
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and for water at lO"" C. tliis becomes 

=[1.1846] cubic feet per minute, 

in all of wliich the brackets inclose the logarithm of a factor^-’ 

The author attempts to derive a formula for determining the effective 
size of the soil iiarticles by measuring the rate of flow , of air through 
the soil. This work has been noted elsewhere (see p. 523). 

The general problem of the movement of water in soils and rock was 
investigated and it was shown that there exists in the case of ground- 
water iiiovemeiits what is known as a potential function, from which we 
may derive, in any determinate problem, the velocity and direction of 
flow, and the pressure at every point of the soil or rock.’’ In the study 
of the vertical motion of ground water the fact appears that a change 
of pressure may be brought about throughout a water-bearing medium 
without changing the level of the water table, and the conclusion is 
forced upon us that an interference with wells and underground water 
supply may take place without much general disturbance of the water 
table in the immediate neighborhood of the disturbed wells and short- 
ened underground supply.'^ 

The problem of the flow of wells is also discussed. 

The formula found for the capacity of an artesian well which completely pene- 
trates the water-hearing strata is as follows : 

{ cubic feet per minute, 
loge (.l-|-600/r) ^ ’ 

in wliicli It is the amount in feet that the water is lowered hy pumping, r is the radius 
of the well in feet, and efi, a-:, . . . are the thicknesses in feet of the various strata, 
and 1 * 1 , . . . are the constants depending upon the transmission capacity of the 
various strata. The symbol loge calls for the natural or hyperbolic logarithm. It 
is also shown that the capacity of a well is not largely influenced hy the size of the 
bore, except as the flow is controlled hy piiie friction. 

‘•'The flow from a well which does not completely pass through the water-bearing 
strata is found to be given by a formula similar to the above, but containing the 
additional term — 

2i,07t ]ii\i JiT j 

in which Jcn is the transmission constant for the bottom stratum. 

‘'The interference of two, three, and several wells with one another was investi- 
gated, and results are given in tabular form, illustrating the conclusions reached. 
Diagrams of lines of flow are given for several cases, and a method is explained by 
which the lines of flow into any number of interfering wells, however placed, may 
be Goiistxiicted upon the drafting hoard.’^ 

The influence of early spring tillage on soil moisture as com- 
pared with later spring tillage, F. H. King and J. A. Jekpery 
( Wisconsin Sta. Bpt. 1898, pp. 115, llG,fi(i. I).— On ti?o parallel fields, 
one clover sod and the other potato laud, alternate plats were plowed 

(1) 6 in. deep and smoothed April 12 and disked April 29 and May 7,- 

(2) 7 in. deep May 12 and 14. A marked contrast in the moisture con- 
tent of the different plats was soon visible to the eye, the later plowed 
plats being drier and lighter colored than the others. Moisture deter- 
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iniiiatioiis made May 16 showed that tlie earlier j)]owed plats on clover 
sod eoBtained 3.49 lbs. per square foot and on the potato ground 2.45 
ibvS. per square foot more water tiian tlie later plowed i^lats. 

A laboratory study of tlie effectiveness of soil mulciieSj E. H. 
Kmn and J. A. Jeffery ( Wisconsin Sta. Ept. 1898. pp, 134-148, figs. 
2 ). — Ex]>eriirients on tMs subject in the laboratory and greenlioiise are 
reported. In the laboratory experiments 3 soils ^^(1) a black marsh 
soil of a very fine, close texture and devoid of peat, which had been 
iiiider ciiltivatioii but 2 years; (2) a sandy loam cultivated many years, 
and (3 j a medium virgin clay loam from a second growth black-oak 
groveA were uniformly packed into cylinders 22 in. deep with a croas- 
sectioii area of 0.1 sq. ft. The cylinders used were of galvanized iron 
painted on the inside with an acid and waterproof paint. Each 
cylinder had a water reservoir at the bottom, with which it was con- 
nected by a series of notches cut in the lower edge of the cylinder. 
The reservoir had a supply pipe and a vent tube. A layer of sand was 
placed ill the bottom of the cylinders. The height of the soil column 
above the level of the water in the reservoirs was 19 in. 

The object of the experiment was to determine the relative efiective- 
ness of soil mulches 1. 2, 3, and 4 in. deep, as compared with no mulch. 
Each experiment was conducted in duplicate, there being 10 cylinders 
ill each set. The mulches in each case were produced by removing* 
the soil to the desired depth and working this into the crumbled 
condition, when so much was at once returned as was required to fill 
the cylinder level full. Water was added until the soils were nearly 
saturated, the marsh soil containing 56.37 per cent, the virgin clay soil 
35.57, and the sandy loam 19.71 per cent. During the first two periods 
of the experiment (63 and SO days) the cylinders were placed in a case 
through wfoich air was drawn at an estimated rate of 3,386 ft. |:)er hour 
during the first period, and 2,476 ft. per hour during the second period. 
During the third period (37 days) the cylinders were placed out of 
doors and exposed to the air and sun. The mean rates of loss of water 
per 100 days were as follows: 


The -niean loss of ivater in tons per acre in 100 daps. 


'KiTid of soil. 

Xo inaleh. 

Mulcii i in. 
deep. 

iluleli 2 ill. : Mulch 3 in. ; Muleli 4 in. 
deep. deep. | deep. 

Black iiiarsli so M i 

Tons. 
620.9 1 
724. 1 

Tons. 

367.0 1 

397. 1 

Tont^. Tans. Tons. 

274. 3 : 248. 9 ' , 213. 8 

.Virt»i]o flav loom,. 

1,779! 6 

1,249! 6 

*.00* C mCUL ^ *ual. 0 

1, 029. 2 974. 6 : 881. C 


^‘Tiiis table shows clearly that the effectiveaess of the mulches increases rapidly 
with the depth of each of the 3 types of soil, and that the loss of water has been 
Biiich more rapid both from unmulched and from each of the mulched surfaces of the 
virgin 'clay loam than from either of the other soils. 

' The' rate of evaporation under the held conditions was greater than during the 
SO-clay period in the laboratory with the 9 soils, and it was greater during the 
first period in the lal)oratory than it was during the second period. These relations 
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slioidcl lie expected because in the drst and third jieriods the experiments started 
with wet miilclies w-lrile at the beginning of the 80-day period the mulches were 
comparatively dry. Under the ont-of-door conditions there was both a stronger 
wind movement and direct sunshine upon the soild^ 

Experiments were made in tlie plant house with the black marsh soil 
ill c,\iiii€lers 52 in. deep and 3 ft. in diameter; and with the virgin clay 
soil in cylinders of the same depth, hut 1-J ft. in diameter. The cylin- 
ders were divided into 4 groups, 1 set not being cultivated at all, and 
the 3 others cultivated 1 in., 2 in., and 3 in. deep, respectively, and at 
intervals of 2 weeks, 1 week, and one-half week, respectively, in dif- 
ferent cases. AH soils were saturated and allowed to stand 10 days 
before the iriulches were made. The experiments then proceeded as 
follows : 

“ Til the case of the black marsh soils the surfaces were smoothed and then tamped 
with a 5 11), weight and left iu this condition where no mulches were developed. In 
the other cases the soil was stirred to the desired depth with a foiir-tined potato fork 
upon ■whose tines a gauge was fixed so as to slide upon 2 pieces of gas pipe resting 
on the rim of the cylinder, thus securing the desired depth of mulch. 

‘All the case of the small cylinders enough soil was removed to secure a level 
undisturbed surface 1|- in. below the rim of the cylinder plus the depth of the desired 
thickness of mulch. Enough of the soil removed w^as then returned at once in. a 
finely cxuiiibled coiulition to the several cylinders to bring their surfaces to in. 
below the rim. 

“ The cylinders were all weighed and the experiment proper begun on November 
24, 1897, and continued without the addition of water to any of the soils during the 
first period of 30 days. 

“At this time, December 24, after weighing, water was added to the surface soil of 
all cylinders to the amount of a rainfall of 4 in. and 4 days later all of the mulched 
surfaces were stirred, using the foiir-tined potato fork in the manner described in 
preparing the iiuilches. All cultivations of these soils have been made in this way. 

“In starting the second period of the exiieriment the soils stood 4 days after 
wetting before cultivation. Thirty-two days from the first wetting and 28 days 
after the first cultivation of this period all cylinders were again given the equivalent 
of a rainfall of t in- J hut following this wetting 4 days only cylinders cultivated once 
per week and twice per week had the soil stirred and the experiment W' as closed 
February 1, after a period of 39 days.’*’ 

The losses of moisture from the 2 soils were as follows : 


Losses of moisture from soils with mulches of different deaths. 



Virgin clay loam. 

Black marsh soil. 

; Los.s of water per 

1 acre in 100 days. 

Water 
saved by 
mulcli- 
ing. 

Loss of water per 
acre in 100 days. 

Water 
saved by 
miilcii- 
ing. 


Tons. ! Inches. 

Per cent. 

Tons. 

Inches. 

Per. cent. 

Xot 

724. 1 G. 394 


319. 0 

2. 816 


Cultivated 1 in. deep: 






Once ill 2 ’.veekft' . 

: 551.2 1 4.887 

23. 88 

248.4 

2. 194 

' '22.13 

Once a week 

: 545.0 i 4.812 

24. 73 

255. 9 

2. 260 

19. 78 

Twice a week 

: 527.8! 4.662 

27. 10 

262. 6 

2. 319 

17.65 

Cultivated 2 in. deep : 






Once in 2 ■^veeks 

J,.: 609,2: 5.380 

15.88 

24'9.1 

2.200 

21.93 

Once a week 

552,1 ! 4.875 

23.76 

249. 8 

2, 20f» 

21.70 

Twice a week 

' ■ ■515.4:.' 4.552:. 

28.81 

268,9 

■ 2.374 

':i5.,72 

Cultivated 3 iu. dee]) : 






Once in 2 wef kn 

: 612.0 5.280 

; 15.49 

266.2 

2.'351 

16.63 

Once a week 

531.5 1 4.694 

26.60 

282. 6 ' 

■ 2. 405 ■ 

11. 41 

, Twice a week...... .... 

495.0 : 4.371 

31.64 

274.5 

2. 424 

13.94 


■ ■ ■ : 
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will be seen from tlie table of evaporations from tlie clay loam, that witli each 
of the three depths of cultivation the percentage of moisture saved, over that which 
was lost from the not ciiltivated ground, increased with the freqnency of cultivation ; 
that is to say, if one is cultivating ground of this character 1 in. deep, then the largest 
saving of moisture results from stirring the soil twice per week ; and’ w'hen this sav- 
ing over the cultivation once in 2 weeks is expressed in tons per acre the amount is 
23.29 tons per 100 days, or 0.23 ton per day, and 1.6 tons per week per acre, 

“'If he is cultivating 3 in. deep twice per week, as against 3 in. deep once in 2 weeks, 
then the saving of moisture is 116.9 tons j)er 100 days; 1.17 tons per day, and 8.18 
tons per week per acre. Or, if the comparison is made between ciiltiTation 3 in. deep 
twice per week and no enitivation, then the saving of moisture is 229.1 tons per 100 
days; 2.29 tons per day, and 16.03 tons per acre per week. 

“If we refer to the table for the losses of moisture which have occurred under the 
cultivation once in 2 'weeks for each depth, it will be seen, that the greatest saving 
appears to have resulted from the cultivation 1 in. deep, and the least saving when 
the cultivation was 3 in. deep. These relations may possibly be an expression of a 
principle in tillage, but further observations will be required to establish it. . . . 

“ When the results from the black marsh soil are considered, they appear to stand 
in contradiction to those of the sa.me soil in the first series of experiments, and from 
those of the virgin soil in both series. This difference, however, is much more appar- 
eirt than real, and is due (1) to the fact the black soil has so very high a water 
capacity, and (2) to determining the losses by wwdgliing, making no distinction 
between the losses from the mulches themselves and from the body of the soil.’' 

A record m given of a series of observations with the Piclie evapo- 
roineter in connection with these experiments. The rate of evaporation 
as thus observed is compared with the losses determined, by weighing, 
in the following table: . 

The imupuraMre ' rates of evaporation from a Fiehe evaporometer and soil surf aces of 

different characters. 


! Mean evaporation 
per acre per 
100 days- 


Piclie evaporometer 

Saturated sand surface I 

Unstirred virgin clay loam — - ‘ 

Virgin loam cultivated 1 in. deep once in 2 weeks 

Virgin clay loam cultivated 2 in. deep once in 2 weeks 

Virgin clay loam cultivated 3 in. deei> once in 2 weeks 

.Black marsh soil not cultivated ' 

Black marsh soil cultivated 1 in. deep once, in 2 weeks 

Black marsh soil cultivated 2 in, deep once in 2 weeks 

Black marsh soil cultivated 3 in. deep once in 2 weeks 


The temperature of the air under which these observations were ma'de 
is also recorded. ■ 

A new method of mechanical analysis of soils, F. H. Kihg-' 
{Wisconsin Sta, ifjjL 1898^ 1^3-133^ figs, i ), — It is shown in this 

article that the methods of soil examination in general use do not give 
a very close measure of the aggregate amount of surface possessed 
by a, unit volume of a given soil. ... .It has been the custom of difler-, 
eiit investigators to get the diameter of soil grains, either by direct 
measurements with a micrometer or by coimting and weighing a cer- 
tain inimber of grains and then computing, the diameter of the mean 
grain from the" specific gravityj number, and weight. But in order to 


Tons. 

; Indies, 

1711.0 

I 15. 105 

600.1 : 

6. 094 

724.1 i 

6. 394 

551.2 1 

4. 867 

60D.2 i 

5. 380 

612.0 i 

5. 230 

319.0 i 

2. 816 

248.4 i 

: 2, 194 

249.0 

i 2. 199 

i 266.2 ' 

1 2. 351 
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get results wiiicli are even approximately accurate a large number of 
measurements in three dimension>s of the grains must be made, and a 
large number of the grains must be counted and weighed*^' Even when 
the soil is separated into a large number of sizes ^dt is not possible to 
arrive at a very exact knowledge of the real surhice which the soil may 
possess^ per unit, volume or weight.’’ With the assistance of Protl C. 
S. Slicliter of the U'niversity of Wisconsin, the author has devised a 
method for studying the pore space in soils, based upon the laws of 
the flow of air through capillary tubes. The apparatus and method 
are described as follows : 


C 


4 


; 


5i| 


A 


^^Apparatn8 . — The apparatus for determining the effective size of soil grains con- 
sists of a water receptacle A, fig. 2; an aspirator bell B ; an air tube 1, 1, 1, leading 

from the bell to the air 
chamber D; a soil tube 
C, C, provided with a 
tight cap 4 at one end and 
a cap with wire gauze 
at 3. 

‘‘The air meter is a 
clock gear . . . and the 
bell is calibrated to read 
seconds of dial in cc. The 
pressure gauge connects 
at 2, and . . . consists of 
a pressure tube rising 1 
in 10, and connected v'ith 
a large water receptacle 
used to avoid reading the 
gauge a.t both ends. Pres- 
sures can be read to tentlus 
of a min. The p.re.ssiire is 
developed by a weight. 
The soil tube C is given a 
capacity of 100, 200, or 
300 cc., according as the 
soil used is fine or coarse, 
the area of cross section 
being 11.3903 sq. cm., in 
onr case. Tw'o bells a,r(3 
also used, one in which 1,000 cc. and the other 3,000 cc. maybe measured, to be used 
with the fine and coarse soils. 

Method of ming the apparatus. — To iiU the soil tube 0-, the ctip 4 is screwed down 
close and the cap 3 removed. The sample is then introduced in small lots at a 
time, 3 to 5cc., and gently tamped with a fiat-faced pestle until level full, then it 
is held rigidly between the thumb and fingers and, resting on the table, jarred by 
repeated light blows from a light stick, turning the tube around as the jarring pro- 
gresses. This is repeated as long as any settling can be produced, and more soil is 
added and finally ‘struck off’ and made even full with a piece of plate glass. 

“The object is to secure the closest possible packing. If violent jarring is resorted 
to, or if the tube is not pressed firmly on the table while jarring, the soil will be 
loosened up. 

“Soils may be sorted by means of screens and the effective size of the separates 
determined, or the whole soil may he used as desired. Where the aim is to get a 
/'measure, of the finest grains, the air-dry sample is rubbed down in a mortar with 


FlO. 2. — Apparatus for determinin';’ the eifective diameter of 
soil grains. 
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a rubber-tipped pestle to remove lumps. If it is desired to investigate tbe soil as to 
its normal criiml) structure then the destruction of these would he avoided. 

Formula for determining the effective diameter — Prof. SlichtePs formula for deter 
mining the effective diameter of the grain is as follows : 

(i2=:k. ^^ [8.9434 — 10] whore 

spt 

d ^ diameter of grain in cm. 
h=r length of sand column in cm. 

8 = area of cross section of sand column in sq. cm. 
p=X)ressure in cm. of water at 20'^ C. 

t =;time ill sec. for 5,000 cc. of air to ffow through at a tcni|.)eratnre of 20‘-' C. 
[8.9434 — 10] is a logarithm of a constant, 
k is a constant taken from the following table: 


iPore space. 

k. 

<1. 

Pore space. 

Log. k. 

d. 

Per cent. 

25 

1. 0258 

563 

Per cent. 
37 

L 4173 

377 

27 

1. 8095 

500 

38 

1. 3810 

371 

28 

1. 8105 

400 

m 

1. 3445 

:;{67 

29 

1. 7701 

502 

40 

1. 3078 

353 

30 

1. 7100 i 

467 

41 

1. 2725 

351 

31 

1. 0732 

i 455 

42 i 

1. 2374 

345 

32 

1. 0277 

430 

43 

1. 2024 

339 

33 

1. 5847 

438 

44 

1. 1690 

320 

34 

1. 5400 

410 

45 

1. 1370 

312 

35 

1. 4099 

407 

40 

1. 1058 

829 

36 ! 

1. 4592 

409 

47 

1. 0720 



The observed and computed liow of water through sand of different 
diameters are shown in the following* table : 

Observed and comjnited Jloio of ivater through sands of different diameters under a pressure 

of 1 cm, of water. 



Diameter 

of grains. Flow of water through tlie .sample. 

Grade of sand. 

i 

By eoimt- 
iii" and 
weigliing. 

By aspira- ' 
tionot am. , 

Computed : 
from as- 
piration di- 1 
ameter. 

Computed 
from count 
and Aveiglit 
dianioter. 

i 

8 ... i 

Mms. 

2. 755 

Hilts. 0ms. 

2. 54 2, 200 

(hiis. 

2 277 

Gins. 

2, f580 

7 1 

1. 993 

1. 808 1, 080 

1, 132 

1, 372 

0 1 

1.588 

1.451 750 

j 757 

liOO. 1 

5^ i 

1. 345 

1, 217 542 

i 522 

(i:j8. 0 


1. 157 

1. 095 i 504, 0 

i 453. 2 

499. 0 

4 

. 970 

,9149 1 329.2 

i 297. 5 

32(5. 0 

3 

. 8017 

. 7988 1 210 

1 103 

194 

2 . 

. 6053 

.7140 i 138.0 

; 1 22 

! lOG. 2 

I ' 

. 5824 

1 . 0006 1 94. 8 

80. 0 

7.5. 7 

0 

. 4891 

1 . 5169 1 72. 3 

60. 8 

: 59. 8 

- ... 


i 1 





Wlien it is observed that the liow of air wfis not measured witli the identical sam- 
ple of sand thimugh which the ffow ot water was measured, and that it was in a. dif- 
ferent piece of apparatus, and further, that the ffow of Iluids through soils varies, 
theoretically, as the scpiares of the diameters, it will l)e conceded that, while there 
is not as close an agreement between the observed and the computed results as could 
be wished, the {igreements are so close as to show that for such materials there is 
much more than a chance agreement. It will be seen further that, in genera], there 
is a closer agreement between the observed flows and those computed from the aspi- 
rator diameters than with those computed from the count and weight diamoters.” 

Analysis of drainage waters, C. A, Goisssmann, H. I). Haskinh, and II. H. iSmitii 
(M'msaclmsetts Hatch Skt, Bpt. 1898, pj), lS4-Ul).—AnixlymB of the drainage water 
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from 11 plats wliicii hiive beea used m fertilizer experiments for a ii amber of years 
are reported. It was found that wherever muriate of potash had been used ^b:*xc6p- 
tioiial quantities of the chlorids of calcium and iiiagnesiiim^’ were present in the 
drainage water. ‘“The belief that a liberal nse of muriate of potash had resulted in 
w'astiog in an exceptional degree in particular the lime resources of the soil and 
thereby reducing the yield of the crops has since been confirmed. The annual yield 
of the crops has been restored to its former satisfactory condition after a liberal addi- 
tion of air-slaked lime to the manures used for years upon the field in question.’’ 

A comparative study of rapid processes of purifying water, F. Malme.i'ac 
(Jour. Fharm. et Ghim.j 6. ser., 10 (1899), No. S, pp. Comparative tests of 

the alum methods of Babes and Werner and the ferric chlorid methods of Almeii 
and Hanget are reported. 

Congo soil.?, Masson Jyr. [^rM6‘se/s], id (1899) j No. d, pp. 265, 266). — Chemi- 
cal analyses (water, organic matter, phosphoric acid, lime, potash, and nitrogen) of 
o4 samplewS are reported. 

The aeration of the soil, E. Wollny iFiihlin(fs Landw. Zig., 48 {1899), Nos. 10, 
pp. 377-3S3; 11, pp. 401-405; 12, pp. 441-445). 

Siibsoilers, M. Eixgelmann ( Jour. Agr. Prat., 1899, II, No. 44, pp, 660- 686, figs. 8).— 
Various subsoil plows of French mannfacture are described. 


FERTILIZEES. 

Analysis of kraal iiiannre, J. Lewis {Agr, Jour, Cape Good Hope^ 
15 {1899), ¥o, Sjj)p, 517-521 ). — Analyses of 11 samples of manure accii- 
miilatiiig in sheep corrals and 3 samples of the ash of such manure are 
reported. The averages of these analyses are as follows: 


Composition of sheep^corral manure and manure ash. 



1 Water, 

Ash. 

Nitrogen. 

Lime. 1 

I 

I Potaali. i 

Pbosplior- 
ic acid. 

Chioriu. 


Pe r cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

1 Per cent. 

Per cent. 

Manure (average at* 11 au- 





j 



aIvHe«) 1 

1 : 1 52 

41.28 

l:u 

7. OS 

'2.84 ! 

1. 26 ! 

L25 

Maimreasb/Cavcirage of Jl an- 








alyses) 

2 

«87. 12 

I 

1 

16. 97 

7. ()0 

i 

1 2.59 

1 ^ 

1.57 


a Pure ash. 


The phosphoric acid was all citrate-soluble. 

Observations witli dried blood and two kinds of leather refuse 
as the sources of nitrogen for growing rye in presence of acid 
and alkaline phosphates,' O. A. Goessmanh {Mamwhmetts Hatch 
Sta, Bpt 189S., pp, 123-127 ), — This is a coutiiiiiatioii of experiments in 
boxes briefly described in the report- of the Btate' Station for 1894 
(E, S. IL 5 7j ]). 297). The method followed' was the same as in the 
earlier experiments, except that the phosphates used were dissolved 
borieblack and Thomas slag, and potash was added in the form of the sul- 
phate. ' The. 2 hinds of leather refuse were the Philadelphia Tankage 
(steamed leather waste) used in the, previous experiments and raw 
ground -sole-leather- waste. Rye was again grown. ..The moisture- con- 
dent of the soil was maintained at 15 to '18 per .cent. Data relating to 
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tlie weight and composition of the crop are reported. The following 
conclusions are drawn from the results: 

The alkaline phosphate (x>hospliatie slag meal) has under fairly corresponding 
conditions increased the availability of the nitrogen contained in steamed leather, 
in leather scraps, and in dried blood in a higher degree tlian the acid phosphate. 
The influence is apparent alike in the general character of the entire plant and in 
the composition of the kernels. The difference in the relative agricaltiiral value of 
both articles as nitrogen sources remains, however, the same; for leather in any 
form, without a previous destruction of the tanning principle, tannin, is worthless 
for m aiiuri al p u rp oses . 

Is the phosphoric acid of mineral phosphates available to cul- 
tivated. plants? B. K. Prianishnikov {Lzv. 31oscoiv Selslc. Khoz. Ins^ 
5 {1899)^ ¥o. T, 90-1102 Ann, Agron,, 25 {1899)^ No. 4, 177-187 ), — 

The results of extensive pot experiments by the author may be summed 
up as follows: With regard to their behavior toward mineral phos- 
phates plants can be divided into such as can, without the aid of the 
soil, dissolve and utilize the phosphoric acid of these materials and 
such as are not capable of doing this. To the former group belong 
%the lupines, peas, buckwheat, and white mustard; to the latter belong 
the cereals. There exist of course plants which stand in an interme- 
diate relation to these 2 classes. 

Similarly, we must distinguish soils wiiicli are capable of decompos- 
ing the mineral phosphates from those which can not do this. For the 
mineral phosphates to be effective as fertilizers the cooperation of cer- 
tain properties of the soil or of the plants is necessary. Certain soils 
have the property of rendering the phosphoric acid of mineral phos- 
phates available for cereals and other plants. In the autliur’s experi- 
ments the so-called podzols” (which consist of very fine siliceous 
material mixed with some organic matter) were most effective in this 
respect, while forest and peat soils also x}ossess the property to some 
extent. Certain black (clieniozem) soils experimented with were with- 
out action on the mineral phosphates, and the author suggests that 
soils originally active in this respect may become inactive after a period 
of cultivation in which barnyard manure is used. The necessity of 
taking these facts into consideration in analyzing niineral phospliates 
to determine their fertilizing value is pointed out. — v, fireman. 

Notes oil wood aslies, C, A, Gokssmann {Mamichnseffs llatoh Sta. Ept, ISOS^ 

The variations in the composition of the wood ashes examined in 1S97 and 
1898 are discussed. In a large number of the samples analyzed in 1898 the potash 
was below the minimum guarantee (4.5 per cent), being inferior in this respect to 
samples examined in 1897. 

Seaweed as a fertilizer (Florida Jgr., M {1899}^ No, S9,j}. 600). 

Analyses of commercial fertilizers sold in Maryland, H. B. M cDonnell et al- 
(Manf land Agr. College Quart. ^ 1899. No. 5, pp. 49), — This number includes brief notes 
on the valuation of fertilizers, a partial list of fertilizers licensed in Maryland dur- 
ing 1899, and tabulated analyses and valuations of 408 samples of fertilizers exam- 
ined, Febnmry-J uly, 1899. 

13050— Eo. 0 3 
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Report on official inspection of coinmeicial fertilizers and agricaltnral 
cliemicals in 1898, C. A. Gobssmann {Massachusetts Batch Sta. lift, 1$9S, 105- 

114), — Three. Inmdred and sixty-three samples, representing 264 distinct hrands of 
fertilizers, were examined in 1898. The agreement of the analyses with guarantees 
ill 1897 and 1898 and the valiiafion of fertilizers are discussed and a list of fertilizer 
manufacturers securing certUicates for sale and the hrands licensed during the year 
ended April 30, 1899, is given. 

Analyses of fertilizers, 0. A. Goessmann {Massachusetts Ilaich Sta. Bui, 61, fp. 

This hulletin reports analyses of 195 samples of fertilizers, including wood 
ashes, cotton-hull ashes, nitrate of soda, muriate of jiotash, kainit, tankage, ground 
hone, cotton-seed meal, flax meal, bone, acid phosphate, wool refuse, Jadoo liber, 
soils, and mixed fertilizers. 

Fertilizer analyses, E. C. Kedzib and L. S. Munson {Michigan Sia, Bui. 174, pp, 
S15-SS7). — This bulletin gires the text of the State fertilizer law; a discussion of 
the objects and results of inspection and the composition and character of different 
classes of fertilizers; a schedule of commercial iivices, with notes on the valuation 
of fertilizers; explanation of terms used in fertilizer analysis; and tabulated analy- 
ses of 68 samples of commercial fertilizers inspected during 1899. 

Analyses of commercial fertilizers, B. W. Kilgore et al. {Mmissippi Sia, Bui, 
59, pp.^9). — This bulletin contains brief notes on the fertilizer trade iu the State, 
terms used in analysis, valuation, and the provisions of the fertilizer law, with tab- 
ulated analyses and valuations of 166 samples of fertilizers collected during the 
season of 1897-98. 

Commercial fertilizers, F. W. Woll ( Wisconsin Sta, Bpt. 1S9S, pp. 209-119, 2SS, 
2S4). — This includes explanations of fertilizer terms, notes on valuation, tabulated 
analyses of 5 samples of fertilizers, with a brief discussion of fertilizers for lawns 
and text of the Wisconsin fertilizer law. 

Gas, oyster- shell, and stone lime, H. B. McDonnell and F. P. Vkitcii {Maryland 
Ayr, College Quart., 1899, Bo. 4, pp.S). — This article discusses briefly the chemical 
composition and relative agricultural value of different forms of lime and reports 
analyses of 16 samples of agricultural lime. 

“The analyses show that stoue and shell lime contain from two to three times as 
much actual lime as is contained in the same Aveiglife of gas lime. By measure the 
difference is still greater. This, together with the fact that in gas lime the lime is 
mostly in the form of carbonate and less active than quicklime, and also that the 
gas lime contains compounds which may act injuriously, leads to the conclusioii that 
it is poor economy for the farmer to buy gas lime at 2 cts. per bushel when he can 
get oyster-shell lime for 5 cts., even not taking into consideration the question of 
' the cost of transportation. ' 

“Oyster-shell lime contains as much lime as the average stone lime, so that the 
stone lime, at 10 cts. per bushel, can not compete with the shell lime at 5 cts. on 
equal terms for agricultural x>urposes. Where transportation is largely in favor of 
the stone lime, however, it will be used.’^ 

Motes on fertilizers suitable for raising plants in pots and greenhouses, C. A. 
Goessmann (Mmsachusetis Hatch Sta. Bpt, 1898, pp, 119-128), — Analyses of samples 
(1 each) of plant food in pellet form and of liquid fertilizer are reported and gen- 
eral suggestionB are made regarding the use of fertilizers in pots and under glass, 
with formulas for mixtures. 

The situation . of the nitrate of soda industry in Chile, MAizikRES {LlEngrais, 14 
{1S99), Bo, IS, pp. 420, 421), 

Perchlorate in 1898 {Bui, Ayr, IBrnssels], 15 {1899), Bo, 4, pp, 252, 258), — Eeports 
determinations of perchlorate in 19 samples of nitrate of soda. The amount of this 
substiince varied from 0.15 to 8.16 per cent. 

y The world’s production of phosphates, MAizikuEs {H Engrain, 14 {1S99), 'Bo, 42, 
pp, 995, 996), 
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Influeiice of pliosplioric acid on the growth of cereals, J. Stoklasa (IJEngrais^ 
14 (1899), No, 41, pp, 972, 973), 

A new contribution to the study of phosphates, C. Schreiber (Eev. Gen. Agron 
S (1899), Nos. 4, ‘pp. 179-185; 5, x)p, 210-221; 6, pp. 280^284). 

The basis of the selling price of phosphatic slags, J. G-rab’TIAU (Ann. Set. Agron., 
1899, II, No. 1, pp, 117-121). 

The prodnetion of cereals and the consumption of phosphatic fertilissers, 
Maizieres (NEngmis, 14 (1899), Nos. 40, pp , 948,949; 41, pp. 971-973). 


PIEII) CEOPS. 

Report of the agriculturist, W. P. Brooks {MassaeJmsetU Mateli 
8ta, Rpt. 1898, pp, 44~6Sj 76-85). — This report gives the results of 
various field experiments in 1898. The experiments are mainly in com 
tiniiatioii of former work (E. S. E., 10, p. 026). 

Soil tests were made with corn and onions at the station and with 
oats ill two other parts of the State. The soil test with corn was made 
on a field on which soil tests have been in i)rogTess for 10 years, the 
rotation having been as follows: Corn, corn, oats, grass and clover, 
grass and clover, corn followed by mustard as a catch crop, rye, soy 
beans, white mustard, and com. The same fertilizer applications were 
made each year. This season the iilats receiving only nitrate of soda, 
pliosphoric acid, or potash yielded at the rate of 20.6, 18.5, and 19.8 biu 
of corn per acre, respectively. The nitrate of soda and dissolved bone- 
black plat yielded at the rate of 30 bu. ];)er acre, while the plat with 
nitrate of soda and potash yielded at the rate of 10.9 bu. 

^‘The yield of fche plat wliiob. for 10 years has received only pliosphoric acid and 
potash (41.2 l)u. per acre) illustrates in a striking way the comparative independence 
of the com crop of supplied iiitrogeii upon this soil. The crop raised where nitro- 
gen, phosphoric acid, and potash have been yearly applied . . . shows that proiitable 
results may he obtained by the use of fertilizers alone. The yearly cost of the appli- 
cation to this plat has been from $10 to $12. The crops have not been much inferior 
to those on the i>lat to which manure at the rate of 5 cords per acre has been yearly 
apidied. The two crops this year are, i-espectively, for the fertilizer, 55.9 bu.; for 
the manure, 67.7 bn. The extra 11 bu. of corn will not cover tlie added cost of the 
mainn'o as compared with the fertilizer, and in earlier years the differences in yield 
have been relatively much smaller than this year.” 

The soil test with onions -was made on land whicli, had' been. used . for 
this, kind of work for 9 years. . Heretofore the fertilizer application liad 
been like thovse applied in the soil test with corn, but this season the 
quantities were doubled, nitrate of soda, dissolved boneblack, and muri- 
ate of potash being applied at the rate of 320, 640, and 320 IbvS. 'per acre, 
respectively. The results show that the supply of phosphoric acid had 
a greater iniluence than either the nitrogen or potash. The plat fer- 
tilized with nitrate of soda and dissolved boneblack yielded at the. 
rate of 116,0 bin, while the plats which had received muriate of potash 
in„additioii yielded .only 16.3 bu. per acre., The author concludes that 
the results were influenced by injurious efiects of muriate of potash. 
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Excessive rains interfered witli tlie soil tests witli oats in one case^ 
bat in tlie other the results' were quite conclusive. Nitrate of soda 
alone and in all its combinations gave a marked increase in yields while 
the use of other fertilizers, without nitrate of soda, was almost without 
effect. Barnyard manure, at the rate of 5 cords per acre, did not give 
profitable results. 

Grass and clover were grown oh plats manured 'with 1 cord of barn- 
yard manure or cord of barnyard manure and 40 lbs. of muriate of 
potash. The results were in favor of the manure alone, but the increase 
in yield of hay was not sufficient to cover the larger cost. 

The details of the comparison of a special corn fertilizer and a fertil- 
izer richer in potash on grass and clover have been previously described 
(E. S. E., 10, p. 626). The results this season show that the application 
of the fertilizer richer in nitrogen and phosphoric acid yielded at the 
rate of 150 lbs. of hay and 80 lbs. of rowan i3er acre more than the 
fertilizer richer in potash. The plats which received the larger amount 
of potash did not show a good development of clover, which is attributed 
to a difference in soil conditions and the long-continued use of liberal 
amounts of muriate of potash. 

The plats on which legaminous croi)S as nitrogen gatherers had been 
tested (E. S. E., 10, p. 627), were plowed and treated with 200 lbs. per 
plat of partially air- slaked lime and with different fertilizer applications, 
and then sown to oats. Potash was applied in the form of muriate and 
sulphate. The average yields were as follows : Plats receiving no nitro- 
gen, 21.40 bu. of grain and 900 lbs. of straw per acre ; plats receiving 
muriate of potash, 32.05 bu. of grain and 1,595 lbs. of straw per acre, 
and plats receiving sulphate of potash, 35.20 bu. of grain and 1,416.7 
lbs. of straw per acre. Unfavorable weather interfered with the har- 
vesting of the crop and caused a loss of grain through shelling. The 
different sources of nitrogen, considering the yield of straw, ranked in 
effectiveness as follows: Nitrate of soda, sulphate of ammonia, dried 
blood, and barnyard manure. After harvest, without further nuinur- 
ing, the land was sown to Mammoth red clover which made an excel- 
lent growth during the fall. 

Glover on soil fertilized with muriate of potash winterkilled badly as 
compared with clover on sulphate of potash plats, but additional seed 
sown on all plats without replowing in the spring gave Mrly even 
results. Muriate of potash gave much better results as a fertilizer for 
corn than the sulphate, but it is believed that the apparent difference 
may not be due to the fertilizer. Sweet clover showed no ' difference 
between the 2 forms of potash. Analysis of sweet clover showed that 
from June 6 to July 10 the dry matter increased from 3,661.6 lbs. to 
7,573 lbs., and tbe nitrogen from 136.8 lbs. to 192.5 lbs. per acre, As a 
seed producer the crop did noti^rove very siiccessfiiL 

Experiments iU' manuring grass lands with' wood ashes,; ground 
hone, muriate of potash, and barnyard manure in rotation have been, in ■ 
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progress since 1893 on 3 plats, each over 2 acres in size. For the 
entire serieKS the plats when dressed with manure, averaged 7,211 lbs, 
of hay and rowen per acre; when receiving ground bone and potash, 
65671 lbs., and when receiving wood ashes, 6,541 lbs. 

Extensive variety tests were made with potatoes. A number of 
varieties were tested for the first time, and the best 25 varieties as indi- 
cated by previous tests were given further trial. Owing to blight, the 
yields were small and the results inconclusive. The author believes 
that King of the Earliest and Early Oliio, Salzer Earliest and Bliss 
Triumph, and Mills Banner and Livingston Banner are identical, and 
that White Beauty and Oambiidge Eusset differ but very slightly. A 
comx)arisoii of seed potatoes of Beauty of Hebron and Early Eose from 
different localities resulted in a variation of yield of about 50 per cent 
for each variety. The variation in productiveness of exact halves of 
tubers by weight with 5 eyes in the same part of the tuber amounted 
to over 37 per cent, and between tubers of the same variety to about 
22 per cent. 

Investigations on the potash requirements of barley, T, Eemy 
( Untersiielmngen Uber das KalidUngerbediirfnis der Oerste, Berlin: P. 
Farey, 1898^ pj)- — This book contains a discussion of the literatilre 
on the fertilizing of barley, and gives the detailed results of extended 
pot experiments with different forms of potash, used alone in varying 
amounts and combined with other commercial fertilizers, on soils of 
different origin to determine its effect on the yield, chemical composi- 
tion, and water requirements of barley, the potash requirements of 
different varieties of barley, and the secondary effects of potash ferti- 
lizers ill rendering available the nitrogen of the soil A summarization 
of the exxierience obtained in the culture of barley for brewing pur- 
poses on light soils is given in the final chapter. 

In all the experiments zinc pots 25 cm. in diameter and with a soil 
capacity of 15 kg. were used. The xihmts were watered with distilled 
water, botli surface and subwatering being practiced. The moisture 
was held at from 40 to 60 per cent of saturation of the soil. The Hanna 
variety of barley, except when otherwise noted, was employed in all 
tests and 20 x>iants grown in each pot. 

.Experiment A (pp. 8-23). — This experiment was made to determine - 
the potash requirements for barley culture of soils of different origin. 
Five kinds of soils were employed — 3 clay diluvial sands having differ- 
ent i)ercentages of fine earth, a thin, sandy diluvial clay, and a light, 
coarse sand from the Spree Yalley. Mechanical analyses are given of 
the different soils in every case, and 5 series of experiments, includiog 
8 ' pots in each series, were carried out with each soil. One series of pots 
served in each case as a control, and 0.5, 1, and 2 gm. of potash as car- 
bonate were added to each' pot in series' 2 , 3, and 4, respectively. The 
fifth series’ received 2 gm. of ])otash as carbonate per pot, and, in 
addition, 0,5 gm. of nitrogen in the form of aminoniiini nitrate. 
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The growtli of the grain and straw and the amount of potash taken np 
by the crop in each series are tabulated in detail and discussed, and modi- 
fying factors noted. The following table is a summarization of this data : 

content and yields of barley grown on soils of different origin and Jertilised with 
increasing amounts of potash. 


Origin of soil. 

Series I— !No 
potasli. 

Series II — 0.5 
gra. potash. 

■ 

Series III — 1 
gm. i)ota8li. 

Series IV— 2 
gm, poiasli. 

Series Y — 2 g,Mi. 
potash 4- 6.5 
gm. nitrogen. 

Total 

Potasli 

Total 

Potash 

Total 

Potasli 

Total 

Potash 

Total 

Potash 


yield. 

in crop. 

yield. 

in crop. 

yield. 

in crop. 

yield. 

in crop. 

yield. 

in crop. 


(im. 

Gm. 

Gm. 

Gm. 

Gm, 

Gni. 

Gm,. 

Gm. 

Gm. 

Gm,. 

Cla-'yey dilnykl sand 









105. 1 


ii'oiii Liilime 

144. 3 

0. 85 

16G. 5 

1. 28 

169. 1 

1,72 

161.1 

2. 1)9 

3 . .93 

Tliio sandy diluvial j 
cla3* from Lolieii- 1 











briinzow 

12S.7 

.89 

135. 0 

1.25 

142.4 

1.61 

147. 0 

2,07 

151. 0 

2.07 

Clayey diltiTial Avhite i 











smut from Xeiindorf. 

8S. 3 

.45 

144, 7 

.07 

142. 5 

1. 39 

142. 7 

1 . 06 

151.0 

2. 09 

Clayey ililuvia] sand ! 
from Sammeiitliiii ... 

86. 7 

1 .43 

126. 3 i 

.89 

j 124.8 

1, 28 

1 135,9 

2. 01 

341.2 

2. 02 

Light loamy sand IVoiu i 











Berlin experimental 
Helds i 

36. 0 

.14 

; 83. 0 

.56 

91. 5 

.81 

1 05.8 

,1.02 

132.0 

1. 55 


A vsecoiid experiment in connection with tliis work, to determine tlie 
effect of sudden variation in day and niglit temperature on the growth 
of barley and the availability of fertilizers for plant use, was carried 
out in pots surrounded with a sheath of wadding and set in saucers 10 
cm. deep, filled with water, and compared with pots handled in the 
usual iiiaiiner. On the whole, the largest crops were obtained from the 
pots handled in the usual manner.. The differences, however, were 
considered too small to form a basis for definite concliisioas, 

Ex'pefinimit B (pp. 23-27). — The dependence of the availability of 
potash for barley on the form of the potash and on the amount of 
nitrogen present in light soils, was determined in soils taken from a 
sandy field in which potatoes had been grown the preceding season. 
Three series of pots were used with 15 pots in each, series. No |,>otash 
was used in the first series.- In the second series .1.5 g,m. of potash, in 
theform of kaiiiit was added to eacli pot. In the third series e.a»ch pot 
received the same amount of potash in tlie form of carbonate. The 15 
pots in each series were divided into 5 groups. The first grou|> received 
no nitrogen while 0.51, 1.02, 1,53, and 2.04 gm., respectively, of nitrogen 
in the form of animoiiiuin nitrate were added to each pot in the remaining 
series. The detailed results of the experiment are given in tabular form 
and discussed. The average yield of plants grown in pots fertilized with 
kaiiiit was 11.3 gm. more than those in the control series, while the 
excess yield of plants grown in pots fertilized with potash iii the form 
of 'carbonate was only 2.3 gm. more than those grown in the controls. 
Increasing the amount of available nitrogen increased the- vigor of the 
plants, the. total yield of the crops, 'and the, ability of' the, :piantS-'"to 
.-better 'Utilize the potash. ai)pli6d.’. 

: Experiment G (pp. 2T-30).— This experiment was made for the ,pur- 
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pose of determiiiiiig the effect of different potash salts and of the 
ordinary iiiipurities or secondary ingredients found in these saltSj on 
the growth of barley on humus soils. Eight series of potsj with 4 pots 
in eacli series, were filled with soil from a cultivated field comparatively 
rich in liiimiis. Seiies 1 were used as checks. Series 2 received 1 gm. 
of potash per i)ot in the form of sulphate; series e3, 1 gm. in the form of 
carbonate; series 4, 1 gm. in the form of kainit; series 5, potassiiim-free 
secondary eonstitiieiits obtained -from 7.9 gin. of kainit; series 6, the 
same as series 5 with the addition of 1 gm. of potash in the form of 
sulphate; series 7, the same as series 5 with the addition of 1 gm. of 
potash in the form of carbonate; and series 8, 1 gm. of potash in the 
form of sulphate plus 1.13 gm. of water-free soda. The yields in grain 
and straw are recorded for each pot in each series. ‘The effect of the 
potash in any form was not very marked. Pots fertilized with the 
secondary constituents alone gave increased yields over the checks but 
hardly as good as potash alone. Pots fertilized with potash in the form 
of carbonate with the addition of the secondary constituents gave 
increased yields ovcw those fertilized with potash in the form of sulphate 
plus the secondary constituents. Kainit i^roved a superior form of 
potash to eitlier the sulphate or the carbonate. 

Ex'])erim.ent .1) (pp. 30-33). — This was an experiment naade to compare 
the potash requirements of Selchower, Heine Improved Clievalier, and 
Goldthorpe varieties of barley. The data for the tests are recorded in 
detail. The results were inconclusive. 

Experiment E (pp. 33-36, 63-06).— In this experiment the relation of 
different potash manures to certain nitrogen fertilizers in the produc- 
tion of barley was studied, as well as the effect of potash on the water 
requirements of the crop. Quartz sand, practically free from nitrogen 
or potash, was employed. The test was made in 2 series of pots with 
16 pots, divided into 4 equal groups in each series. Bach pot received 
basal fertilizers of the essential elements, and, in addition, quicklime, 
magnesium sulphate, and chlorid of iron. Pots in series 1 received 
0.65 gm. of nitrate nitrogen. Pots in series 2 received the same and, 
ill addition, 0.05 gm. of poiidrette. Group 1 in each series was used 
as a check, while each pot in groups 2, 3, and 4 received 0.75 gnu of 
potash as sul]d:iate, as kainit, and as carbonate, respectively. The 
yield of grain, straw, and roots, number of heads matured, water 
requirements of eacli pot, etc., are shown in tabular form. The best 
yields throughout were obtained in tbe series fertilized with nitrate iiitro- 
gen alone, and the group fertilized with kainit gave better results than 
either the sulphate or carbonate groups. The water requirements of 
the crop were found to be considerably lessened by the use of potash 
, fertilizers, the least amount being required by the crop, fertilized with 
kainit. ■' ' ' ' 

■' Experiment E (pp. 36-39). —Theeffect of different, magnesia 'com poimds 
OU' the yield of barley was, especially studied, 18' pots divided into 2 
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ec[iial series, A and B, being used for this purpose. Eacli series 
received basic fertilizers, and each pot in series A received in addition 1 
gm, of potassium carbonate and in series B 1 gm. of potassiiiin sulphate. 
Three pots in each series were used a:S checks. Three otliers in each 
series were fertilized with 1 gm. of magnesium clilorid each, and the 
reniainiiig 3 in each series were given 1 gm. of magnesium sulphate 
each. Plants in the pots fertilized with magnesium clilorid grew at 
first with difficulty. At tlie harvest period, however, they gave the 
greatest total yields in erery case, the yields being on an average about 
9 per cent greater than the checks and 5.3 greater than those fertilized 
with magnesium sulphate. Plants in tlie carbonate of potash series 
gave better yields than those in the sulphate of potash series. 

In all the experiments the percentage of germination and energy of 
germination was normal, and no special influence of tlie potash on the 
structure, thickness, or fineness of the barley glumes or the color of the 
grain was apparent. The proportion of glumes to kernel was in inverse 
ratio to the starch content of the grain. The iiercentage of glumes to 
grain is tabulated for experiments A and B, and tlie weight in grams of 
1,000 kernels of grain given for each pot in every experiment. In nearly 
every instance potash fertilizers increased the weight of the grain, 
but a steady decrease in weight of grain followed each successive addi- 
tion of nitrogen beyond what was sutBcient for the normal development 
of the plant. The protein and starch content of the grain were deter- 
mined in each experiment. A steady decrease in protein content is 
noticeable throughout the test with each increasing amount of potash, 
and this is regularly followed by a nearly corresiiondiiig increase in the 
starch content. Tlie data for all the experiments are arranged with 
regard to the potash content of the dry matter of the crop from each 
pot, and to the percentage of potash applied which \vas utilized in the 
development of the crop. The effect of potash fertilizers in rendering 
the nitrogen of the soil available to the plant was also studied in con- 
siderable detail. Results of this work lead to the conclusion that potash 
renders nitrogen available that otherwise would not be available, and 
that potash in the form of kainit is most efficient for this purpose. 

■Lupines for green, manure, J. B. Dayy {California Sta. Bill 
Sljpls. 5).— Botanical descriptions and notes are given on the history, 
culture, and food and manurial value of 13 species or varieties of lupines, 
grown as agriciiltural crops in this and other countries; together with 
the results of culture experiments with 7 of the more important of these 
varieties grown at the station and substations, and a test of the rela- 
tive rates of rotting of the same varieties when turned under for green 
manures. A bibliography of 20 works bearing on the subject is 
appended.' 

The record of the culture tests includes data on the seed sown, date 
of sprouting, flowering, and full flower, yield, and the weekly growth 
,; 0 ,f ,, each yariety tested. : ' The^ pink lupine {Lupmus..2nl(>smrosmisym}d 
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tlie large blue lupine {L» pilosiis ecervleus) are coBsiclered tbe best of tlie 
diifereiit. varieties tested for green manuring on the lieavyj strong^ cal- 
careous vsoils of middle California. The small bine lupine (Z-. angiisU- 
foUus cwrnlem) was preeminently the best variety tested at the Chino 
Valley Substation, but is subject to root rot. For light, iioncalcareous 
soils the yellow lupine ( L. lufeus sativKs) is recommeiided because of its 
rapid decomposition when plowed under. 

A portion of the lupine plats under observation were turned under 
March IS. On April 22 they were examined to determine the relative 
degrees of decomposition which the different varieties had undergone. 
The yellow lupines Avere thoroughly rotted. A considerable amount of 
fibrous matter of the succulent (A. affinis) and small white lupine (A. 
angiistifoUiis diiyloleuea) still remained nndeeomposed. The pink and 
large blue lupines were not (jiiite as well decomposed as these latter, 
but wex'e somewhat better than the small blue or narrow leaved lupines 
( A. the foliage of which latter were well rotted but the 

stems still very fibrous. 

Tlie biilletiii contains a short introduction on green manure crops by 

E. AY. Hilgard. 

How to get extra-early potatoes, W, L. Hall {Kansas 8ta» Press 
IkiL^ 3Iar, 6‘, 1S99), — Part of the work here noted Avas reported in 1897 
(E. S. It., 10, p. 149). In 1898, one half of a lot comprising four varie- 
ties of early potatoes AA’as placed in shallow boxes with the seed end 
up and packed around Avith sand as previously described, except that 
the sand was kept moistened. The other half was put in open boxes 
and placed in a light dry room having an average temperature of 50*^ 

F. Both lots AA^ere ])hmted March 20. Parallel rows of potatoes from 
the storage celler Avere planted with them at the same time for com- 
parison. Tlie sand -sprouted tubers gave the earliest yields. Erom the 
2 years’ experience the author concludes that Avliole tubers sprouted 
in rather moist sand and planted about March 25 give the best results 
and produce tubers suitable tor table use 7 to 10 days earlier than the 
same Auiriety planted at the same time but not so sprouted. 

Progress of the sugar-beet industry in the United States in 
1898, 0. E. Saylor and H. AV. AA^iley {Washington: Government 
Printing Ojfice^ 1890^ pp, 162). — The report is in continuation of the 
report for 1897 (E. S. R., 10, p. 741). 

Report ' of sgeeial agents 0. id Saylor (pp. 0~129).~-This discusses in a 
coinpreherisive manner the increase in the use of sugar in this country, 
sugar-beet |)rodiictioii in this country in 1808 by . States, the conditions 
requisite for groAving sugar beets, general cultural methods, factory 
conditions, the prospects for new factories in different States, the effect, 
of' tlie beet-sugar industry in promoting stock feeding' and dairy indas-' 
tries, manufacture of alcohol from sugar beets, production of sugar-beet 
seed, results of experiments in growing sugar beets in the different 
States ill 1898, including analyses of the crop in some' instances; gives 
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a description of tlie process of nianiifactiiring sugar from beets by G. S« 
Byei'j and a geiiero! account of tlie Island of Puerto Kieo as regards its 
industries and exports, with special reference to sugar, labor, and other 
economic features. 

The mst of growiBg, harvesting, and nniinifacturiug cane sugar and 
shipping it to New York from Puerto Rico is estimated at from 1.83 to 
2.044 cts. per poiiiid, exclusive of import duty, or T.o to 3.724 ctvS, i;)er 
poiiiid with this item added. This estimate leaves out of consideration 
interest on the money invested in the plant and, insurance on the sugar 
'in transit. The sugar exports from Puerto Rico to this country are 
equal to about 3 per cent of onr total importations. Under the best 
possible conditions it is tlioiight this amount might be doubled. The 
difficulties confronting the Puerto Rico x)ianters seem to be inefficient 
labor, undeveloped condition of roads, and, with, bnt few exceptions, 
primitive methods of manufacture. The limited economic value of the 
sugar-cane by-products, as compared with sugar-beet pulp, places the 
production of sugar from beets in tliis country on a competitive basis 
with the cane-sugar industry, which will make it, in the opinion of the 
author, ‘^master of the situation 

Report of the chemist^ 11. Tf. Wiley (pp. 131-155). — This is a report on 
the distribution of sugar-beet seed by the Department during the sea- 
son of 1898, and on the analysis of sugar beets received from tlie differ- 
ent States. In all, 20,543 lbs, of seed were distributed to tlie different 
States, and 1,713 analyses were made. The analyses are tabulated by 
States and counties, and suggestions are made relative to the adapta- 
bility of the different States to the sugar-beet industry. The following 
table shows* some of the results for some States from which the larger 
miinber of sanv|,>,ies were analyzed: 


AnalyBen of sugar heels grown in a number of States in 1S9S. 



Number 
of sani- 
plea. 

'Nnniber 

Average rosxin.a. | 

! .Maxima, 

Minima. 

Stiite. 

of conu- 
tiew ro|>' 
resented. 

! 

Weight. 1 

Sug<ar in 
the beet. 

Purity 

1 coellb 

1 cie ut>. 

Sugar h'l 
tlie" boot. 1 

'Parity 

coelli" 

cient. 

Sugiirin 
the biiet. 

Purity 

1 coelH- 
(‘.icmt. 

Coloratio 

50 

1 20 

Ounces. 

22 

Per cent, 
13. 7 

80. 1 

Per cent 
17.0 i 

92.5 

Per e(mt, 
10.0 

69.0 

Illinois 

an 

19 : 

20 

10.2 

i 75.2 

i 13. 3 i 

88.6 

6. 3 

6:,5. 4 

ludiana - 

' 88 

■ 26 ; 

21 

10, 1 

75.5 

^ 14. 5 ; 

87.2 

4., 5 

51. 0 

Iowa ... i , 

147 

32' i 

25 

11.4 

: 76.1 

1 15. 7 

87.3 

3. 9 

48.7 

Miirvland 

31 

15 i 

22 

10.4 

76. 0 

14. 2 

84.9 

6. 0 

66.7 

Mic&'gan ..... 

34 ■ 

■' 18 i 

28 

18. 2 

81-9 

18.6 

89.3 

9.8 

50. 4 

iliiinosota — 

21 ' 

9 : 

22 

12. 7 

■78.7 

16,2 

88.0 

9.0 

68.3 

Missouri 

40 

27 1 

n 

8.5 

08.6 

16.8 

87.7 

3.9 

50.0 

....... 

42 

1 ! 

i ■ '12 

18.5 

85.9 

21.7 

91. 7 

14.8 

79.3 

Ne w ' Jersey 

33 

7 

! 20 

11.1 

1 77.5 

14. 2 

88.2 

7.5 

66.6 

.New York* 

328 

22' 

i 21 

12. 6 

80.5 

16.8 

80.9 

1 ''5.4 

53. 3 

OMo — 

400 

64 

; 24 

11.0 

77.1 

15.7 

' 91.9 

! 6. 0 f 

58. 0 

"Pennsylvania . 

81 

21 

i 21 

11. 6 

78.1 

15. 7 

87.3 

1 '6.2'.: 

60.2 

South' Dakota . 

■ 24 

8 

! 16 

13.9 

78.6 

17. 9 

1 '89. 5 

9.1'' 

67. 0 

Texas 

49' 

23 

1 , 25 

9.5 

09.8 

15.0 

82.7 

3.4 

■ 36.7 

Veniionfc — . . 

68 

12 

1 22' 

13. 2 1 

82. 8 ^ 

16.3 

91.2, 

:6. 4 

03. 8' 

Virginia 

43 

15 

! 20 

8.9 ; 

■■ ,■72.4 

14, 3 

" , 83. 9 1 

'4.9 

■51.5, 


-The author calls attention tO'.th,e fact that:^:Un,'very few/caBes'''has^ 
number of samples here been sufficiently large to justify a final deeision 
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in regard to the suitability of the locality for beet growth/^ and refers 
to the work done by tlie experiment stations for further data regarding 
particular States. 

So far experience has shown that south of the bomiding area of the isotherm of 71 
degrees for the months of June, July, and August the ciiltiva.tiou of the sugar beet 
can not be profitably extended very far. North of the limit of the belt, however, the 
extension of the culture of the beet can be pushed just as far as the climate will 
permit the ripening of the crop and the harvesting and the care thereof before the 
freezing of winter sets in. Our experience in this country has shown that the far- 
ther north, other things being equal, beet culture is practiced the better the quality 
of the beets produced.’’ 

The sugar beet in Montana, F. W. Traphagen {Montana Sta. BuL 
19 j P2), 53-90 ), — This bulletin contains considerable data on the produc- 
tion and consumption of sugar in the United States and foreign coun- 
tries; the climate, culture, and soil requirements of sugar beets; cost 
of growing in Montana, etc.; analytical data for sugar beets in Mon- 
tana for each year from 1895 to 1898, with notes on the samples; and 
analyses of experiment station farm soil, and one sample of limestone. 
In 1898 the juice of the beets grown had a sugar content of 15,9 per 
cent, with a purity coefficient of 81.2. •‘^Montana conditions are favor- 
able to the production of sugar beets of high sugar content and stand- 
ard purity. . . . Our experience, coupled with the results of cooperative 
experiments by farmers in all parts of the State, lead us to believe that 
we are justified in expecting yields of from 12 tons an ^cre upward.’^ 

Importance of the right amount and the right distribution of 
water in crop production,. P. H. 8ta, Ept, 189S,p2)^ 

117-122 ), — Studies begun in 1888 on the yield of crops grown with natural 
rainfall, supplemented by irrigation water, were continued in 1898 (E. S. 
E., 10, p. 746), The rainfall of the growing season, from April 9 to 
August 60, was 18.63 in. This was considerably higher than usual, and 
its distribution was such as to permit the x>roduction of nearly maxi- 
mum yields. ‘‘^ In many parts of the State second cropvS of hay have been 
cut wbicli were nearly or quite as heavy as good iirst crops usually are.^^ 

Hay, — Tlie yields of ditferent cuttings of clover, oat, and alfiilfa hays 
are given. The first crops of clover were produced by the natural rain- 
fall, after which irrigation was practiced, but the amount of water 
applied is not stated. The average yield of clover on 2 plats at the 
first cutting was 2.58 tons, second cutting 1.45 tons, and third cutting 
0.89 ton i)er acre. ‘^A second crop of nearly a ton per acre could have 
been secured had no water been applied, but the third crop was made 
possible only by irrigation.^^ Another feature of the experiment with 
hays wa^s the spring seeding of 2 plats of oats to clover and' alfalfa, 
respectively. The oats were cut for hay July 6, Three' days later the', 
plats were irrigated to force the alfalfa and clover, ' Tliree later' irriga- 
/'tions followed. Both jilats were cut for hay September 15. 'The'aIMfa 
plat yielded 1.37 tons and the clover, plat' 2.19 tons of hay per acre, ' It 
appears' clear, therefore, that with plenty of moisture in the soil it is 
possible to' seed ground to clover or alfalfa with oats ' or barley and cut 
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tlie same season from U to 2 tons of liay per acre 1 rom tlie same gToiind 
as a. second crop/' 

Corn. — Tlie yield of com grown on jdats wliieli 'had, bcMrn cropped 
witli corn fo,r 5 years in succession witliout fertilizers 'was a,t the aver- 
age rate of 7,500 lbs. per acre with a natural ,ra.hii:a1I of 1,1.02 in. and 
7,100 lbs. per acre where 5.7 in. additional irrigation watei* was apidied,. 
These results, taken in connection with, similai* results f)bfcaiiiefl tlie pre- 
vious year, suggest that the fertility of the irrigated ground is being 
seriously impaired.’’ In another test corn was grown in hills in. ap>arfc 
each way; 4-. kernels were placed in each Ml on s<,)me phits and 2 in 
each hill on other plats. The thicker seeding received a double iMnoiiiit 
of iiTigatioM water. With. Pride of the Hortli corn tlie yii.Od {.)f dry mat- 
ter was at the rate of 7,908 IbvS. per acre when 2 stalks in a hill were 
grown and at the rate of 10,015 lbs. where 4 stalks were gr(,>wn. .better 
yields were obtained with a va.riety of White Dent, l)i!,t the dilfereiuie 
ill increase of the thicker seeding was about the same. 

Potatoes . — The xiotato plats in 1898 were divided into altern,at(3 sub- 
plats of 7 ir,rigated ami 7 nonirrigated rows eacli. (,.,)ne row wa-s left 
between each siibplat and was irrigated only on one si,de. Tlie lower 
ends of the plats were so iiat tluit after one of t>hc heaviest rains the 
water covered a large part of the ground, and in one iiista-nce tliis por- 
tion of the ground was left unirrigated. Tlie total yield from th<3 irri- 
gated subplats of potatoes was at the average rate of 198.9 bu. per 
acre; of the half irrigated subplats, 192.2; and of the nonirrigated sub- 
plats, 182.7 ba. These results, taken in connection with those <„)f pre- 
vious years, seem to establish th.e. hict that 'potaitoes as well a^s .,h,ay in 
Wisconsin are benefited by irrigation, even in years of co|)ious and well- 
distributed rainfall. 


Catch crops, W. P. Brooks (MassaehuseUs State Bd.Jiir. Upi. :/S9i%pj). iVf6-9SS ). — 
This popular le(?tura treats of the soloctiou of catoli (sro|m, the value and nietljods 
of green manuring, and tlie adaptations ol' various crops for this }nir|M>s«‘. Experi- 
mental data on variety tests of millets (E. S. R., il, p. Ullj u.od on tlie value of green 
manuring arc tabulated and discussed. 

Pall cover crops— their efficiency, as green manure, P, 1*. imrrid'iAiN' ( Prog, Agr, 
et Vit,f IS {1899)ANo. 4X, pp. /;?/).— .Data on yields of pota.toes and lieetM following 
a crop of winter vetch seeded in the fall on a wheat stnlible field a-re gi vmi and 
discussed. ' 

A, new textile plant ( 71. R Consular Mpls.^ JS99y JVo. 999 ^ p.SSO).---A.hrmi d<3se'rip/ 
tion is given of a natural plant (Apocijnim venetim or A. HlberUmm ), tlie liber of which 
is used in iiiakiug cord, fisli nets, etc. The plant is native to Japan and Silieria.. 

Some special cultures in Chile {Mitt. J)eiiL iMnduh (hselL,14 {1S99), .No. 

— Some statistics are given of the fruit, tobacco, and sugar-heet yields and 
prices in Chile, with 3 analyses of sugar-beet lands. 

Report on tests of varieties of cereals made by P. Heine during the year 
1809, K. ICiTTLAUSZ (Dent. Landw. Pressej 96 (1899), Nos. 78, pj). 889-891; 79, pp. 900, 
^£5X).— Detailed data are given for tests of 11 varieties of rye. The most profitiable 
'Sort was Heine Greeii-graiU' Zeelander, followed closely ' by Heiin':v''yeIl:oW' grain Zee- 
iiiuder and, 'Prof. Heinrich; Analyses showed 'P.SB peivcen,t'a!bum'mc)ids'iii.He 
Common Zeelilnder (old seed), 9.25 i>er cent in Heine Yellow-grain Zeelander (new 
seed), and 10 per cent in Heine Green-grain Zeelander (new seed). 
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Tlie oultnre of barley at Princes Park (Semahie Agr,, 19 {1899)^ N'o. 960, jpp.S^Bo, 
S,36 ). — Data for fertilizer tests with phosphatic fertilizers of different origin on 3 
varieties of 2-rowed barley grown on poor soil. 

Valuation and culture of barley for brewing (Deut Landw. Fresse, 26 {1S99), Nos. 
7dj p. S56; 76, p. 864 ) . 

Groninger winter barley, J. H. Mansholt {Dent. Landiv. Fresse, 26 {1899), No. 62 pp. 
7 11, fig. 1). — A note describing the variety. 

Soiitiieni forage plants, F. Ija:mson-Scribner ( U. 8. Dept. Agr., Farmers’ Bui. 102, 
pjf. 47\jigs. 14 ), — This huUetiu contains popular information on the formation and care 
of pastures, as the preparation of the land, time of sowing, and application of ferti- 
lizers; and on soiling and fodder crops ; and a discussion of the nature, value, and 
cultural requirements of the more valuable forage plants for the South, including 25 
hay and pasture plants, 17 leguminous forage plants, and 6 miscellaneous crops. 

“With reference to the selection of forage plants adapted to different regions, the 
soils of the South Atlantic and Gulf States may be classified as follows: (1) Yellow 
loam soils; (2) alluvial and river bottom soils; (3) black prairie soils ; (4) pine woods 
soils. 

‘'^The forage plants most successfully grown for different purposes on these soils 
are enumerated below : 

Foragt planis fior gelloio loam soils . — For permanent meadows on rich laud, Ber- 
muda grass: for a bay crop to occupy rich laud 2 years, red clover; for a single hay 
crop on lair soils, cowpeas; on poor soils, lesi)edeza. For permanent pastures, Ber- 
inudji grass and lespedezn., to which may be added on dry soils, orchard grass, smooth 
brome grass, and bur clover ; on wet soils the addition should consist of redtop, water 
grass, and alsike clover. Crimson clover, rescue grass, Terrell grass, and hairy vetch 
are recommended for winter pasture. 

Forage plants fior the alluvial and river hotloni soils . — For |)ermanent meadows, Ber- 
muda grass and red clover; on wet spots, redtop; and on well-drained soils, alfalfa. 
For a hay crop for a single season, lespedeza or German millet. For pastures, Ber- 
muda grass, lespedeza, redtop, alsike clover, bur clover, alfalfa, Japanese rye grass, 
large, water grass, and Torrell grass. 

^N:'orage plants fior the h lack prairie soils . — For hay, Bermuda grass, red clover, and 
sweet clover. For a hay crop for a single season, lespedeza. For a, catch crop, fol- 
io wing oats, potatoes, etc., cowpeas or German millet. For pastures, Bemmda grass, 
lespedeza, sweet clover, alsike clover, smooth hrome grass, orchard grass, redtop, bur 
clover, and liairy vetch. 

Forage plants fior the pine woods soils . — For hay, Bermuda grass, crab grass, Mexi- 
can cloN^er, alfalfa., <TiLiisoii clover, and lespedeza. For pastur(*.s, crimson clover, Jap- 
anese rye grass, orchard grass, carpet grass, and large water grass.’’ 

Gra.sses and other forage crops, C. S. Piiklcs (Massachusetts State Bd, A<jr. Rpt. 
1S9S, pp. 184-217 ). — A lecture flelivered at a meeting of the Massachusetts State board 
of agriculture. Popular descriptions ar<^ <>f number of cominon grasses and 

legumes, and methods of culture for eaeb are recommended. In this connection the 
results of field experiments to determine the effect of nitrogenous fertilizers on the 
yield and composition of corn, oats, and mixed grasses are reviewed (E. S. R., 
2, pp. 200,31)6). 

The hop, from a botanical, agricultural, technical, and commercial standpoint, 
E. Gross il)er Ilopfien in hotamscher, landwirtschciftU^^^^^^ and technischer Beziehung 
soivie als Ilanddswaare. Fienna: GerohVs Son , 1899, pp. FIl fi - 205^ Jigs. 78). 

Millets, T. A. 'Williams { U . S . Dept. Agr ., Farmers’ Bui. 101 , pp. 28 ^ Jigs. 6). — 
Reprinted from the Yearbook for 1898 (E. B. R., 11, p. 443). Data showing the average 
chemical composition and digestibility of the different varieties of millets have 
been added. ■ ■ 

, ' Experiments' on, the culture, of oats in Princes Park (Semaine Agr., 19 {1899), 
No. 957, pp. 302, SOS).— BMmiits of tests with phosphatie fertilizers ,oii oats for the 
years 1895 and 1899. The data given show the kind of fertilizer used, yield of straw 
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and giaiii per hectare, and profits realized on the different plats. The best results 
were secured on the plat fertilized with superphosphate. The amount of fertilizer 
applied per hectare is not recorded. 

Experiments in the culture of oats, E. Mabkk {Prog. Agr, et Fit. {Pd. IJPst), ;?6> 
(1899)^ Ah. 40, pp. .5.90-0, 95). —-Bata as to soil, manures used, dates of seeding, germina- 
tion, and haxYest, and the yield of grain and straw are given, for a numhei- of 
cooperative comparative tests with 7 varieties of oats. The Gray Iloiuion oats 
gave the best results as regards yields of both grain and straw. 

Belgian black oats, 1),eCampine {Belg.HorL et Agr., 11 {1S99), M. 9, jrp. 70, 71; 
LandhouivMad Limburg, 1899, p.115). 

The most profitable method of fertilizing rye following potatoes, M. Fischbk 
(Fuhling^s Landw. Ztg., 48 (7599), Ah. 79, pp. 796-7^7).— Data ainl a discussion of ferti- 
lizer experiments with rye following a crop of potatoes are given. The following 
conciiisions are reached: Nitrogen fertilizers should always he added to r,y6 follow- 
ing a crop of potatoes. These fertilizers should he applied in the tall. Sulpliat© 
of ammonia is the most suitable form of nitrogen for this purpose. If fertilizers are 
used in the spring the best results will be secured with nitrate of soda applied at 2 
different times. Superphosphate was used at a loss in these experiments. 

Monstrosities in rye, W. Rimpau {IJeiit. Landio. Presse, 96 {1899), Llos. 77 , pp, S7S, 
879, SSI, figs. 4; 79, p. 901, figs. 3). 

Phosphoric fertilizers in sugar-beet cultivation {Sugar Beet, 20 {1899), No. 10, 
pp*13S, 759).— Summarization of some experiments with furnace slag and superphos- 
phate carried out in France, in which the best results as regards sugar content and 
percentage purity were obtained by the use of furnace slag. 

What the experiment stations have learned about raising and curing tobacco, 
E. H. jE2?iiiNS {Massaehusetis State Bd. Agr. Bpt. 1898, pp. 18-50). — A lecture delivered 
before the Massachusetts State board of agriculture in 1898. Tobacco vsoils are dis- 
cussed and a complete review of the experiments with tobacco carried on at the 
Coimecticiit State Station for 5 years is given (E. S. R., 10, p. 240). 

Thebest varieties of wheat, J. S. Gordon Gaz., 58 {1899), No. 4S,p. $80). — 

Summarized results of teat of 15 varieties. The varieties giving the largest yields 
were Soholey Sciuarehead Red, 58| bu, of grain and 2 tons 18 cwt. of straw; Webb 
New Standup, 61 bu.13 lbs. of grain and 2 tons 6 cwt. of straw; and Carter Sun- 
brown, 50| hu. of grain and 2 tons 13 cwt. of straw. These 3 varieties also produced 
the strongest and best standing straw. 

Pall plowing pro and con, W. C. Latta ei’ al. (Farmers’ Voice, 12 (7599), No. 42, pp, 
1228,’ 1229). — Opinions of the authors on this subject. 

Prenchplowing with a steam plow {Fuhling’s Landw. Ztg., 48 (7599), No. 17, pp. 
652-657). — Disciibsioii of the desirable features of steam* plowing, witn notes on the 
cost.. 

. Beet puller and topper, E. Paher {Jour. Agr, Prat., 1899, 11 , No. 41, pip. 529-5S2, 
/If/. 7}.— A description is given of the machine which tops, pulls, and cleans l)eet8, 
with an account of 3 trial tests in harvesting beets grown in 3 diiferent kinds of 
soil. In humid sandy soil an average of 1 beet in 20 was irregularly topped and 1 in 
200 was not polled. The beets were well cleaned. Data are not given for the other 
tests. About 1.8 acres per day were harvested with this machine. 

Tests of potato-harvesting machines (Deni. Lmdw. Presse, 26 (1809), No. 79, p. 
904). — Bata for tests of 11 potato-harvesting machines representing 8 different 
manufacturers. ■ 


HOETICULTIJEE. 

Cold vs. warm water for plants, P. Granefield ( Wisconsin Sta. 
Bpt. 1898, jyp. 250-268, figs. 4, pis. 2 ). — -This is a report on experiments 
in continuation of those begun in 1897 (E. S. It., 10, p. 775). Tests were 
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made to determine the comparative iiifl.uence of warm and cold water 
on plant growth. Tomatoes grown under glass were divided into 3 
lots and watered with water at 32 to 36, 60, and 90° respectively. 
A record of the soil temperature showed that where the coldest water 
was used the soil suddenly dropped 15^ in temperature and after 12 
hours had not regained its original temi)erature. Water at OO^ only 
slightly affected the temperature of the soil, wiiile water at 90^ increased 
it 60, but it soon fell to a tritle below the original temperature. The 
320 earliest and produced the largest number and greatest 

weight of fruit. 

This experiment was repeated. Ten plants grown from seeds saved 
from the 32o lot in the liivst experiment were watered wdth water at32o^ 
5 plants from the OOo lot with water at 70o, and 5 plants from the OiP 
lot with water at lOOo. this case the lopo lot yielded the largest 

amount of fruit and the 32° lot w-as next in order, while the 70o lot 
yielded the least,* but the difference is so slight that the results may 
be considered duplicates.’^ 

A crop of radishes was grown at the same time as the first cro|) of 
tomatoes and in the same house, separate plats being watered with 
water at 32, 45, and 70o. The 32^ lot gave the poorest yields and the 
7(P lot the best. 

Trials were also conducted with beans in benches, tomato irlaiits in 
boxes and on raised bench, beans and radishes in wooden boxes, let- 
tuce, and coleus cuttings. They were watered with water at 32, 40, 70, 
and 100*^ (beans and radishes in boxes, 110^). The beans in benches 
gave the largest yields from the 32 and 40^ lots. The tomato plants in 
pots showed no effect that could be ascribed to the temperature of the 
water used, no diiference as shown by the thermometer being apparent 
after 3 hours. In the case of the tomatoes on raised bench the 32®^ lot 
yielded more than the 70"^ lot, but less than the 100^ lot. Lettuce 
showed a slight gain in favor of the 32'^ lot, but the weights varied so 
little that they might be taken as duplicates. The experiments with 
beans in boxes indicated that the warmer the w'ater tlie less favorable 
it was to their growth. The largest yield of radishes in boxes was 
obtained from the 32^ lot. With coleus cuttings tlie lOO^ lot at first 
showed, a slight advantage, but later little, if any,' intiuence could be 
ascribed to tlie temperature of the water. 

The temperature of tlie soil about the roots was but slightly affected 
by the varying temperatures of the water applied. While the applica- 
tion of warm or cold water 'perceptibly raised or lowered the, soil tem- 
perature for a timej it soon regained its oinginal temperature. , In order 
to observe the effect on growth when the -temperature was, maintained 
for a considerable time above or below the normal, 4 lc .s of water 
cultures of beans were grown i'u, Sachs’s nutrient solution. The temper- 
atures of the water,' which was cha'iiged daily, were ,32, 40, 7,0, and lOD^, 
•respectively,, when put in the jars, but gTadualiy rose, or fell to the 
temperat'ure, of the room. 
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■ The water cultures required more time than the soil cultures to regain 
their original temperatures. By weighing the vaiious plants it rvas 
ascertained that the coldest solution checked the gi'owth of Ihe plants 
after the first iO days^ hut those in the 40^^ lot iiiade a greater gain 
than those in the 100^ lot 

Experiments with tomatoes were also made under outdoor condi- 
tions, Half-barrel tubs of rich soil sunk into the ground were divided 
into 2 lots, one lot being watered with ice- water, the ottier from an 
irrigation system wdiere the average temperature was about 75^. 
Drainage was good. In the tubs watered with the colder water the 
temperature was lowered only 5^, yet 28 .hours elapsed before the nor- 
mal temperature, was regained. Up to October 3 the plants watered 
with ice water produced a greater weight of fruit and plants than those 
watered with warm water. Tlie difference, however, was less marked 
during the first half of the ripening period than the second. The firvst 
half of the summer there was no apparent difference in health and 
vigor between the plants of the 2 lots, but during the latter half, wlieii 
the weather had become cooler and the period of most vigorous growth 
had passed, the plants watered with cold water appeared luiliealthy, 

A plat of radishes and beans was divided into 3 equal sections, one 
of which was irrigated during the season with ice water, one with 
hydrant water, and the third not irrigated at all. The radishes watered 
with ice water exceeded in weigiit the ones wuitered \^ith warm water 
by about 8 per cent, while those not irrigated at all weighed 18.6 per 
cent less than those w'atered with ice water. Tlie rainfall duifiiig the 
season was regarded as nearly or quite sufficient for the development 
of crops well oared for. The beaus showed little diflerence attributable 
to tbe teiBX)eratiire of the irrigation water. 

‘‘From fho results of these and numerous other trials not here noted the eonclu- 
Bion appears folly warrantable that the growth of ordinary held and garden crops 
is not affected by the temperature of any water ordinarily availahk; for irrigation 
purposes. 

“The temperature of the soil about the roots of the plants so quiekly rcigains its 
original temperature that no check to growtli is likely to result. 

“It is concluded from the results of the outdoor work that no harra. can result 
from using for irrigation xnirposes water from the coldest springs or wcdls, for in 
Wisconsin the temperature of the water from these sources will not be less than 4(F 
in any case when taken from the well or spring and by the means ordinarily 
employed in irrigation woiihl be raised many degrees above this point before reach- 
ing the roots of the plants. 

“It is concluded from the results of the greenhouse work that for V(‘getal)l6 and 
ffowering plants commonly grown under glass well or spring water may be freely 
used at any time of the year without warming.’’ 

Fertilizers for garden crops, W. P. Beooks and H. M. Thomson 
{Massachusetts Hatch Sta. Bpt. 1898, pp. 65-76 ). — This is a continuation 
of work already reported (E. S. R., 10, p. &3C). As heretofore, ferti- 
lizers were applied to the experimental plats in the form of sulphate of 
ammonia, muriate of potash, dissolved boneblack, nitrate of soda, dried 
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blood, and siilpliate of potasli, at the rate of 50.4 lbs. of phosphoric 
acid, 00 lbs. of nitrogen, and 120 lbs. of -potash per acre; but in addi- 
tion, barnyard -manure was also applied to each, of tliese plats at the 
rate of 12 cords per acre, and a check plat received no other fertilizer 
except the same aiiionot of barnyard manure. The growth of Clyde 
strawberries was vigorous and healthly on all 4)lats. Hanson lettuce 
did best on barnyard manure. Long-standing spinach and Dewing 
Blood Tiirnip beet did slightly better on sulphate of x>otasli than muri- 
ate of potash. All three were seriously injured by sulphate of ammonia, 
especially when combined with muriate of potash. Nitrate of soda 
showed much superiority as a source of nitrogen for both spinach and 
beets. 

The results on tomatoes were similar, but the differences were less 
marked. Sulphate of ammonia did not, however, appear to affect this 
crop unfavorably. This is attributed to the fact that tomatoes make 
most of their growth when the season is well advanced, while spinach 
and beets make theirs early in the season. 

Artificial fertilizers apparently x)roduced a moderate increase in crops 
of Bottler Drumhead cabbage and Early Maine potatoes. Nitrate of 
soda appeared to be the best source of nitrogen for cabbage. Sulphate 
of potash was superior to muriate for potatoes. Sulphate of ammonia 
was by far the best source of nitrogen, followed in order by nitrate of 
soda and dried blood. The combination of sulphate of ammonia with 
muriate of potash, which has generally proved fatal to most crops, gave a 
tine crop of potatoes. The explanation suggested is the same as in the 
case of tomatoes. “^Ht seems reasonable to suppose that, as the season 
advances, the injurious ammonium chlorid formed at first is either 
washed out of the soil or destroyed by further chemical changes.” 
The results with Giant Pascal celery are to be published later. Spin- 
ach, lettuce, and beets were followed by White Egg turnips without 
further inaimring. The artificial fertilizers were moderately beneficial. 
Sulphate of ammonia appeared to be the best source of nitrogen, “ This 
is not strange, in view of these tacts: (1) The plats to which this had 
been applied had produced but very small first crops, while the others 
had yielded heavily; and (2) the turnips made their growth so late in 
the season that the injurious compounds often formed by tins salt had 
become dissipated or destroyed by further chemical changes.'’ 

Report of the horticulturist, S. T. Maynard {Massaalmsetts Hatch 
Sta, ifpt 1898^ fi), 11-19), — Notes are given on a number of varieties of 
fruits recently tested at the station. The author believes- that the older 
varieties of apples are growing more and more feeble and that new 
varieties are needed to replace them. The case of the Baldwin apple is 
cited. This variety ‘G.ias in many places in the last 2 or 3 years shown 
so great a tendency to the dry-rot spots under the skin long before its 
normal time for the breaking down of its tissues in the process of rix3eii“ 
ing that much of its fruit put on the market has had the effect of 
13050— No. 0 4 , 
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clecrea.siug the demaiid and lowering the price.’’ The following varie- 
ties of apples are recommended, and descriptive notes given of them: 
Sutton Beauty, Palmer, Macintosh Red, Wealthy, and Ciano. 

Fewer varieties of pears are found prolitable than a few years ago. 
Those recommended are: Bartlett, Bose, Sheldon, Seckle, and Hovey. 

Plums liave shown a great tendency to rot. Those most liable to 
this malady are: Lombard, Washington, Gueii, Smith Orleans, and 
Victoria. Those that show’ the least tendency to rot are Bradshaw, 
Prince Englebert, Kingston, Grand Duke, Reine Claude, and Pellenberg. 
Newer varieties of imomise are Kingston, Lincoln, and Fellenberg. 
These varieties are described. 

Cherries rotted badly on account of extremely hot and moist w'oather 
at the time of ripening. This trouble may be successfully combated by 
thoroughly spraying immediately after each rain . V arieties most resist- 
ant to the rot are Governor Wood, Napoleon, Black Tartarian, and Early 
Richmond. 

Recommended varieties of grapes for Massachusetts are Winchellor 
Green Mountain, Worden, and Delaware. Campbell Early is mentioned 
as a new variety of promise, and is described. 

Meritorious new varieties of currants are Pomona, Wilder, and Red 
Cross. None, however, of the newer varieties of currants, blackberries, 
and red raspberries have surpassed the old standard sorts. V iirioties 
of strawberries that gave best results ou medium lieavy loam are 
Brandywine, Gaudy Bell, Glen Mary, Sample, and Howard No. 14. Of 
those grown under field culture on light land, Clyde, Cumberland, Glen 
Mary, and Howard Nos. 36 and 41 gave best results. 

Notes are given on the strawberry-raspberry, and Loganberry. 
Revised catalogue of fruits recommended for cultivation in the 
various sections of the United States and the British Provinces 
by the American Pomological Society ( U. 8. Ar/r., Division 
of Pomology Dul. 8, pp. 6.^, map 1).— Thin catalogue is similar in char- 
acter, scope, and general plan to its predecessor (E. S. R., 9, p. (548). 
In this edition the number of fruit districts has been iMcreased from 16 
to 19, boundary lines of districts have been changed in some instances 
to conform to later advices, and the work increased in value by the 
added data obtained in a special study of the pomological conditions of 
the Pacific coast region. The data here presented are considered sug- 
gestive rather than conclusive for the different districts, and planters 
are cautioned against following them too closely. All of the more 
important species and varieties of fruits and nuts now grown in the 
United States and the adjacent British Provinces on the north are 
considered. The society’s rules for exhibiting and naming fruits are 
given in the concluding chapter of the bulletin. 

Morphology of the strawberry plant, E. S. Goff ( Wisconsin 8ta. 
Bpt. 1898, pp. 229-238, figs. 6).— A study of the morphology of the straw- 
berry plant, with especial reference to adaptation to environment, and 
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its significance for tlie ciilturist. Application is made of tlie facts 
ascertained in enabling tlie author to give a rational explanation of 
why strawberry beds soon run out, as also of various cultural practices, 
as those of winter protection, removal or iioiiremoval of riiiiners, etc» 
Contrary to the statement in numerous botanies, the author finds that 
the strawberry is not acaiilescent, but has a short, thickened stem. 

Grapevine fertilizer experiments, M. Wiener {Bent. Landie. 
Presse^ 26 {1899}^ Wo. 78^ pp. 891-893, Jigs. 10 ). — The value of commer- 
cial fertilizers as manures for graiievines on sandy and clay soils was 
studied at the Altenburg Experiment Stationiii Hungary. Onehiindred 
and fifty sheet-metal cylinders, 1 meter long by 60 cm. in diameter and 
open at both ends, were sunk in the ground in 1894. Underneath the 
cylinder a layer of gravel 25 cm. in thickness was spread. Seventy-five 
cylinders were then filled with poor sand and 75 with clay soil contain- 
ing lime. In the spring of 1895 a vine was set in each cylinder. Pots 
2 to 18, which had been filled with sandy soil, received certain amounts, 
either alone or in difierent combinations, of superphosphate, nitrate of 
soda, sulphate of potash, and sulphate of ammonia, the purpose being 
to study the eflect of relatively large amounts of fertilizers. Pots 19 
to 36 were planned to test the effect of half the amount of the same 
fertilizers; pots 37 to 54, the" effect of increasing or decreasing each of 
the essential elements in a complete formula; pots 55 to 57 and 59 to 69 
to determine what amounts of chemically pure phosphoric acid, potash, 
and nitrogen fertilizers are necessary for the production of a full yield 
on a poor sandy soil; and pots 70 to 75 to determine the effect of phos- 
phatic fertilizers wlien combined with organic nitrogen (night soil). 
Pots 1 and 58 were used as checks and received no fertilizers. The 
same fei'tilizers were applied in duplicate to the 75 pots filled with 
clay soil. 

The results obtained during the 4 years of the experiment are dis- 
cussed and the growth obtained in a number of pots is illustrated by 
photographs. Tlie different effect of the same tertilizers on the two 
soils was very noticeable. On the clay soil the fertilizers had practi- 
cally no observable effect, the harvest of grapes and the <levelopmeiit 
of the vines being as good in the unfertilized pots as in tliose receiving 
fertilizers. In general the growth of the vines in the clay pots was 
miicli stronger than in the sand pots, but the yield was considerably 
less. The yield from vines in the pots filled with sand which received 
complete fertilizers averaged more than 1,000 gm. per vine, and in one 
instance was 3,182 gm., while the highest yield obtained from any vine 
in the clay soil was only 1,120 gm. and the yield from the others in the 
clay series was less than. 1,000 gm. per vine. The effect of the complete 
fertilizers on the sandy soil was apparent to the eye and the results' 
were such as to lead to the belief that a Ml yield of grapes can be 
obtained on sandy soil by tlie use - of comxilete' commercial fertilizers 
without resort to barnyard manures. ■ The omission of one of the esseii- 
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tial elements in a complete formula had a harmful effect on tlie cleTelop- 
ment of the vine iii the pots filled with saud, thoiigii tlio growth when 
only one element was employed was always greater tliaii when no fertil izer 
was used. The poorest results in this series were obtained in thc3 pots 
receiving nitrogen and potash alone, followed by tlie pots which had 
received only phosphoric acid. No difference was noticejible as to tlie 
growth and yield of pots 2 to 18, which received relatively large amounts 
of fertilizers, and pots 19 to 36, which received half the same a,moii!its. 
The chemically pure fertilizers, wlfile giving good results, proved too 
costly for general use. Night soil with phosphoric acid gave results 
practically identical with those obtained from pliosplioric acid alone. 
It is believed, therefore, that the nitrogen reciuiremeiits of grapes are 
slight and that good harvests can be obtained with potash and phos- 
phoric acid fertilizers alone, even on soils poor in nitrogen. 

Tlie cultivation of monstrosities, H. be Veies {GompL Mend. 
Aoad So'L Pam, 1:28 {1899), No, 2, pi). 125-127^ Gard. Ghron,, 8. ser,, 
25 {1899), IfodiSS, p, 88 ). — For about 12 years the aiithoi^ lias cultivated 
vegetable monstrosities with a view to studying their abnormalities. 
With tlie exception of virescence caused by parasites, they have proved 
to be hereditary and have produced by isolation and selection races of 
varying degrees of persistence. Some monstrosities show iio greater 
tendency to revert than do ordinary varieties of cultivated plants, 
while others reproduce only one-third or one-foiirth of the individuals 
true to type ^ but those plants that do revert to the normal type pre- 
serve certain characteristics of abnormality, though in different degrees. 
Often the anomalous structure is reproduced at the top of the stem or 
in the lateral branches. In perennials the abnormal forms have reap- 
peared after 3 or 4 years. Sometimes plants appear to be absolutely 
normal but yet retain the ability to reproduce an ancestral abnormality 
in their seed. The less the fixity of the type, the more is its preser- 
vation dependent on environment; hence the necessity for careful cul- 
tivation, Monstrous varieties even in wild species reciiiire more careful 
culture than, the most variable ornamental plants. Tlioroiigh cultiva- 
tion is necessary, Cvspecially during the periods of germination and early 
growth. Monstrosities must have plenty of room. 

From the standpoint of physiology, monstrosities may, be classed, as 
constant, precocious, or tardy. Constant monstrosities show no greater 
tendency to revert than common varieties and require the same cul- 
ture. Precocious monstrosities are those that appear in very young 
plants. Tardy monstrosities are those that "appear only after several 
weeks or months. 

The development of monstrosities depends primarily on the vigor of 
the individual plant, especially in the early stages of growth. Selec- 
tion of seed producers is of only secondary importance. ■ Monstrosities' 
require a sunny and healthful situation and 'plenty of .inanure. ■ Annuals' 
jiroduce a larger proportion of abnormal forms if the seed is sown early 
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and the young plants liave abundant warmth and. light. In biennials 
the iiiiniber of fasciations and tortuous growths and their development 
are in proportion to the length and vigor to which the rosettes of rad- 
ical leaves attain before the development of the stem. If very heavily 
inaniiredy biennials winterkill. Species optionally annual or biennial 
are most variable. They form good fasciations only on biennial plants. 

Why crops must have nitrogen and how it can be provided, G. C. Caldwell 
(Tram. Massaclmsetts Jlort. Soc. 1899, I j 56-74). — A paper read by the author 

before the February meeting of the society in which the discovery of root tiihercies 
and the use of leguminous plants and Nitragin in agriculture are considered at 
length. 

Commercial fruit and vegetable culture in Australasia (Gartenflora, 48 (1899)^ 
No. 17, xip. 466-468). — Statistics of the fruit and vegetable productiou and of the 
Imports and exports of the same for the different i>roviiices of Australasia. 

Watering plants in fields, F. Cranefield (Gardening , 8 (1899)^ No. 169, pp. 9, 10, 
figs. .3). — Suggestions for irrigating gardens. 

The culture of asparagus, L. Passy (Bitl. Soc. Nat. Agr. France, 59 (1899), No. 4, 
pp. 949-288). — This includes a discussion by de Vilmorin, de Salvandy, and Eolland. 

Ginseng : Its cultivation, harvesting, marketing, and market value ; with a 
short account of its history and botany, M. G. Kains (New Yorlc: Orange Judd 
€o., 1899, pp. 64, figs. 13). 

Catalogue of fruits for the use of planters, L. Woolverton (Ontario Fruit Fxpt. 
Stas. Fpt. 1898, pp. f 77-f 5^).— Catalogue for the use of planters, showing values of tli© 
orchard and small fruits of Ontario and of their adaptability to different parts of 
the Province. 

Fruits of Ontario, L. Woolverton (Ontario Fruit Expt. Stas. Ept. 1898, pp. S-95, 
figs. jf^,5).-^Descriptions, notes on the origin, character, and adaptability to Ontario, 
and natural size illustrations of 23 varieties of apples, 21 of cherries, 4 of currants, 
9 of gooseberries, 2 of grapes, 18 of pears, 3 of peaches, 40 of strawberries, and 2 of 
quinces which have been successfully grown in the Province. The object of the 
work is to present an historical record of the size, color, general appearance, and 
real value of all fruits grown in the Province as a means of identification. 

Fruit esiperimejit stations of Ontario (Ontario Fruit Expt. Stas, Ept. 1898, pp. 
97-175, figs. 9). — Beports irom some 15 fruit stations in the Province relative to cul- 
ture experiments and variety tests, wdth descriptive notes on a large number of the 
fruits tested, and notes on the official inspection of the same stations. The com- 
parative results obtained in certain pruning and spraying experiments and the sell- 
ing price in 1898 of apples, pears, blackberries, raspberries, currants, grapes, and 
strawberries are also nottHl. 

■Observations on Russian fruits at the Central Experimental Farm, 1898, 
"W. T. Macoun (Ontario Fruit Growers^ Assoc. Ept. 1898, pp. 10-14). — Notes are given 
on a immbor of varieties of apples, pears, plums, and cherries. 

New and seedling fruits, H. L. Hutt (Ontario Fruit Groivers' Assoc. Ept. 1898, pp, 
58-69). — Notes on a number of new varieties of seedling applets, pears, plums, 
peaches, grapes, and cherries. 

Promising new fruits, C. P. Taft (Pacific Eural Press, 58 (1899), No. 16, p, 944).'— 
The present status of the loquat and Loganberry are given, with suggestions as to 
cultural methods, and notes on miscellaneous small fruits. 

Manitoba and the Northwest Territories as mai'kets for Ontario and British' 
Columbia fruit, W. ^SAUNT)ERS (Ontario Fruit Growers^ Assoc. Ept. 1898, pp, 89-48).— 
Includes notes on the very limited native fruits of the region. 

Export' of fruit pulp, ' J. W. Robertson (Ontario Fruit Groioers^' Assoc. Ept. XS9S, 
pp. 1$, 19).— Jt is believed that the export of fruit pulp. to' Great' Britain is not proiit- 
al>le except in those ■cases in whicli the grower finds a surplus of unsalable fruit on 
hand. 
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Central KxpeiinieaitftL Parin notes, I, W. T. Macoun {Cmad. 2:^ {1S99), No. 

to, pp. 396, 397 ). — BrLftE'ti.fttes on apples, i)lums, grapes, and liardy shrubs at tlie. Cen- 
tral Experimental Fgirjws. 

Seaweed for frait borders, R. Pakker {Garden , S6 {ZS99), No. 1437, p. Sll), — 
The siibstitutiou of seinw eed for barnyard manure as a miilcli for orcliard fruits, Tines, 
etc., is considered. Seaweed is considered especially A^aluable in dry seasons on 
lig lit soils, because superior moisture-bolding properties. 

Protecting iiiirserf stock in winter, N. IT. Alba ugh {Florists^ Bxeliange, 11 
(1899), No. 43, jj. 1081). —Instead of the usual method of healing in nursery stock, the 
author recommends IkiSifc it he corded up in a storage house. The roots should be 
packed with slightly tlanip moss, and where the huilding’ is very large oue or two 
stoves is advised foncf^s during the coldest weather. Th© details of x>acking and 
arranging the trees hr Iho storehouse are given. 

Whole versus pieces roots {California Fruit Grower, 34 (1899), No, 593, p. 5). — In 
a test of whole rs. piece fe’cots for grafting apples, whole roots were found the best 
for slow-growing sorts.. Grafting 2 in. above the crown is advised. 

The Cadillac graft, IJl-CxVPUS {Semaine Agr., 19 (1899), No, 957, pp. .399, 300). — 
I’ho Cadillac system of grafting is described and some results secured in a number of 
grafts in ditferent species of grapes noted. 

Fruit-tree pruiimg, G. Quink (Jour. Apr, and Ind,, Soulli Australia, 3 (1899), No. 
3, pp. IFNIOB, ph. SO}. — Right methods of prim Ing apples, peAWs, and (juinces are 
illustrated l>y numerous photographs and the process described. 

Obtaining dwarf plants by mean.s of cuttings (Mei\ IIort.,71 (1899), No. 17, p. 
413). — The author stales ihat cuttings taken from the extremities of branches of 
plants which have readlied complete development but have not produced flowers 
will take root under proper conditions and produce dowers without uiach further 
growth. If th© plants 1o be dwarfed produce both termind and axillary Hoovers, 
the cuttings should h© fcok^n from the least developed dower branches. Tbe eiittiiig 
should be made from d in) 7 cm. under a node in each case. ChrysantbemunivS, asters, 
roses, and several greemf iouse plants have been thus dwarfed. 

The grafting of coSbs, cacao, and nutmeg trees, A. Thierry (Ahs. in Mev, Cult. 
Colomales,3 (1889), No'. 9B, pp. 30 1-309). — The relative values of different methods of 
grafting these trees are cliscus.sed. 

Inatractions as to time, cultux*e, and profits of ca caoL 3lin. e 

hid., 8 (ISOS), No. 5 ; dm. in Agrkultor [^Bogota'], 15. ser., 36 (l&tl^f^^y!^^^357-3G5 ) . — 
A discussion of suitjiblft soils, nursery management, cultivation, liarvesting, and 
profits in cacao cultuTc. 

Cacao culture in Ecuador (ZI. S. Consular Fpts., 1899, No. 239, pp. 350-361 ). — This 
article deals with the soil, methods of planting and cultivation, harvesting, market- 
ing, cost of pToducti Dip., consumption, uses and botany of cacao as grown in Ecuador, 
with a table showing aiuilyses of cacao from 1 countries. 

The dicecism of tlies fig in its bearing upon caprification, W. T. Swing r;R 
(Science, n, ser., 10 (1S99)„ No. 251, pp, 570-574). — Paper on this subject read by tbe 
author ata ioecting of tie American Association for tbe Advancement of Sciciice 
at 'Columbus. 

Zaiite currant in Souhli Australia, F. G. Smitii (Calif (mria Fi^uit Groirer,^! (1S99), 
No.5S8,p.3), — Notes on the character, growth, and profits derived from the culture 
of this frait ill South Aiiisfralia. 

The tea industry (Aqv., Jour. INatal}, 3(1899), Nos. 10, p. 305, figs. 3j 11, pp. 340, 
343, fig, 1 ; 13, pp. 372-374^ fig. 1). — Notes on the, history of tea. with an account of 
cultural methods on the Kearsney estate and chemical analyses of 5 samples. 

The mulberry, its oulture and treatment, N. Shavrov (St. FeUrslnirg: A. F. 
Devrmi, 1899, 3. ed., pp. X'F300, Jigs. 143; abs. in Selslc. Jxlio^. i Lyesov., 194 (1899'), 
JvAy, p. 186). ■ — This bocfek contains an account of the distribution of th© mulberry in 
Ru8sit%, and general .dircotioas for its cultivation with special reference to silkworm 
culture.' 
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Imtemsive fertilising of vines, L. Bbgrully {Prog. Agr. et Vii.^ 16 {1^99), 

40 j pp. ^^1~3SS; 41^ p]}. 409-411). — of fertilizers applied in clitl'erent proV' 
u.i«<je oi France for the production -of hectoliter of wine and the amount of forth 
lizera taken up hy the vines in the production of the same are tiibiila-ted a-nddis- 
cusseti I3ata showing the value oi £Q3:tilizing vines with all 3 essential elemonts 
are also given. 

PaoMiig vine ciittiiigs, C. Ei%"iE3tE [Hew Cult. ColonialeSj 5 {1899), Pfo. 8, pp . 198- 
—IliTections for pacldng vine eattiings for shipping in wariri climates. 

Some effects of the freeze of 3.^98-99 in Iowa, J. Craig [A'lner. Qarel.f 29 
{1899\ Pio. 352, pp. 730, 731 ). — A paper read by the author before the AmerieiJwi 
Pome* logical Society at its. meeting- isi Philadelphia. A general discussion is 
of tlio siihjectj with a brief accounli of experiments in pruning and hanking root- 
injurecl nursery stock. With apples the best results, 20 per cent of treated fees, 
were ^obtained when all the branch eft, including the leader, were cut hack ona-half 
jShnety'iive per cent of xdums on native stock lived when the side shoots xvereoih 
back to the main stein au<l the leader loifc. Banking apples or pears wuis of iioprme* 
tical benetit, but with grapes 80 pe» eeut were saved by cutting back severely md 
hilliiig* deeply. 

A new packing material for fruits ( fAtrd. Citron., 3, ser., 36 {1S09), No. S6G, pp.NS, 
359),— X. preparation of asbostus is reported to have kept apples shipped from Aus- 
tralia 5 months in perfect condition. 

Crystallized and giaced fruit {California Fruit Grotver, 34 (1S99), No^ 5S7, p. 1]*—- 
Astatftim^nt of the method of preset ring fruit in the crystallized, or giaced, form 
known as the French process. 

Pres>ervatives for bottled fruits (Co^ukuI. Ilort., 33 {1S90), Ah. 8, pp. 336, 327). — Gen- 
eral dlrecbions for preserving exhibition fruit and formulas for a number of kinds. 

Chestnut culture, J. B. Emerson < rirftnia Ilort. Soo. Ept. 1898-99, pfi- 93-99). 

A chapter on walnuts, Harris {Fhrists’ Exchange, 11 (1899), No. 43, pp. AG6G, 
Tarieties Juglans nigra, J. ciiu^U, J. regia, J. cordifoionis, and J. mhQWi%m 
des-oiilbe d and suggestions given regarding their culture. 

A naw plant, 0. Ames ( Amer. Card., (1899), No. 348, p. 654):' — A desirable new 
hybrid orchid originated by W, Tamer by crossing Selenipeiliuni with Geralda is 
noted lueasurements showing the foagths of the pietals, dorsal sepals, and ora- 
rks as coniparetl with several other vari'e ties and hybrids of Selenipe(liiiio.aregLv&n. 
A t<‘cbnical description is given of the hybrid, together with a list of liy brills 
hai'ing 8. lindleipmnin as one parent. 

Bamboo ctiltuie (Agr. Jour. Capte i'Uod Nope, 15 {1899), No. 1, pp. 43—44), — A 
popubir jirticle describing bjimboo culture as it is carried on in southern Africa. 

Cliaaithus dampreri, E. Andri': Mort,71 (1899), No. 17, pp. 409, 410, Jig. 1 ). — 

Tlie (lUTi calty usually attendant hi the culture of this plant has been overconiein 
pjirfc Ijy grafting on a resistant siibjeefc, as Cohitea fruiescens. The graftiu<g is per- 
formed by substitution of the pliinuile of the graft for that of tlie stock as socwias 
the cotyledons of the stock have opened. 

Dilleuia speciosa, L. A. BEKNAYt? (Queensland Agr. Jour., 4 {1S99), No, 6, jp, 
457, pi. /). — This friut is noted as suGcessfiilly growing in the garden of the 
Aeclirnafciy.ation Society. It is a native of India and the Malayan Islands, where it 
is foiuKl ill dense forests. The trees attiiin a height of 40 ft. and are- evergreen. Th<^ 
iruit is 3 to 4 in. in diameter and when fully ripe has an agreeable acid taste whan 
eaten raw, cooked in curries, or made into sherbet. A glutinous matter wdiich sur- 
rounds the seeds is used for making si palatable jelly, a cough mixture, or a cooling 
drink in fevers and otherwise. The bark and leaves are astringent and are nsed 
medicinally. The timber is valuable for gunstocks, handles, and eiicli like^ and is 
especially valuable for its durability uiitfor water. 

Euchaais (Gard. Chron., S. ser., 36 (1899), No. 665, pp. ^338-340, fig. 1). — Bescriptire 
notes cm 10 varieties with suggestions as to cultivation, forcing, and insect pests aacl 
diseases. 
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Sowing fern spores, A. Hemsley {Garden^ 50 {1899), l^o. 1450, 180, 187 ), — 

Directions for gathering and preserving fern spores, preparing the seed pots, care 
during early stages of growth, transplanting, watering, and the like are given. 
Suh watering rather than surface application is insisted upon. 

■ The bush lioueysiickle, J. Dunbar {Gardening, 8 (1S99), No. 109, pp, 5).—Six- 
teen varieties of Loiiicera are described and their individual values as ornamental 
shrubs pointed out. 

Evergreen protection {Wallaces' Farmer, ^4 {1899), No. 3$, p. 795). — The results 
of tree planting for wind protection in Iowa are discussed. 'Iho itiissian imil berry 
has proved an efficient wind-break planted in rows 10 ft. apart and 2 ft. distant in 
the row. For permanent groves and wind-breaks the green and the white ash are 
recommended above all others among deciduous trees and the Eiga pines among 
evergreens. 


DISEASES OF PLANTS. 

Experimental investigations on some diseases of plants, E. 
Laurent {Awh hist, Pasteur ^13 {1899), ¥o,l,2)p- While study- 

ing the effect of large amounts of different fertilizers upon the produc- 
tion of potatoes, the author found that the tubers of one lot that liad 
been upon a plat where the soil had received a large cpiantity of 

lime were badly attacked by bacteria, resulting in a bacterial rot, while 
the same varieties, but from other plats, were unaffected. This sug- 
gested investigations to ascertain the effect the medium in which plants 
grow may have in influencing their resistance to disease. 

In 1897 several varieties of potatoes were grown in plats whicli were 
apparently of equal fertility. The different plats received the following 
fertilizers per hectare: Plat 1, 1,100 kg. of ammonium sulphate ; plat 2, 
2,200 kg. of kainit; plat 3, 2,200 kg. of calcium superphosphate, and 
plat 4, 15,500 kg. of fat lime; plat 5 being left as a check. As in the 
previous year, some months after harvest the tubers of the less resistant 
varieties in plat 4 were attacked by a bacterial growth. Upon isolation 
this proved to be a well-known saprophyte, Baeilhis 
Inoculations made upon cut tubers of the other varieties from the 
different plats tailed to grow. Cultures made upon the susceptible 
variety after a time seemed to develoj) an increased virulence until all 
varieties from all plats could be readily infected, the last to yield being 
those from plat 3, where calcium superphosphate had been added to the 
soil. Ill order to secure this virulence, it was found necessary that the 
cultures should be continued for some time upon raw potatoes, and a 
single passage through cooked potato or a synthetic medium was suffi- 
cient to destroy the parasitism of the germs. 

Ill 1898 8 varieties of potatoes were grown under conditions similar to 
the above. In this series plat 1 received at the rate of 500 kg. of sodium 
nitrate and 800 kg. of ammonium nitrate, and plat 4 received 40,000 kg. 
of lime per hectare, the other plats receiving fertilizers approximately 
as in the previous years. The tubers were harvested and expeiiments 
made, with, them as before, the organism used this,' time being 
coU commumsy and results analogous to the above were obtained. Gar- 
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rots and cliicory were also introduced into tlie experiments* In general 
it was found that lime dimiriished the resistant power of potatoes, car- 
rots, and chicory toward the bacterial rot, while the phosphates increased 
their resistance. I^Iitrogenons and*"' phosphatic fertilizers diminished 
resistance to a slight degree, while sodium chlorid increased it in about 
the same degree. 

Experiments were conducted to ascertain the means by w^Mch the 
potato resivSted the attachs of the organism* It was found that the 
potato oww^.s its resistance to the presence of soluble substances in 
the cell sap of the tubers. This is destroyed by alkaline solutions 
and the total acidity of the cell sap does not correspond to the action 
of this protective substance. 

The method by which the bacteria gain entrance into the tubers was 
studied, and it was found that it was by the intervention of certain 
unorganized ferments secreted by the organism. These were separated 
and some of their peculiarities are noted. Experiments indicate that 
these substances when properly manipulated, render i>lants resistant 
to disease, acting in the same way toxins do toward animals. 

Experiments are also reported in which are showm the action of fer- 
tilizers in increasing or diminishing the resistance of potatoes toward 
attacks of Phytoplithora infestam. Nitrogenous fertilizers seem to 
decrease the resistance of even the most resistant varieties of potatoes 
to attacks of Phytophthora. Lime also appears to exert a similar 
effect, but in this case it is indirect, the lime acting through the stimu- 
lating eff;ect it has upon nitrihcation in the soil. The experiments with 
Sclerotinia libeMiana reported were mostly made with artichokes, car- 
rots, and chicory. The results obtained are analogous to those for the 
si)ecies of Bacillus reported above. In this case phosphatic fertilizers 
increased the tendency to disease. 

In coiicliisiou, it is shown that under certain conditions saprophytic 
organisms may develop pathogenic properties. As an essential for 
this development the natural resistance of the plant must be weakened 
by the improper use of fertilizers, and the viriilem'e of the attack may 
be increased by systematic cultures in the living medium, the use of a 
synthetic medium, or any change in tlie medium being sufficient to 
destroy the acquired pathogenic properties. The different effect of the 
same fertilizers on different plants is explained by the fact that some 
organisms require an alkaline medium while others need an acid one 
for tlieir development. Unless the proper conditions are present the 
diastases formed by the organisms can not dissolve the middle lamella 
of the cells and gain entrance into the host. 

The author claiiiis that in order to preserve cultivated lands from 
the injurious effects of constantly present micro-organisms, recourse 
must be had to procedures based upon the influence of fertilizers iu 
promoting the resistance of plants^ toward their parasites. ' 

'■ Report of the botanists, G.E. Stone and B. E.' Smith (Massaclm- 
setts Eateh PkL 'Ept. 1898^ 2)p, The principal investigations 
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reported are those wliicli have been conducted in coniiectioii with mar- 
ket garden crops such as are cultivated in gTeeiihouses, the principal 
ones being lettuce, ciiciimhers, and tomatoes. The experiments which 
are being conducted, briefly outlined, are investigations of the control of 
“drop^^ ill lettuce, top burn,” effect of mechanical condition of soil as 
iiifliiencirig the growth of lettuce, and subirrigatioii as affecting lettuce 
diseases; experiments on the pruning of cucumbers as affecting the 
maturity and production of fruit, and also the various fungus diseases 
of this crop ; experiments on the jiriining of tomatoes, and the tomato 
diseases; experiments in the growth of violets; the use of gases and 
chemical solutions for disinfecting greenhouses, and ou the relation 
existing between electricity and plant growth. 

Brief rexiorts are given on black spotoftheinaple(jK%tisn?uucm‘7iw^^^ 
the oak-leaf blight (Jllwosponum nerviseqimm)^ the walnut-leaf blight 
(G, jugkmdis)^ and the leaf curl of the iieach {Mwascus deformans), 

A muskmeloii disease is described, which is caused by a species of 
Alternaria. The presence of the disease is manifest by the wilting of 
the leaves, the center of the hill being usually the first point of attack. 
The leaves are covered with yellow spots, and in the worst cases exhibit 
dead areas of considerable size. When the disease was first noticed 
it had made considerable advancement, so that but little benefit could 
be expected from any treatment given it. Sprayings, however, were 
made with Bordeaux mixture and it is thought that they were followed 
with favorable results. 

The rotting of cabbage in the field, caused by a species of bacteria, 
is reported as having been observed at the station grounds, and is also 
known to exist in several places throughout the State. This disease 
has been fully described (E. S. Ik, 9, p. 849). 

In continuation of investigations previously reported (E. S. E., 10, 
p. 648), the authors give further iiiformatioii relative to the drop of let- 
tuce due to Botrjftis sp. It seems probable that this disease is not 
spread by (iistribution of the spores through the air, but by a mycelium 
growth in the soil itself. Experiments have been conducted along dif- 
ferent lines to prevent the growth of this my celinin, chemicals and gases 
being used, and the effect of different layers of sand and sterilized 
earth are reported. The exxmriinents showed that the heating method 
is the only absolute way of controlling the disease, although some gain 
is shown by covering the soil to a depth of about three-fourths of an 
inch with sand. When the sand was sterilized, better results were 
obtained than when iinsterilized. This method gives promise of being 
practicable, but the authors are not yet satisfied that it is the cheapest 
that can be utilized, and other methods are being investigated. 

The chrysaiithemiim rust has been studied to some extent, and the 
indications are that the disease can be controlled by proper methods of 
cultivation and management. It is claimed that the high August tem- 
perature' had an ■ injurious effect uj)oii' plants confined" in pots, such 
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plants being much more vsusceptible to disease. The rusted plants^ 
although badly afl'ected, produced blossoms apparently as good both in 
quality and quantity as the healthy ones, and the disease did not 
spread to other plants kept in close proximity to them. Judging from 
the year’s experience, it vseeined probable that a skillful gardener need 
have no fears from this disease. 

A new pansy disease is described, in which the leaves and blossoms 
of the plant are badly affected by a fungus. This fungus is apparently 
iindescribed, and the name Colletotricimm noke- tricolor 1,9 is given it 
(E. S. E., 11, p. 257). Many plants were killed outright, and all affected 
ones were in very poor condition. The affected leaves first showed 
small dead spots, each surrounded by a definite black border, and the 
petals were often disfigured in a similar way. In other cases the flow- 
ers were malformed or only partly developed. This disease has been 
observed in a few localities in the State and is also reported from I7ew 
Jersey. A portion of a diseased field was sprayed twice with strong 
Bordeaux mixture, but as it was late in the season and heavy rains 
prevailed at the time, little success was obtained. Some benefit, how- 
ever, is thought to have followed the use of the fungicide, and it is 
believed that the disease could probably be kept in check by proper 
treatment. 

A number of physiological disorders of iffants are mentioned, among 
them some seasonal |)eculiarities of certain shade trees, in which the 
leaves were dropped early in the season; eff'ect of overfeeding of plants, 
bronzing of rose leaves, wilt of cucumbers, and some of the difficulties 
which city shade trees have to contend with. 

The bronzing of the rose, which is described at considerable length, 
is manifest by a mottled discoloration of the leaf, and its cause is of a 
X)hysiological nature or due to stxnictural weakness. Tliese s^xots sub- 
sequently become more apparent, and infected portions of the leaves 
turn yellow and finally leaflets and leafstalks fall to the ground. An 
excessive deposit of (‘alciimi oxalate has been observed in the leaf cells, 
and it is thought that these leaves are more susceptible to fungus 
diseases than healthy ones. An examination of affected plants at 
a large conservatory near the station showed that ail the leaves of 
plants were not equally affected, but that it seemed to be confined in 
every instance to two places : First, where a stem is cut and a new 
branch starts, the leaf at the base of the branch begins to bronze, and, 
second, where an eye or axillary biid is rubbed off, the leaf generally 
becomes bronzed. There is also a difference in suscexitibility between 
young |)lants and old ones. Eoses planted in the middle of June fre- 
quently showed bronzing the first of August, but the disease is scarcely 
noticed after the first year’s growth. In conclusion, this disease is 
said to be a physiological disorder which falls under the domain of 
plant irritability. ' 

The' cucumber wilt, which is described, bears some resemblance to 
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bacterial wilt^ but is not due to any organism, being broiigiit about by 
irrational loetliods of cultivation wliicli give rise to (lefe(avi\xO:ransp 
tion. The metbodvS for its prevention are apparent. 

Bird’s-eye of olives, II, Brizi {8taz. 8pe}\ Agr. ItaL^ 3.2 {1899)^ 
329-396, pis. 2).—A.ii extensive study on the disease of olives due 
to Cycloeoni^fm oleaglnimi is reported. The cliaracteristi(‘s of tlie 
disease are described, and the conditions under whicli attacks may be 
expected. An extensive investigation into the life history of the 
full giis is given and artificial inoculation experiments are reported at 
some length. A nearly related form of the genus is described under 
the name 0. oleagimim phillyrew as occurring on plants I’elated to the 
olive. 

Experiments are reported in which, the disease was prevented by 
thorough applications of a rather weak, Bordeaux mixture. A short 
bibliograiihy concludes the report. 

New studies of tlie brown rusts of grains and grasses, J. Eriks- 
son (it. Landt. AM4. HandL, S3 (ic9P.9), Iso. 3, pp. J72-2()6^ charts 3). — 
The extensive studies on this subject conducted by the author during 
late years are summarized in this paper, and a full account is given of 
the latest resultvS obtained. The following conclusions are drawn: 

The brown nistof wlieat trifmna) does notorigiiiate through 

infection from any other plant species. Two soui‘(;es of its origit^ are 
possible — infection in the spring from the teleutos{)ores of the fungus 
then growing, or a disease germ found in the seed grain and transmit- 
ted from the parent plant. Of these two sources of disease the latter 
is, in all probability, the principal one. Fresh brown rusted wlieat 
straw should be avoided in manure which is spread on or near a held 
that will be sown to wheat the following year. 

The brown rust of rye (PimaMa can grow on the young 

winter rye plants in the late fall through infection from vaiieties of 
bugioss [Anckimt a/rmnsis and A. growing near by, which are 

affected with rust {MeiMim anehnsw)^, for this reason tliese weedvS 
should not be allowed to grow in tlie neighbprhood of rye fields. Two 
other sources of its origin are x>ossible, as with the wheat rust. Bye. iii' 
rare cases may be atta.cked by the forms of brown rust found on wheat 
and coiicli'and brome grasses, but the .source of the true brown riist 
of rye can not be sought ii.i any of these grasses, especially as it is the 
earliest one of them alL Fresh brown rusted rye straw should be avoided 
in manure which is spread on or near fields intended for rye. 

Fmeinm bromina.^ P. agropiirina.^ F. holeina^ and F. triseti are of little 
importance to grain raising, as none of them can he , considered the 
source of the brown rust of either the wheat or rye. 

In choosing brome grassesfor meadows, varieties subject to attack of 
rust, like Bronim mollis and F>. arvensis^ are to be avoided (both these 
varieties are also particularly susceptible, to smut, Ustilago bromivora)^ 
and such as B.erectm and jB. mermis chosen,, which are not only not 
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susceptible to rust, but also give a mucii heavier yield of forage. — 
E. W. WOLL. 

Club root, or finger-and-toe disease {Eept, Agr. Uarpfs, Corimall 
Cmintg Council^ 1898^ p]), 27-42^ pis. 7). — li^xperimeiits are reported upon, 
ill wliicli the infectious nature of the organisin causing club root is 
shown, and warnings are given of the danger of contamination througli 
various means. 'Yarioiis remedies were investigated, from which it 
appeared that liberal applications of lime or basic slag were very effi- 
cient in checking the disease. The relative value of deep and shallow 
cultivation in connection with the application of lime, slag, etc., was 
investigated. Where 6 tons of lime per acre were applied and the soil 
frequently cultivated to a depth of 3 inches, the results were much 
more favorable than where an occasional cultivation to a depth of one- 
lialf inch was given. The total weight of the crop, as well as the 
increased number of sound roots, were in favor of the deeper cultivation. 

Experiments are quoted in which 0 and 8 tons of lime per acre were 
compared, to the advantage of the latter amount. So far as clean roots 
were concerned, the proportion from the plats receiving 8 tons per acre 
was largely in excess of tliat from the plats receiving 6 tons. The total 
yield of turnips was practically the same in both cases. Superphos- 
phate and basic slag were compared, indicating that superphosphate is 
without value as a preventive treatment of club root. The proper time 
of application of preventive treatments was investigated, June and 
autumn applications being compared. The superiority of the autumn 
treatment was quite evident. Copper sulphate as a means of prevention 
of club root was tried, but proved to be without any value in badly 
infested soils. 

The possibility of infection through the presence of the micro-organism 
of the disease in the maiiiure of animals fed on turnips is to be a subject 
for further investigation. 

A text-book of plant diseases caused by Cryptogamic parasites, G. Massee 
{Kew Fork: The MamiUan Co., 1S99, pp. XlI~{-4oSyfigs. 92 ). — The aim of this hook is to 
aoahle those occupied with the cultivation of plants to deterniiiie the nature of dis- 
eases due to parasitic plants and in combating them to apply in the most approved 
rnaimer those treatments which experience has shown to he most successful. A 
general discussion of parasitic fungi, lichens, algu^, slime molds, and bacteria is 
giveiq together with formulas for fungicides and directions for spra,ying. 

The diseases are each briefly, though clearly, described, and preventive measures, 
where any are known, are given, followed by references to some of the more impor- 
tant literature bearing on the disease. The arrangement is that of grouping the 
different diseases according to the sequence of the orders of fungi rather than by 
host plants. After the enumeration and characterization of the various diseases, 
techiiicai .descriptions are given of the parasites causing them. There are also 
copious references to the literature. 

Bacteria as the cause of plant diseases, G. A. Nadson (Ics bacte7'ies^ comme la 
(imm dcB maladies des planies. St. Petersburg , 1S99, pp. Hi). 

Px'otectioii of plants against fungi, T. -BOKOimY (Biol. GenfM., 19 (lS99)jPp. 177- 
ISS j aim.' in Jour. Moy. Micros. Soe. l^Londoii], lS99, pt.4f p, 414).-— An enumeration is 
made of the various organic substances which serve to protect plants against attacks 
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of IVingi and scliizoiiiycetes. Of tliese the most widely distributed are the taiiiiinSj 
of wliicdi more than 1 per rent is necessary to be present In living plants in order to 
see.nre iiinininity against fungi or hacteria. Bacteria are said to offer less resistance 
to tan niii than the mold fungi. The salts of oxalic acid are not poisonous to th(3 
lower fniigi, while any free acid is injurious to the growth of liieiu all. Essential 
oils are said to offer an effective protection against the attacks of all parasitic 
organisms. 

Some diseases of onr root crops, J. Eriksson (if. Landt. Almd, HandL, 33 (1809)^ 
JSfo, 3,pp.3o~76), 

The potato disease, H. Tryon {Queensla7id Jg)\Joiir.,S ifo. d7~6'5). — 

Notes the occurrence of bacterial blight of potatoes, the same disease having been 
described in detail in this country by E. F. Smith (E. S. E., 8, |). 895). The disease 
was first noticed by the author and attention called to it in. 1895. The identity of 
the two diseases is athrmed and the conclusions of the two authors are quite similar. 

The diseases of hops, T. Petersen {Natiir, 47 {1899% No. 37, pp. 320, 321). 

Combating apple and pear scab, J. G, Weiss ( JA'tljschr. Bayer. Landw. Hath., 4 
{1899), No. 4, pp. 373-377). — Briefly describes the scab of apple and pear and suggests 
fungicides which may be profitably employed in preventing these diseases. 

Tile cacao disease in Trinidad (Bnl.Roy. Bot.Gard. Trinidad, 1899, No. 21, p. 221 ). — 
Briefly describes NecUna hainii, and says tbe disease has been recently found on pods 
growing on trees at the gardens. These ]iods were completely rotted. It was also 
observed on young shriveled and immature pods. Further investigation is required 
to determine whether the fungus is parasitic or saprophytic. It is associated with 
Fliyiophiho7'a omnivor a. 

Combating true and false mildews, P. Held ( WUrttemhnrg Wclmhl. Bandw., 1899, 
No. 22, p. 341), — Gives notes on the preventive treatment of Okliim tmherimid Perono- 
spora in a cola. 

On the browning of larch leaves, R. Hartio ( Ceiithl. Cresani. Forstw. JVmi, 25 
(1899), No. 10, pp. 423-426, jig. 1). — Jllesclieria Jaricis is described as new and is said to 
be the cause of considerable hrowuiing of larch leaves. 

Abnormal growths on willow, peach, and apricot trees, P. MacOwan {Agr, 
Jour. Gape Good Hope, 15 US99), No.S, pp. 555-557, fig, 1). — Attention is called to a 
number of abnormal growths occurring on willow, peach, and apricot trees. Roses 
are said to he attacked in the same way. The knot-like growths are soon followed 
by the death of the twigs bearing them. No definite cause is assigned, hut the 
author thinks all excrescences should he burned and the general condition of the 
trees looked after. 

On the mamtfactnre of Bordeaux mixture, Iv.Moiiii {MML Weinhau u. KelU'r-’ 
wirth, 1899, No. 5,pp. 70,71). 


EFTOMOLOGY. 

The temperature of insects according to observations made 
in Bnlgaria, P. BACH:\rETJEW {Ztsclir. Wiss. Zool^ 66 {1899% .Fo. 
'521-604, figs, 5 ). — The authoig after making an extended experimental 
study of this subject, comes to the following conclasions: The tempera- 
ture of insects may vary within wide limits without endangering the 
life of the insects. As the atmospheric temperature rises insects mani- 
fest no uneasiness at first, but at a temperature of 39° (3. they begin to 
move rapidly and die at from 46 to 47^ 0. When the temperature of 
the air is lowered that of the insect rises, at first gradually, then rapidly, 
and later tails slowly. The point where the temperature suddenly rises 
is' about, the normal freezing point of fluids. By continued" booling 
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insects die wlien tlie body temperature again sinks to tlie point at wbicli 
tlie sudden rise took place. Tlie manner of the tbawing out of insects 
after tbeir body fluids have been frozen lias no noticeable iiifliieiice 
mioii tlieir return to life, but only upon tlie intensity of tlieir vitality. 
The critical point is not the same in diflereiit species, nor even in differ- 
ent individuals of the same species. The longer an insect lias gone 
without food the lower is the normal freezing point of its body fluids. 
Eepeated freezinglowers the critical point and. also the normal freezing 
point of body fluids. The greater the proportion of fluid to the total 
weight of the body in different individuals of the same species the 
higher is the normal point at which heat rigor takes place. Twenty 
pages of this article are occupied with a discussion of the literature 
of the subject. A considerable number of species were used for these 
experiments, the majority being, however, Lepidoptera. 

Problo^is of honeycomb, 0. Dawson and S. A. Woodhead {Fat 
/S'ci, 15 [1899) j No. 93 j pp* 847-360), — The authors experimented with 
beeswax in thin sheets, heating it in a shallow tray and allowing it 
to cool slowly. It was found that the wmx in cooling became arranged 
in hexagonal areas similar to those of natural hoiieycoiiib, but not 
so regular. With tliiii sheets of wax smaller hexagonal areas were 
formed than with thicker sheets. Sheets of wax cast in this manner 
were placed in observatory hives, and the bees, after excavating the 
slight quantity of debris which was formed within each hexagonai 
area, proceeded to work upon these plates as upon artificial foundation 
of the ordinary sort. 

The extermination of mosquitoes, A. Celli and O. Oasageandi 
{GenfM. Baht, ti. Far,j 1. 26 [1899).^ No. 13^ pp. 390-402; Aiitliors^ 

Ahs.from Atti' Soc. Ital. Studi Malaria, .Rome., JMy, 1899), — The authors 
conducted iiiimeroiis experiments for the purpose of finding suitable 
materials for killing the mosquito in the egg, larva, nymph, and adult 
stages. Permanganate of potash was found to oxierate slowly, even 
when used in a 5 per cent solution. Lime, copper su]|)liate, and ammo- 
nia are also slow in tlieir action. Corrosive sublimate in a 1 per cent 
solution kills the larvm slowly, but not the piipie. Sulphur dioxid 
proved a very effective remedy. Of vegetable substances, the most 
effective mosquito destroyers were found in tobacco leaves and pow- 
ders made from the unopened ffowers of chrysantlieinuni. Then follow 
in order of their effectiveiievss infusions of qinissia, Solamim nigrun, and 
daphne. Of the aiiilin dyes the most effective were larycitli III, gal- 
lol, and malachite green. For destroying the nymph water saturated 
with sulphur dioxid gave the best results. Formalin and lysol were not 
very effective. Petroleum and olive oil applied as a layer on the surface 
of the water are effective agents in destroying the nymphs. Oommoii 
salt and caustic lime give good, results only when used in strong solu- 
tion. ' For fighting .the adult mos(|uito turpentine, iodoform; tobacco, 
and sulphur dioxid were found most valuable. Menthol, nutmeg, cam- 
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plior^ garliCj'fiiBies of clirysantliemuin flowers, eucalyptus leaves, and 
pyretliriiiii were of some service. Most of these remedies are, however, 
altogether too expensive to be used on a large scale. ■ The authors 
believe that from an economic standpoint petrol euiii, and mosquito pow- 
ders made from the flowers of chrysanthemums are to be most highly 
recommended. 

Preliminary report of the State board, of horticulture, Califor- 
nia, 1897-98 {Sacramento, 1899, pp. 158, pis. 31, figs. oTi).— This report 
is occupied mainly with a description of the work of the board of 
horticulture, particularly in the way of importation of foreign bene- 
ficial insects, the study of insecticide methods for scale insects, and 
the maintenance of quarantine regulations against dangerous foreign 
scale and other insects. Among successful importations m,ay be mem 
tioned Novkis hoehelei, BMzohius reyitraUs, and Grijpiolmmtis montrou- 
meri. A number of foreign insects are considered especially ^Jangerous 
to the horticulture of the State, and these insects are figured and 
described as apt to be introduced. Among these pests may be men- 
tioned Trypeta ludens, T. acidiisa, Leptops hopcM, Doticus pcstUens, 
Dindymus versicolor, Lamrna lierellera, Daeus olew, Tephritis tryoni, 
and Salyerophora capitata. 

Formulas are given for insecticides as approved and recommended 
by the State board. Notes are given on the life history and means of 
combating oankerworm, tent caterpillar, tussock moth, peacli-root 
borers, willow aphis, and codling moth. The quarantine officer and 
entomologist to the board, Mr. Alexander Craw, contributes a report 
on the work of inspection in various parts of the State, a brief article 
on methods of preserving scale insects for cabinet specimens, an 
account of the new scale insects that have been detected on shipments 
of nursery stock and quarantined, and a brief article on the subject of 
horticultural legislation with regard to our new possessions in the 
Pacific. 

Twenty-ninth annual report of the Entomological , Society of 
Ontariovl898 {Rpt. Ontario Unt. Soe., 1898, prp, 120, figs. 71, pis. S). — 
This report 'contains a large number of brief articles, of a popular 
nature on the insect enemies of the farmer and gardener, together witli 
book notices, obituaries, and an amendment to the San Jose scale act' 
for the regulation and fumigation of nursery stock. 

In an article on injurious insects in 1898 (pp. 75-86) James Fletcher 
gives brief notes on the wheat midge, the Hessian lly, and the wheat 
joiiitworm [Isosoma tritici). Two parasites were reared from this 
insect — Eomoporus GhalGuUpliagus and Eupehnus epicaste. The reiiiedies 
recommended are burning or, deeply plowing the stubble '.tield or the 
removal, and destruction by ' feeding- or otherwise of the straw. Con- 
siderable damage is reported to have been caused by the pea- 'inoth 
{Semasia, mgricana). ■ As a remedy against this , inseefc the a.uthor rec- 
:;:omm-ends deep 'plowing and early 'sowing a,nd the cultivation "-of early 
varieties. 
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Witli regard to tlie clover-seed midge, the author found that feeding- 
off or mowing the crop' before June 20 was a very satisfactory remedy. 

The carrot-rust fly (Fsila rosce) is reported as doing considerable 
damage. The methods of prevention suggested by the author are late 
sowing and preventive .remedies, such as kerosene eniiilsion diluted 
1:10, to be sprayed along the drills by a knapsack sprayer. 

The corn worm {Seliothis armlgera) is said to be increasing in eco- 
nomic importance from year to year in Canada. The remedy which the 
author recommends most highly is hand picking and destruction of the 
caterpillars while at work in the ears of corn. 

Report on the extermination of the gypsy moth {Massaelmsetts 
State BfL Agr. Rpt 1898ypp. 411-481, pis, 11), — The committee on gypsy 
moth reports on the general progress of its work. In reviewing the ^YO^k, 
attention is again called to the fact that its effectiveness in the past 
has been impaired by lack of available funds at the particular times 
needed, 0. H. Eernald, the entomologist to the State board of agri- 
culture, gives an account of the present status of the gypsy moth and 
reiterates his belief that the moth can be ultimately exterminated. 

The main part of the report is prepared by the field director, B. H. 
Forbush, who gives a detailed account of the apparatus used for 
destroying the gypsy moth and of the actual methods of conducting the 
various operations against this insect. An account is given of the 
winter and spring wmrk, of the s];)riiig insi^ection, and of the extensive 
spraying operations with arsenate of lead. It is reported that during 
the year nearly 2,000,000 trees were burla]pi)ed. A machine has been 
invented for cutting rolls of burlap for use in winding the trees. 
Another device has been invented for rolling the cut strips into com- 
pact form. The cyclone burners are still used for burning over the 
ground of badly infested areas. It was found that stone walls and stone 
heaps could be as eftectively treated by simple spraying with kerosene 
oil as with the cyclone burner. The former method is cheaper, and, all 
things , considered, the best method yet devised for destroying the eggs 
in stone walls, 

A general summary is given of the yeaFs work showing the number 
of trees inspected, banded with insect lime, biniapped, sprayed, cut, 
trimmed, and acres of ground treated in various ways. A care'ful 
examination of extraliraital towns disclosed the presence of a ' rather 
formidable colony of gypsy moth in Manchester, a locality from which 
the insect had not previously been reported. "Vigorous operations were 
begun against this colony with good results. 

A detailed account is given of the status of the gypsy moth in a 
large number of towns where it has been previously known. In general, 
the condition of affairs is better than heretofore, and with, the larger 
appropriatio'ii which the committee has received,' hopes are expressed 
of getting the insect entirely under control. ■ 

In an appendix to the regular report, E, H. Forbush figures- and 
13050--NO. 6 ^5 , 
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describes some improvements in spraying iiiaeiiiiiery. A pump lias 
been devised by means of wliicli one man can. maintain a pressure of 
from 80 to 100 lbs. to tbe square inch. Tlia pump can be used in any 
tank or barrel. Tbe liose whicli is. now used is ^ in. in size, and a spe- 
cial coupling lias been invented wbicli does not reduce tbe size of tbe 
hose at tlie joint. Considerable work bas been spent in devising a tele- 
scoping extension tube for use in spraying liigb trees, 'flie nozzle whicli 
lias given best satisfaction is called tbe Monitor. It bas 4 openingSj 

1 in front and 3 on the side, of equal size. 

A. F. Burgess reports that verhasoi is an enemy of the eggs 

of tbe gypsy luotb. The larvm of this beetle were found eating the 
eggs and also fed ujioii tlie eggs of the gypsy moth under coiilinement. 

A. H. Kirkland reports the results of some experiments to determine 
the value of glucose in arsenical insecticides. The glucose had been 
used in the field in spraying .for tbe gypsy moth upon the supposition 
that tbe insecticide was made to adhere much longer by , tbe addition 
of glucose. Experiments made to determine that point were unthvor- 
able in that it was found that the insecticide adbei'ed almost equally 
well without tlie glucose, and the glucose is too expensive for insecti- 
cide use. 

The San Jose scale in Massachusetts, A. H. Kirkland {Nassa- 
(ihimtts St€ite B(k Agr. Ept, 1898ypp. 295-315^ figs. 8). — This paper con- 
tains a general account of the distribution of this scale, together with a 
description of the insect, a list of its food plants, and mention of its 
more common natural enemies. AdaVm hipimctata and GMlomms 
hiimlnerm are recorded as enemies of this insect. 

The well-known remedies, such as burning of badly infested trees aiid 
treatment with whale-oil soap, kerosene, and fumigation are described. 
The author experimented with whale-oil soap and water at the rate of 

2 lbs. to 1 gal. upon young pear trees. A few scales survived the treat- 
ment. 

Attention, is called to the difficulties in the way of keeping the San 
Jos6 scale out of nurseries or of exterminating it when once a nursery 
has' become io,fested. General directions are given for the guidance of 
nurserymen and purchasers. 

^ Methods of improving the efiSciency of spraying' apparatus, 
E.'S. Goe'F ( Wisconsin 8ta. Bpt. 1898^ pp. 2S9--249y Jigs. 5),—- A device is 
described in which Bordeaux mixture as it is pumped out of the reser- 
voiris taken from practically the whole depth simultaneously. Only 
so much stirring is necessary as to xjreveut' the formation of a layer of 
sediment. In the ordinary pump and barrel arrangement there was 
■ substituted for the rubber . suction tubca piece of gasinpe provideKM 
its middle with a tee^ and reaching -with' a straight elbow nt, its, lower 
end just to the bottom, of the barrel." At this: point, a'movable joint 
attaches another; piece of gas pipe at rigbt augles, to the farther end of 
which a fioatJs^ ,.attached^ , , The;, latter- pipe' has an opening- cut the 
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whole length on one side. ' A third pipe reaches from the air chamber 
of the pump to the bottom of the barrel When tlie pump is worked 
agitation enough is set up in the bottom of the barrel to prevent the 
forinatioii of a layer of sediment. 

The apparatus may also be used for spraying with kerosene and water. 
Opposite the suction jiipe Is erected a small iron rod, to which is 
attached a closed tin can of a gallon' or more capacity in such a way 
that it is free to slide up and down the rod. Kerosene is poured into 
the carp which continues to float. The can is, connected with the tee in 
the middle of the suction pipe by rubber tubing. The flow of kerosene 
is controlled by a stopcock and may be made sufficiently uniform for 
practical purposes. 

Anticipated swarming, Devauchklle {TJApiGitlUur, 43 ilS99), No. 10, pp, 440- 
445). — An outline of methods for preventing natural swarming. 

The determination of the sex of bees, B. SrOERKii {T1 Apmdteur, 4.3 {1S99), No. 
lOj ]}p. 437-440 ), — This is a discussion of the Dzieraoii-Dickel controversy. 

Honey-bearing plants of agricnltural importance, V. Ageenko (St. Fetershmrfi 
1S9()^ 3, ed.f pp. 47; ahs. in Selsk. Kkoz. i Lyesov.y 494 {1S99), duly, p. 1S4 ). — Among the 
plants which are considered imx)ortant as producers of honey are mentioned alfalfa, 
esparcet, white clov^er, x)hacelia, and melissa. 

On the parasitic fly of silkworms in China, C. Sasaki (Annot. Zool. Japonenses, 3 
{lS99)y No. 1, pp. 35-S7f figs. 3). — The parasite is helieved to be TacJiina ruHtica. 

The part played by insects, arachnids, and myriapods in the propagation of 
infective diseases of men and animals, G.H. P. NU'i:tall (Britis/i Med. Jour., 1899, 
Sept.fpp. 643-644).— This article discusses the part which insects may jflay in the 
spreading of various diseases, such as anthrax, plague, cholera, typhoid fever, etc. 
Insects may serve as intermediate hosts and under such oirciimstances they play a 
passive x)art in spreading disease when they are devorired hy a host of the parasite 
which they contain. On the other hand, the cattle tick and the mosquito play an 
active part in transmitting infectious diseases of which they are the intermediate 
host. 

Spider bites and “kissing bugs,” 1^. O. Howard (Pop. Set. Mo., 55 (1S99), No. 
1, pp. 31-42, Jigs. 6). — Probahly only one species of spider in the United States can 
indict a serious bite, Latrodeehis mactaus. Of the true bugs, the bites of a number 
of species are known to be more or less jx-dsonous. Among them may be mentioned 
Opsieostes personatus, Melanolestes pidpes, M. ahdvniinaliH, Conorhht us smitjuisuga, liasa- 
tu8 UguUaius, and /A ihoracktw. The press accoiiiii) of kissing bugs was much 
exaggerated, many supposed cases being the result of ordinary mosquito bites, 

Lice on poultry and how to destroy them, P. Y. Theobald (Moardk Dairy man, 
30 (1899), P7o,. 30, p. fM) . 

Report of the entomologist, G. H. Fernald (Mmmdiusetts .Hatch Sta, Ppt. 189S, 
p)p. Brief notes are presented on the Ban Jose scale, grass thrips, small 

clovcr-le*af beetle (Pkytonomns nigrirostris, and P. piinctatus), and the carpet beetle. 
Arsenate of lead was tried in conjunction with the Bordeaux mixture w'ith good 
results. The arsenate of lead was used in the proportion of 5 Ihs. to 150 gal. of 
water. The ai>ple scab was, x:>retty effectively checked and various insects were 
destroyed. 

Entomological notes for 1898, W. W. Eroggaii’ (Agr. Gaz. Neio South Wales, 10 
(1899), No. 9,pp. S? 3-879, ph. 3),—Phijllotociis macleaytis reported as robbing beehives 
of their honey. GaUeruca semipul ata depxedateB on the leaves of Picus nmcrophylla. 
A. species, of thrii:>s is recorded as, an enemy of. the persimmon. Agromyza pAiaseoU 
tunnels in the stem of beans. , CaewGia poatvittam is I'eported .as attacking the rind 
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of oranges, Cryptoiiliaga unipifuctaia is a serious enemy of cherry trees, making 
tunnels in the trunks and branches. 

Report oil economic entomology for 1898, V. (Reprinted from 

Ejd. Council Hop. Dahlin Soc.lSBSj pp. 14, figs. 13). — This paper contains notes on the 
turnip beetle ( Phijllotreta neMornm), cockchafer {Melolondha vulgaris), bean beetle 
{Bruelius afilnis), cherry aphis (Mgzns ceraHi), Brgohm prwtlosa, spruce a, phis {CJiermes 
ahieiis), i>iQe aphis (LaGhnus jncew), and the pine sawlly (Sirej' gigas). 

An improved method of studying underground insects, J. B. Smith {Sci. Amer., 
81 {1899), Xo. 7, p. 102). — Moistened plaster of paris is poured into the bllrro^YB and 
allowed to set when it can he unearthed so as to show the exact form of the burrow. 

The wings of insects (chapter IV concluded), J. H. Comstock and J. G. Need- 
ham (Jnier. Nai., 33 {1899), No. 391, pp. 573-582, figs. 8). — In this paper tlie authors dis- 
cuss the tracheation of the wings of orthoptera and the homologies of the principal 
tracheic in the wings of this order. The evidence as to the systematic position of the 
orthoptera which is to he obtained from a study of their wings, leads the authors to 
place the orthoptera second in the list of insect orders, with the Blattidai as the 
lowest of the orthopterous families. 

On the vitality of insects, E. Eoy {Xat. Canad., 6 (1899), No. 6, ])p. 85-87). 
observations on the ettects of low temperatures in winter on insects. 

Animal and plant gall formations, O. Appel {Sekr. Phijs. Oelon. Cesell. Konigsherg, 
39 {1898), pp. S2-139,pl. 1). — This paper has for its purpose tlie systematic arrange- 
ment of our knowledge of the structure and origin of the various forms of plant 
galls. The author gives a classification of gall formations according to tlieir external 
appearance and internal structure. The animals which are known to produce galls 
are classified and briefly discussed. The same method of treatment is given to vari- 
ous orders of plants which produce galls upon other plants. The plants which bear 
galls are listed with remarks upon comparative immunity of certain jilants from 
galls. A brief discussion is given of the histology of galls. The author discusses 
in detail the develop, meiit of the gall which is caused by the dipter Hormomyiafagi 
and also the various galls upon widows. 

Contribution to the knowledge of galls produced by insects in Italy, A. Trot- 
TEK (lliv. Patol. Peg., 7 (1898-99), Xos. 9-12, pj). 281-310, pis. 2). — This article contains 
descriptions of gall formations caused by insects on species of Acer, .Prunus, r‘yriis, 
Quercus, and t^alix. 

Contribution to a knowledge of the insect galls of Jiiniperus communis, G, 
Lagerheim {Ent. Tidskr., 20 (1899), No. 2-3, pp. 113-125, figs. 4). 

Diseases of cultivated plants in the Province of Groningen in 1898, J. 
Eitzema-Bos (lUjdmgen Kennis Provincie Groningen,, 1 (1899), No. t, pp. 33-02).— 
Notes on various parasitic 4 iingi, injurious insects, limax, and nematode worms. 

The beetles of Middle Europe, L, Ganglbauer {Die Kdfer von Mlitelenropa. 
Tienna; C. Gerokfs Son, 1899, pi. 2, pp. 400-1040, figs. 16). — A monograpliic account of 
the beetles in this region helonging to the following families : Sphieritida‘, Ostomidai; 
Byturida-, Nitldulidm, Cucujidm, Erotylidie, I^halacrhbe, Thorictidic, Lathridiidm^ 
Mycetoidiagidm, Ckdydiida3, Endomychidm, and Cocciuellidje. 

Wireworms (HpL Agr. E.xpts. Cornwall County Council, 1898, pp. —Experi- 

ments were made on 2 farms, 13 plats being treated on each farm for the destruction 
of wireworms. The substances used were rape cake soaked in an arsenic solution, 
rape cake dusted with arsenic, rape cake alone, arsenic alone, mustard dross, mustard 
cake, and castor oil seed cake. None of these substances had any appreciable effect 
upon the wireworms. The remedies which seem to be practicable and at the same 
time effective are fall plowing and a rotation of crops. The wire worm winters over 
in a nearly adult stage within an earthen cell which Avas made for the i>rotection of 
the pup®. It was found that whenever these cells were broken the wij-e worms per- 
ished. Deep and thorough plowing is therefore recommended for holding these 
pests in check. 
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Preliminary report on insect enemies of clover and alfalfa, L. Bruner uiid# 
W. D. Hunter (Nebraska State Bd. Agr. B-pt.lSQS^pp. 3S9-285^ Jigs. (]7).~~Tliis is a bio- 
logical account of the insects most injnrions to clovers and related forage ieg-umes, 
vritli biographical references for 175 species rexmrted as depredating upon these 
plants. 

Insects and other pests injurious to cotton in Egypt, G. P. Foaden (Jour. Klied. 
Agr. Soc. and School Agr., 1 {1899), No. 3, pp. 86-96). — Gives economic and biological 
notes with suggestions for treatment against Brodenki Utioralis, Plarim insulana, 
Aphis ulmarcv, Oxyoarenus hyalipenniS} and a fungus disease caused by a member of 
the Urediiieau 

The coccid genera, Chionaspis and Hemichionaspis, E. A. Cooley {Mas sack u- 
setts Hatch Sta. Spec. Bill., Aug. 10, 1899, pp. 57, pU. 9). — This bulletin contains a mono- 
grapbic account of the genus Chionasi>is in a restricted sense, and of Hemichionas- 
pis as including a numher of s^mcies i)reviously referred to Chionaspis. Synoptic 
tables are given for the identification of species and brief biological notes in con- 
nection ^Yitb the species which are of economic importance. Bibliographies are 
given in connection with each species. 

The most common scales introduced upon American fruits, L. Reh (Ilhis. 
Ztschr. Ent.,4 (1S99), No. 14, pp. 309-311, jig. 1). — The San Jose scale is considered as 
the most dangerous enemy, and is figured and described. 

Notes on the Mediterranean fruit fly and Queen.sland fruit fly, A. M. Lea {Bnl. 
Dept. Agr. Tasmania 1899, pp. G, pi. T), — The author rex)ort8 that the Mediterranean 
fruit lly, Halierophora capitata, has been introduced in fruit from Sidney into Tas- 
mania. The first sbipment of Ifnit which was seen to be infested with the Mediter- 
ranean fruit lly was destroyed by boiling, but, as a number of the larvaj of the lly 
had already escax)ed from the decaying fruit, the ground was thoroughly treated 
with kerosene oil. Tbvo gardens became infested from fruit -which was shipped in, 
and the ground underneath the trees was also thoroughly sprayed with kerosene so 
that it became moist to a depth of 2 in. No serious fear is entertained concerning 
the Queensland fruit lly ( TepJu'lUs iryoni), for the reason that it has so far not aj)peared 
to thrive except in tropical climates. 

Peach borer, M. Burrell (Ontario Fruit Growers^ Assoc. Bpt. 1S98, px). 1B~17). — 
Gives observations on tlie habits of this moth and notes on remedies which -were 
used against it. 

Phylloxera of the grapevine, Blunno and Froggatt {Agr. fhiz. New South Wales, 
10 (1899), pt. 5,x)p. 377-379, pis. 4). — Gives the life history of the different forms of 
this insect, with an account of the use of carbon bisulphid as an insecticide. 

The chestnut weevils, G. H, Powejx (Amer. Garik, 30 {1899), No. 336, p. 444 ). — 
Gives a description and the life history of the Aveevil. The. methods of control wdiich 
are suggested are the following: Planting chestnut orchards some distance from 
native chestnut trees, jarring the weevils from young trees in the orchard, the use 
of trap trees, and the destruction of the burs from them. 

Description of Agromyza phaseoli, a new specie.^ of leaf-mining fly, I), w. 
COQUILUSTT ( Froc. Linn. Soc. Neiv South Wales, 34 (1899), No, 93, pp. 138,139 ). — It is 
reported as having caused considerable damage to French beans. 

A new tea pest from India, E. B. Green (Ent. Mo. Mag., 3. ser., 10 (1899), No. IIS, 
pp. 335, 336, Jigs. G). — A description of Ceroooecus ficoides with brief notes on itshahi ts. 

The development of Ceroplastes roseatus, C. H. Doluv-Tyler (Trans. Ent 
Soc. London, 1899, No. 3, pp 377-380, 1). — A detailed record of the changes of form, 
of the habits and rate of growth of this scale. It is x^atasitized by LecanioMus eock- 
erelU and m pTejed upon hy AiSya luteipes. 

Epicometis hirta, S. A. Mokrzhetzicy (Odessa, 1899, pp. 34; ahs.in Sdsk. Khojs'.i 
Lyesov., 194 (1899), Juhj,x)p. 180, -The authordiscusses in a critical manner the 
literature relating to this insect, and frompersonalobservations describes tlie habits 
and apx'maranccB of the insect throughout its, 'dilferent stages of ■ development. 
Ax^propriate remedies a,re recommended against its .devastations. ' ■■ 
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Tile Hessian fly, E. P. F.e,lt (Comitn/ Genf., 64 (1899), No. MtS, 638^ e£9).^ 
GiTes biological notes on the insect, and advises rotation of crops as a remedy 
against its ravages. 

Injuries caused by Hylastes trifolii, 0. Cecconi { llw. Patol. Veg.,S (J.S99)y Nos. 
1-6, pp, 160-169, j??. i).— Besides injuring trees by iruikiug galleries under tbe bark, 
tliis insect is reported as depredating to a considerable extent upon common clover. 

Hypoiioineiita malmeila, G. Barbut (ibwy. rir/r. «/• Vit., 16 (1899), No. 97, pj>. SOS- 
309, jig. 1). — Tlie liabits of tlie insect on apple trees are desorilied. Its natural ene- 
mies are mentioned and an account is given of several remedies wliicb are to be 
used against it. 

The Isaiitaiia bug (Ortliezia insignis), E. E. Green (Uoy. Bot. Gardens Ceylon 
Cire., 7. ser.^' 1899, No. 10, pp. 83-94). — Popular notes on its injurious activity and a 
discussion of remedies. 

Lyniaiitria moiiaclia, S. Lampa (Ent. Tidshr.,20 (1899), No. 3-3, j}p. 81-88,2^1- — 

An account of its habits, life history, natural enemies, and of remedies which were 
tested for exterminating it. 

Miiidarus abietinus on tile white hr, O. Nusslin (Ally. Forstu. Jagd. Ztg., 75 (1899), 
pp. 210-314, Jigs. .5), —Contains detailed notes on its life history with iigures of its dif- 
ferent stages and of its injury. The distribution of the insect is discussed. 

The Oestridae and their economic significance, A. Bergman (Ent. Tidskr., 20 
(1899), No. 3-3, 2)p. 133-155, jAs. 2). — A study of the injuries suffered by domesticated 
aniraals from the attack of these insects. 

A pasture problem, H. Friend (Gard. Cliron., 3. ser., 25 (1899), No. 651, irp. 391, 392, 
figs. 5). — An Oligochjet worm of the family Euchy trad die, and known as AVIdmch?. 
agricola , is reported as being found apparently injuring grass. The details of the 
external and internal anatomy of the worm are described and illustrated. 

Phyiacteopliaga eucalypti, W.W. Froggatt (BroG. JAnn. Soo. Ne-io South Wales, 
24 (1899),No.93,2)p> 130-184, pi. 1). — This insect is described as neiv, with an account 
of its depredations upon the foliage of Eucalpyius glohuliis. 

Notes on the oak cateipillar (Phryganidia californica), P. Serrk (/oa?*. Soc. 
NaE Ho 7 't. France, S.ser., 21 (1899), Aug., 756-761, Jigs. 4). — The life history of 
the insect is given. Fimpla hehi'cnsi is said to he parasitic on it. Paris green and 
Itoiidon purple are recommended as remedies. 

The purplish-red borer, L. Zehntner ( Ferslag Pro(fista. Suikm'iet, West Jam, 
1898, pp. 27-29),— Brief notes on the appearance and habits of Sesamia, 7ionagri aides. 

Contribution to the study of the anatomy and biology of Trama radicis, G. 
Del Gvkrcio (N uovd Eelas. R. SUiz. Ent. Agr., 1. scr., 1899, No, I, pp. 195-206, fiigs, 6 ). — 
This article contains an account of the structure of the insect and is accompanied 
by iigures illustrating the different stages. The biology of the insect is also con- 
sidered from an e^conomic standpoint, and the use of bisulphid oi' ca,rl>ou and other 
remedies is recommended. 

Life habits of Xyleborus cryptographus, H. Egoers (IHiis.Ztsehr.Ent., 4 (1889), 
No. 19, pp. 291, 292, Jlg.l ). — A study of the galleries and of the life history of this 
insect. : ' ' 

The wood leopard moth (Zeuzera aesculi) (Jour. Bd. Agr. [London'], 6 (1899), No. 
2, 2 }p. 195-198, Jip.l). — A brief description is given of the insect in its several stages 
as well as an outline of its life history. Pew remedies are (3ffectivc in controlling 
its depredations. While the burrows of the larvte are still small, solutions of car- 
bolic acid and similar substances have been forced into the openings without very 
good results. A number of species of birds are known to attack tlie insect in the 
larval condition, and a still greater number feed upon the adult insect. 

Fungus disease of plant, lice in the summer of 1896, G. Lager beim iEnl Tid- 
sJer., 20 (1899), No. 2-3, pp. 127-132).— Empma apMdis E. firesmn are reported to 
have greatly reduced the numbers of plant lice. 

Remedies for sug.ar-beet insects, E. D. Sanderson 1 [1899), 

No. 17, p. fijlgs. 4).— Popular notes on remedies to be used against the more destruc- 
tive insects which attack sugar beets. 
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The spraying of fruit trees Bd. Agr, [^Londoii]^ 6 (1899), No. 1, pp. 1-4).— 

General recommendations and formulas for the common insecticides. 

How to kill grasshoppers, L. Bruner (Breeders' Gaz.^ 86 (1S99), No. 4, p. 9:2 ). — 
Eecominends the protection of native birds and reptiles and use of the hopperdozer. 

Spraying for orchard pests, J. Fletcher ( O-atorio I'ruit GroweiN Assoc. 1898, 
pp. 77-SS). — Economic and biological notes on the codling moth and the San Jose 
scale. 

Remedies against Cochylis (Prog. Agr.et VH. (PA. IJEst), 20 (1899), No. 24, pp. 
709,7^0). — Recomnieiids the use of an iiivsecticide made as follows: Black soai) 70 
gm., rape oil 45 gm., and essence of lavender, 75 gm. The whole to be emulsified in 
1 liter of water. 

Instructions in spraying (Oniario Dept. Agr. Spec. Btil., March, 1899, pp.S2,fi>(js. 
39). — This bnlletin contains formulas and directions for making the more common 
insecticid<^s, with notes on their application, together with a list of the more com- 
mon insect and fongns diseases of garden and fruit croj^s. The most common 
injurious insects found upon these crops are figured, briefly described, and remedies 
suggested in each case. 

A table of the most frequently used compounds (insecticides aifd fungicides) 
in combating the insect and fungus diseases of fruit gardens, S. A. Mokrzhetzky 
(Simferopol, 1S99, 2.ed., pp. 15 ; aha. in Selsk. Khoz.i L^jesov., 194 (1899), Julg, pp. ISO, 
181). — This work gives in tabular form directions for jjreparing a number of insecti- 
cides and fungicides, among which may be mentioned barium chlorate, Bordeaux 
mixture, Raiipeuleim, copperas, lime and tobacco dust, kerosene emulsion, carbolic 
emulsion, creosote, and Paris green. 


FOOBS—AMMAL PEOBUCTIOir. 

“Sticky” or “slimy” bread and its canse, H. L. Exjssell ( 
mmin Sta. Ept, 1898, pp. 110-113).— The author states that during the 
two preceding summers a number of complaints were received at the 
station that bread became slimy when kept for a short time. A sample 
received at the station when first baked showed no signs of an abnormal 
character; in fact, a part of the quantity baked ‘‘bad been consumed 
before the change became apparent. In the course of 3 or 4 days after 
baking, the bread began to change in color slightly, assuming a light 
brown tint. It had a sweetisii taste and a peculiar odor. When 
touched it appeared sticky, a condition that later became so marked 
that it would string out in long threads several feet in length.’^ 

A bacteriological examination showed that this trouble was due to 
the potato bacillus {Bacillus mesenterimis ‘inilgatus). Tiie temperature 
of the interior and exterior of the loaf during the baking of Graliam 
gems and wheat bread was determined, and it was found that it was 
not sufficiently high to destroy the bacilli. 

^'After baking for an hour and a half, the temperature at no time had been suffi- 
ciently liigli to destroy tbis organism, if it had been in a spore stage. These 
experiments on the insufficiency of the baking temperature to destroy the germ in 
a latent condition, in connection with the experiment already mentioned where 
intected yeast wms used, show conclusively ■ that these bacteria \voiild ' not be 
destroyed under ordinary treatment, 

“Undoubtedly if the yeast is impure, as it appears to have been in these cases, 
such troubles will be more or less common, especially if the weather should be siicli 
as to favor bacterial growth. . . . 
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greater care is used by tbe yeast manufacturers in tlie preparation of tlseir 
yeasts, such troubles are likely to occur during tbe bot summer weather. Tbe only 
help fcbat can be suggested is to bold tbe bread at a low teuiperatiiro after it is baked, 
60 that tbe spores tbat are present in the same will not germinate so rapidly. I bis 
combined with small balvings that are used up within 2 to 3 days will materially 
diiiiinisb the difiiciiity, 

‘‘Just bow such foreigu orgaiiisnis liiid their way into the yeast has not yet been 
studied. The trouble need not cause any special alarm from a sanitary staodpoint, 
for the organism causing the change is a sai)rophytic form that is widely spread. 
As soon as the fermentati ve change begins to be well marked it is apparent enough 
to the taste, so that bread affected with the same would be quickly rejected as food. 
Considerable losses, however, are req)orted, and from the economic standpoint the 
matter during this past year is by no means an insignihcant one.” 

Digestion experiments, J.B. Lindsey et al. (MassaeJmsetts Hatch 
8t(i. Mpf. 189S, j). 48). — During the past 3 years about 40 successful 
digestion experiments have been made at the station, in the inajority 
of cases with concentrated feeding stuffs. The experiineiits Inive not 
been q^ublished in detail. Some of the coefficients of digestibility have 
been previously reported; others follow: 


Coefficients of dUjesi’ihiUUj of different feeding stuffs. 


Kind c»f feed atnff. 


Hay (largely Poapratensis) 

‘Do 

Average, both .samples ■ 

Hay of lu/ised grasses (late cut) 

Do 

Barnyard millet Imy (late Idossom) 

Barnyard millet (green, la blossom) 

Barnyard millet (green, week later than 

above) 

Peas and oats (green, in blo.ssom) 

Teteh and oats (green, iu l)k)s.soiu} 

Corn silage (Pride of the Nortli) 

EoiBin.y meal , 

Cereal hie feed 

Peoria gluten feed. - 

(^iialior oat feed ' 

V ictor corii-and'oat feed 

H. O. dairy feed 

H.' 0. 1 ) 01*80 feed 


Xum- 
her of 
trials. 

Dry 

matter. 

Pro- 

tein. 

Fat. 

Ex- 

tract. 

Filler. 

Ash. 


Per et. 

Per et. 

Per et. 



Per et. 

Per ct. 

Per ct. 

6 

62 

61 

50 

63 

65 

46 

4 

60 

58 

53 

61 

60 

50 

10 

61 

60 

51 

62 

03 

48 


53 

54 

39 

54 

56 

26 

2 

57 

55 

44 

57 

m 

42 

3 

57 

64 

46 

52 

62 

63 

2 

74 

68 

G4 

76 

74 

66 

1 - 1 

1 67 ; 

' 72 ’ 

61 i 

65 

71 

61 

3 

70 1 

70 

i 57 

76 

68 

49 

3 

67 1 

■ 75 

; 47 

68 i 

68 

i 53 

2 

74 

I 45 

1 77 

82 ! 

80 

: . 26 

1 

89 1 

53 

04 

! U 



3 

90 i 

80 

: 81 

95 

82 


3 

91 i 

85 

i 88 

95 



3 ' 

02 

81 

I 89 

67 

43 


3 

75 

71 

i 87 

83 

48 


2 

1 

65 1 

78 

85 

70 

41 


70 : 

74 

84 

70 

35 



Cleveland flax meal vs. the old-process linseed meal for early 
lambs, J. B. Lindsey et al. (McmaeJmsetts Hatch Stu. RpL 1898^ ■[yp. 
24-27 ).' — The comparative value of Oleveiand flax -meal and old-process 
linseed meal was tested with 10 grade Southdown lambs divided into 
2 lots of 5 each. The lambs were dropped by 6 ewes. The ewes and. 
the lambs wei^e fed separately. 

The lambs in lot 1 were fed all they would eat of a grain mixture of 
flax meal, bran, and corn meal, 3:3:4. After about twm weeks the 
ration was dianged to dax meal, bran, and corn meal, 2:1:1. When 
the lambs had reached about 40 lbs. in weight, the ration was again 
changed, and a inixtnre of eqnal parts of'tlie grains was fed, ■ ,Lot 2 
Ayas ' fe the same rations, except that old-process linseed meal was 
substituted for flax meal. The lambs were kept in pens witii the ewes 
and had the runof a large yard during tbe warmer part of sunny clays. 
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The average duration of the test with lot 1 was 79 clays^ the average 
weight of the lambs o days after dropping, 10.95 lbs., and the average 
gain, 42.25 lbs. The average dui^ation of the test with lot 2 was 76 
clays, the average weight of the lambs when dropped, 10.15 lbs., and 
the average gain, 39.85 lbs. 

At the close of the test the lambs were slaughtered. The following 
coiichision was drawn: 

The flax meal bad no injurious effect either upon the growth or 
dressed appearance of the lambs, and both sets of lambs produced the 
same average daily growth, and were both in the same average condi- 
tion when slaughtered. In addition to inherited constitution and 
plenty of milk, it is very essential, in order to secure rapidity of growth, 
that early lanibs should be housed in a warm, dry barn, and have a 
maximum amount of sunlight from a southeim eximsure.” 

Farm grains for fattening lambs before and after weaning, W, 
L. Carlyle ( Wisconsin 8ta. Ept, 1898, pp, 17-28), — A test wms made 
to comi)are different farm grains for lambs before and after weaning. 
Four lots were used in the trial, each made up of 4 grade Shropshire 
ewes and 6 lambs. For 2 weeks before the beginning of the test proper, 
the ewes and lambs were fed a mixture of cracked peas, bran, oats, and 
corn meal to accustom them to grain, since it has been found that 
there is some difficulty in getting young lambs to consume corn meal 
or bran alone. The food consumed and gains made during this period 
are recorded. 

The test proper began May 27 and covered 2 periods, i. e., 5 weeks 
before and 5 weeks after weaning. Lot 1 was fed cracked peas, lot 2 
bran, lot 3 whole oats, and lot 4 corn meal. Betbre weaning, the lambs 
were given all they would eat up clean. After weaning, the ration was 
limited to lb. of grain per day for each lamb. While the lambs were 
with the ewes, they Avere turned out every day on a blue grass pasture, 
and were kept in yards at night. Two pens were provided for each 
lot, the one for feeding the Iambs being separated from the other by 
a creep, Avhich allowed the iambs to i)ass back and forth at will, hut 
did not admit the ewes to the feeding pens of the lambs. 

The financial statement is based on oats at 20 cts., corn 30 cts., and 
peas 45 cts. per bushel, and bran at $13 per ton. 

The principal results of the trial are shown in the fi)llowing table: 

Mesiilts of feeding farm grain to lambs before and after iveaning. 



Before ’vyeaiiiug. 

After weaning. 

AVhole te.st. 

Total 

gam. 

Average 

daily 

gaiil. 

Grain 
eaten per 
pound of 
gain. 

Total 

gain. 

Average 

gain. 

Grain 
eaten per 
pound of 
gain. 

Total 

gain. 

Grain 
eaten per 
pound of 
gain. 

Coat per 

])OllIlfl 

of gain. 


Zbs'. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

lbs. 

Lbs. 

Lbs. 

' 

Oent. 

Lot 1 (peas) .... .. 

132.5 ! 

2.67 i 

0.71 

205, 0 

1.72 

1.09 i 

308 

1.10 

1 0.82 

Loti 2 (brail) 

96.0 1 

2.57 i 

.53 

195.5 

1.21 

2.3U 1 

265 

1,10 

1 .72 

Lot 2 (oats) 

109.5 : 

3.01 

. 52 

211.0 

1.37 

2.20 

307 ' 

i 1.05 

i . f>5 

Lot 4 (com meal) . 

120.0 i 

! 

3.10 

. 55 

208.5 

1.80 

; 1. 06 

1 

343 

i 

; , .51 
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far m cost is concemecl, corn gave tlie Rest results, with oats ranging next 
and hran in the third pla.ce, while peas were the most expensive feed. It u onld seem 
that cracked peas are very expensive feed when fed to young lambs, as they evidently 
cons nine more of them than they can properly assimilate or give retnima for. . . . 
It is our purpose to repeat the experiments along this line until suffudenb data liave 
been gathered to estahliwsh some facts about the coinx>arat!ve value of different fsxrm 
grains for lamb feeding/'’’’ 

Corn meal vs. hominy meal, and corn meal vs. cerealine feed 
for growing pigs, J. B. Lindsey bt ad. {Mcmaclmsetts IlaicM Sta, l?pt 
1898^ fp. 27-42 ), — Gorii meal and hominy meal were compared with 2 
lots of grade Chester White pigs from the same litter. Lot 1 was made 
up of 4 pigs, and lot 2 of 3 pigs. Before the test all of the pigs were 
fed skim milk alone. 

The test began Noyember 23, 1896, and covered 98 days. At the 
beginning the pigs in lot 1 were fed from 7 to 10 qts. of skim milk x)er 
head daily and from 3 to 6 ozs. of corn meal per c[iiart of milk, the 
amount depending on the appetite and stage of growth of the pigs. 
As the test progressed the quantity of grain was increased, f he pigs 
in lot 2 were fed the same ration, except that hominy meal was substi- 
tuted for corn meal. 

During the test the pigs in lot 1 consumed on an average 1,925.49 lbs. 
of skim milk and 255.44 lbs. of corn meal. The average weight of the 
pigs at the heginning of the test was 55.5 lbs,, and the average gain per 
pig 125,75 lbs,, the pigs requiring 3.2 lbs. of dry matter per pound of 
gain (live weight). 

The pigs ill lot 2 consumed on an average 1,926.39 lbs. of skim milk 
and 255.19 lbs. of hominy meal. The average iveight of the pigs at the 
beginning of the test was 57.75 lbs., and the average gain per pig 136.60 
lbs.; 3,06 lbs, of dry matter were required per pound of gain (live 
weight). 

The pigs were slaughtered at the close of the test. The average loss 
in weight in dressing lot 1 was 18.28 lbs. and lot 2, 21.67 lbs. In' the 
authors^ opinion the very slight difference between the gains inade by 
the 2 lots is within the limits of error. 

Corn meal vs. cereaJme feed (pp. 32-36.) — Two tests of th,e comparative 
value of corn meal and cerealine feed are reported. The firstp, -whicli 
began April 12, ■ 1897, and covered 1.06 days, was made with 6 grade 
Chester White pigs divided into 2 lots of 3 each. The pigs w'ere about 
7 weeks old attire beginning of the test 

Lot 1 was fed from 6 to 9 qt of skim milk i)er head daily and 3 oz. of 
corn meal per, quart of milk. As- the test progressed ' the amount of 
meal was gradually increased until about 4 lbs. was fed iier head' daily. 
Lot 2 was fed the same ration except' that ' cere,aline feed was substi- " 
tilted for corn meal. At the close of the test the pigs were slanglitered. 
During ibe test each lot consumed, on an average,,!, 608.84 lbs. of „skini 
milk and 243,63 lbs. of corn meal. ■ 

The average weight of the pigs in lot 1 at the beginiiing'of ,the test 
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was 47»67 lbs. and the average gain 137.75 lbs., 2.6 lbs. of dry matter 
being required per pound of gain (live, weight). The average weight of 
the pigs in. lot 2 at the beginning of the test was 44.75 lbs. and the 
average gain 132.58 lbs., the average amount of dry matter required 
per pound of gain being 2.77 lbs. (live weight). 

In the authors’ opinion the figures show a slight difference in favor of 
the corn meal as compared with cerealine feed, rather less dry matter 
of the former being required to make a pound of gain than of the latter. 

The second test, which began October 25, 1898, and covered 78 days, 
was iii,ade with 2 lots of 3 each of Poland-China Chester White pigs. 
They were about 9 weeks old at the beginning of the test. The experi- 
mental conditions were similar to those in the previous test. During 
the test the pigs in each lot consumed on an avera.ge 1,020.24 lbs. of 
skim milk. In addition to this the pigs in lot 1 were fed on an average 
22* >.5 lbs, of corn meal, and., those in lot 2 225.2 lbs. of cerealine feed. 

At the beginning of the test the pigs in lot 1 weighed on, an average 
67.67 lbs. and gained on an average 104.83 lbs., requiring 2,81 lbs. of 
dry matter per pound of gain (live weight). The pigs in lot 2 weighed 
on an average 66.58 lbs. at the beginning of the test and gained on an 
average 97.75 lbs., requiring 3.05 lbs. of dry matter per pound of gain 
(live weight). 

On the basis of these 2 tests the authors believe that corn meal is from 
5 to 10 per cent more valuable than cerealine feed for feeding in connec- 
tion with skim milk to young and growing pigs. 

The composition of the feeding stuffs used in the above tests is given. 

The cost of porli production (px>. 36-42). — The cost of x>rodiiction of 
pork is discussed at some length, the object being to ascertain ^^the 
price that skim milk has returned per quart; the cost of feed required 
to produce a pound of live or dressed weight, taking the various grains 
at a reasonable range of market prices, and allowing either or ct. 
per quart for .the milk.” 

The discussion is based on a large number of tests made at the sta- 
tion. with 140 pigs, weighing on an average 37 lbs. at the begmiiiiig of 
the tests and 183 lbs. at the close. The pigs were ,fed from 5 to 7 qt. of 
skim milk per head daily and 3 oz. of corn meal or other feeding stuff 
rich in carbohydrates. Some of the pigs were fed about the same 
quantity of skim milk together with from 3 to 6 oz. of corn meal |>er 
quart of milk, and in addition enough of a mixture of equal amounts of 
corn meal, wheat bran, and gluten, meal to satisfy their appetites. “ We 
rarely had more than from 5 to 7 ,qt. of milk daily for each pig. The 
animals did well with this amount of milk. If they did not secure this 
quantity, their growth was noticeably slower.” 
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The average price obtained for skim milk, with other feeding stuffs 
and dressed pork at different prices, is shown in the following table; 


Average price obtained for sMm milk per quart and per 100 Ihs, when fed to pigs. 


Average price pier ton of otliei’ feeding stuti’s. 

Ketnrna xier (jiuirfc of 
skim milk with {lork 
at— 

Returns per 100 ll)s. of 
skim milk witli pork 
at — 

Five 

cents. 

Six 

cents. 

Seven 

cents. 

Five 

cents. 

Six 

cents, 

Seven 

cents. 

Corn meal and otlier starchy feeds, .$15; “other 

■' 

Cent 

Cent. 

Cent 

Cents. 

Cents. 

Gents. 

grains,” .$17.50 

Corn meal and other starchy feeds, $17.50; “otlier 

0.50 

0. 07 

0. 83 

23. 07 

80. 73 

88. 19 

grains,” $20 

Corn meal and other starchy feeds, $20; “other 

.45 

.61 

.78 

20. 66 

28. 14 

35. 86 

grains,” $22,50 i 

.39 

.56 

,78 

lvS.08 

25. 82 

35. 70 


The average cost of feed per i^ound of growth is shown in the follow- 
ing table: 

Average cost of feed per pound of growth produced. 


AVitli corn nieai at $15, other grains ” at $17.50, milk at i ct. per quart. 
With corn rneai at $15, ‘‘other grains ” at .$17.50, niilk at ct. per iiuart. 
With corn tueal at $17.50, ‘‘other grains ” at .$20, milk at J ct. per quart. 
With corn meal at $17,50, “ other grains ” at $20, milk at ct. per quart. 
With corn meal at $20, “ other grains ” at $22.50, milk at | ct. per quart. 
With corn meal at .$20, “ other grains ” at .$22.50, milk at h ct. per quart. 


Live 

I)r<!ssed 

veight. 

we-iglit. 

Cm ts. 

Cents. 

2. 78 

3. 47 

4, 00 1 

4. HO 

3.04 

3. 70 

4.25 

5. 31 

3.63 

4, 53 

4. 51 

5, 63 


Rape vs. clover for growing pigs, W. L. Oablyle ( Wisconsin Sf4i» 
El)t 1898^ pj). Ai-29 ), — A test which is a coiitinixation of previous work 
(E. S. R., lOj p. 773) was made with 2 lots of pigs to compare rape and 
clover. Each lot was made up of 6 x)are-bred Poland Chinas and 14 
grade Poland Chinas. There were 8 sows and 12 barroxvs in each lot. 
The pigs were from 5 to 6 months old at the beginning of the test and 
nearly uniform in si^ie and weight. The test began September 6, 1897, 
and covered 9 weeks. It was divided into 4 periods of 2 weeks eacli 
and 1 of I week. One pig was dropped from each lot in the third 
period on account of sickness. 

Lot 1 w^as hurdled on rape, being allowed the run of a very small area 
at first to guard ag'aiiist tramplmg down and w^asting the rape. After 
a time the area was increased. ' The 'pigs were fed twice a day a liberal 
(piantity of corn meal and shorts, 2:1, mixed with w\ater to a thick 
slo|>. They also had access to a small blue- grass plat with soine, trees 
which afibrded shade. Lot 2 was allowed the run of a 10 acre field of 
clover. It had been cut early in July, and one-half of the field was 
again cut about the middle of August. Owing to dry weather, the 
clover was much withered. * There was an abundance of shade in the 
field. The pigs w^ere fed the same grain ration as lot 1. Both lots 
■received plenty of fresh water and were given the same care and man- 
agement. During the test lot’l ate the rape from about two-thirdS' of 
an acre. 
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At tlie beginuiiig of tlie test lot 1 weiglied 2,111 lbs. and lot 2, ‘2,091 
lbs. Lot 1 gained 1,043 lbs., consuming 4,083,75 lbs. of grain in addi- 
tion to the rape. Lot 2 made a total gain, of 041 lbs., consuiiiing tbe 
same ariiouiit of grain in addition to the clover. 

Tills experiineiiti would seem to indicate that ^dgs averaging about 6 monilis old 
when pastured on rape will make a more rapid gain than a similar lot pastured on 
clover^ the feed and management in other respects being the same. . . . 

Tbe pigs on tberaxie wxre remarkably thrifty all through tbe experiment. They 
evidently relished tbe rape daring tbe whole period and it apparently bad a bene- 
ficial effect in regulating the bowels. . . . 

Farmers not having a suitable clover pasture for their brood sows and young 
pigs will do well to sow a small x>iece of rape at successive periods during tbe spring 
months. These may he pastured off in turn. When a plat is eaten oft’ and tlie hogs 
removed, the rape immediately starts to grow again from the root and will usually 
be ready to feed off again in from 6 to 8 weeks under favorable conditions of soil and 
season. In the manner given the pigs (and sheep as well) may he supplied a suc- 
culent feed throughout the growing season.^’ 

Whole corn compared with corn meal for fattening swine,, W. 
A, Henry (ILtscodsifi Sta, Bpt. 48.98, jpp. 8-16 ), — In contiimatioii of 
previous work (E. S. B., 10, pp. 776, 777) 2 tests are reiiorted comparing 
whole corn and corn meal for pigs. The first test, which began Decem- 
ber 8, 1897, and covered 12 weeks, was made with 2 lots of 8 grade 
Berkshire and Poland Ohiiia pigs. They were about 8 mouths old at 
the beginning of the test. 

Previous to the trial the pigs had been pastured on rape or red clover 
and were given some grain in addition. The test proper was preceded 
by a preliminary period of 7 days’ duration. Lot 1 was fed corn meal 
and wheat middlings 2: 1, mixed together with warm water to a thick 
slop. Lot 2 was fed shelled corn and wheat middliugs 2 : 1. Tbe corn 
was fed first. After it was eaten, tbe middlings were given mixed with 
warm water to a thick slop. The pigs were supplied freely with salt, 
water, ■and soft-coal ashes. 

Lot 1 weighed 1,496 lbs. at the beginning of the test and lot 2, 1,474. 
The gains made by the 2 lots' were 992 and 830 lbs,, lespectively. Lot 
1 consumed 3,132 lbs. of corn meal and 1,566 lbs. of wheat middlings. 
Lot 2 consumed 2,758 lbs. of shelled corn and 1,379 lbs. of wheat 
middlings. 

The second trial was regarded as a duplicate of the first in all par- 
ticulars. The lot fed corn meal weighed 1,474 lbs. at the begiBniiig 
of the trial and gained 1,030 lbs., consuming 3,078 ll)s. of com meal 
and 1,539 lbs. of wheat middlings. The pigs fed shelled corn weighed 
1,471 lbs. at the begiiming of the trial and gained 799 lbs., consuming 
3,609 lbs. of shelled corn and 1,3041 lbs. of wheat middlings. 

Prom these tests and previous work of the station some general 
deductions are drawn. The trials, extending over 3 years, show that-— 

*^The pigs fed whole shelled corn made slu average daily gain of 1.34 lbs., while 
the lots wliich were fed corn meal made an average daily gain of 1.63 lbs. This is a 
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difference of 0/29 lb. daily, or about 2 lbs. i)er\v6ek greater iucrciiso tliroiigli feeding 
com iiiefil. 

‘^^Comiug to the last item in the table we learn tliat 459 ll>s. of tlie com-rneal ration 
produced 100 lbs. of gain, live weight, with these pigs, while 49<X lbs. of the ration 
Goiitainiug shelled corn were re<inii‘ed for the sa.me gain. Tims l,)y gsiudiiig <‘(vm to 
meal 39 lbs. of gniin, were saved on 498 ll.>s. Tliis shows tha.t about 8 pe:r cent of the 
grain may In*, saved l>y grinding when feeding old corn in combination wii^li, mid- 
d lings to fattening swine. 

‘■^A study of the tota.i <|nanitity of feed recjuired by tlie differe-ut lots of pigs in these 
trials as suinmaa’lxed in the tables shows that the pigs getting com meal uniibrmly 
consumed a larger fpiantity of feed daily than those fed whole (‘orn. Throrigli the 
larger consumption of feed the x)igs were enabled to make a more rapid daily gain 
than those getting whole grain. ... * 

is shown by these trials that corn meal effected a saving of S per cent over 
whole corn and the pigs receiving the corn meal g'ained about 2 lbs. per week more 
than the others. 

Practical feeders who examine these ligures will probably bo surprised at the 
comparatively small saving in the amount of corn through grinding. Tlie higher 
value placed on corn meal in eomparison with whole corn by feeders generally is 
perhaps largely due to the- more rapid gains made by pigs receiving meal instead 
of whole grain.” 

Poultry experiments, W, P. Brooks Hatch 8ta. 

Bpt, 1898^ pp^ 85-101 ). — III contiiuiatioii of pxwious work (E. S, 10, p. 
675) experiments are reported on tlie effect on egg production of (I) 
condition powder, (2) animal meal vs, cut fresh bones, (3) wide vs, nar- 
row rations, and (4) the presence of the cock with the flock. Each ti^st 
was made with 2 lots of 20 well-bred barred Plymouth Rocks hatched 
in April Each lot occupied a separate house with roosting room and 
scratching shed and were permitted the run of large yards in favorable 
weather. Ail the fowls were marked with leg bands. All the lots 
were fed grain, the meals and clover being fed in the form of a mash. 
During the early winter it was mixed at night with boiling waiter ami 
fed at 'a temperature of about 70*^. Later in the season the mash was 
mixed with boiling water in the morning and fed hot. The whole grain 
fed was scattered: in the straw with'whicli the, sheds were littered. The 
chickens were at' alL times supplied with water, crushed oyster shells, 
and grit, and about' twice a week were given cabbage. 

" Th6'"co'mposition' of the feeding stuffs is. reported. The flnaiicial 
statement of the test is based on the following prices per 100 lbs.: 
Wheat, $L75; oats, $1; wheat bran, 00 cts.; wheat middlings, 75 cts.; 
gluten feed, $2; animal meal, 12^ cut clover rowen, $1.50; cabbage, 25 
cts. p out bone, $2; gluten meal, SOcts.; corn meal, SScts.pand corn, 
85 cts. ' ' 

The effect of eofiditiofi poivder %po% egg production (pp. 88-90). — ^A test 
of the influence on egg production of condition ' powder' was' begun 
December 12 and closed' April 30. ■, Both' lots of pullets were fed wheat, 
oats, bran, middlings, gluten' feed, animal meal,,, clover, and cabbage. 
Ill addition' lot 1 was fed condition powder,, about 8 ' 'lbs. of which was 
' CO'iisumedj 'Whlcii would cost at: retail' $4. ' The results' , of the test are 
summarized in the table following. 



FOODS ANIMAL PEODUCTION. 


573 


Ei'.siiUs of feeding potiliry with and without condition powder. 


1 

" 

Food con- 
sumed. 

Cost of 
food per 
day per 
fowl. 

K umber 
of eggs 
produced. 

Weight 
per egg. 

Coat of 
food per 
egg. 

Lot 1 ■ ’ 

Lbs. Ozs. 
()47 11 

666 15 

Cent. 

0. 32 
.32 i 

i 1 

1 

i 745 

‘ 719 

eo 

Oi ^ 

1 Cents. 

! 1. 15 

al.SQ 

Lot 2 (condition powder) 


a Including the condition powder. 


The quality of the eggs was tested by 2 families. One family reported 
no difference; the other found the eggs from the hens receiving no con- 
dition powder much preferable to those from the other lot. The author 
notes that in this test and those previously reported the difference in egg 
production of the lots fed condition powder and those not receiving it 
has been small. 

favor of the condition powder we have 1 experiment, against it we have 2 
experiments. It is not, however, . . . claimed that the powder is iojurions, but 
simply that it is not beneficial. This the 4 experiments; carried out with the utmost 
fairness and with every care, certainly prove. In the light of these results it is 
believed that poultry keepers throw away money expended for condition powder.’^ 

Animal meal m, cut bone for egg prochietmi (pp. 90-93). — The test to 
compare animal meal and cut bone for egg production was begun Decem- 
ber 12 and closed April 30. Both lots were fed wheat, oats, bran, wheat 
middlings, clover rowen, and cabbage. In addition lot 1 was fed gluten 
feed and animal meal and lot 2 gluten meal and cut bone. The health 
of the fowls fed animal meal was, in general, good; 1 fowl became ill 
and was killed. Bowel troubles were not uncommon in the lot fed cut 
bone; 2 fowls in this lot died and 1 was killed owing to a disjointed 
leg. Only 0.27 oz. of bone was fed per hen daily. The author found it 
impossible to feed a larger amount without serious bowel trouble. The 
principal results of the test are shown in the following table: 


Animal meal vs. cut hone for egg prodiiction. 



Food con- 
suined. 

Cost of 
food per day 
per fowl. 

hr umber of 
eggs pro- 
duced. 

Weight 
per egg. 

Cost of 
food per 
egg' 

Lot r (cut hone) 

Lot 2 (animal meal) i 

Lbs. Ozs. 
621 8 
640 11 

Cent. i 
0.35 1 
.33 

728 ^ 
812 

Ozs. 

1. 95 
1.98 

Cents. 

1.14 

1.04 


A test of the quality of the eggs raw and boiled was made. The eggs 
troiii the fowls fed animal meal were inferior in color and flavor to the 
others. 'From this test and those. previously reported the following' 
coiicliisioiis are drawn : 

^ ‘ W 6 have now carried through 5 experiments, comparing these 2 feeds. Two have 
given results slightly favorable to the bone in number of eggs; one a similar result 
in favor of the animal meal ; and 2, the two last, which have been the most perfectly 
ca.rried out, have been most decisively favorable, to the animal meal. , , The latter has 
also been found the safer food. ' The greatly p.repond6rating weight of ' the evidence 
afforded by these experiments, which have been most carefully conducted, is there- 
fore in favor of the a'liimai 'ineal/^ 
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m,wi(Ie rations for egg jn^odticiion (pp. 93™98)«— Two trials are 
reportecL In botli tlie nutritive ratio for lot 1 WTiS iiarrow a, nil tliat 
for lot I' wide* The first trial (in the winter) began I3ecember 12 and 
closed April 30; the second (in the summer) beg'an May 1 and closed 
October 4. In botli trials .the 2 lots were fed wheat, oats, bran, a,iii- 
mal meal, and green food (cabbage and cut clover in winter and lawn 
grass ill summer). In addition in the first test lot 1 was given mid- 
dliiigs and gluten feed and lot 2 corn meal and corn, the nutritive ratio 
for the 2 lots being 1:4.7 and 1:5.6, respectively. I,n the second trial 
lot 1 was given middlings in addition to the foods mentioned above and 
lot 2 corn meal and corn. Both lots received some gluten feed also. 
The priiiciiial results of the 2 tests are summarized in the following 
table: 

Influence ofnarroiv rs, wide ratiom on egg production. 



Food con- 
.snmed. 

Cost, of I 

Nnniber of 


Cost of 


food ijerday 
per fowl. 

egjis pro- 
duced. 

W eigiit. 
per egg. 

1 food per 

I ‘-'Sg- 

Test 1 (winter) : ; 

Lhs. Ozs. 

Cent. 


Ozs. 

Cent. 

Lot 1. (narrow ration) i 

638 5 

0. 33 

soo 

1.08 i 

0. 09 

Lot 2 {-wide ration) i 

566 5 

.26 

1, 071 

1.05 j 

. 61 

Test 2 (sinmuer) ; i 






Loti (narrow ration) ^ 

545 0 

.32 

859 

1,98 1 

.88 

Lot 2 (wide ration) ! 

594 8 

.26 i 

i 

1,U!J5 

1.00 

.61 


111 both trials the health of the fowls remained good, with the excep- 
tion that in the second test one of the hens in lot 1 was sick for a few 
clays. At the close of the test the condition of the plumage of the 
fowls .was judged by an expert. They were then slaughtered. The 
principal conclusions follow: 

Reus on the wide (rich in corn) ration laid a great many more eggs in both 
the winter and in the Qiiiiinier experiments than those on the narrower ration. 

^‘The diflorence in favor of the wide ration amounts to 25 per eent in the winter 
trial and to Sdl; per cent in the summer trial, upon tlie basis of ©qnal number of hen 
days. 

^^Tho total cost of feeds was less f<,>r the wide ration and of course the cost per 
egg was much loss. Iii the x>roduction of 100 doz. eggs the saving on the basis of 
our winter test would amount to $1.56; ou the basis of tlie summer test to $H.24 . 

^ bin average weight of the eggs produced there is a siual I difference iiv favor of 
tlienan'ow ration, hot in quality the weight of family evidence shows the egg pro- 
duced hy the corn-fed hens to have been somewliat superior. They were deeper yel- 
low and of a milder flavor than the eggs from the narrower ration. 

^^The fowls' on the wide ration gained somewhat in weiglit and were heavier at 
the close of the experiment than the others, notwithstanding the much larger num ber 
of eggs laid., . , 

‘‘The average weights before and after dressing were as follows: Narrow-ration 
fowls 5.07 lbs., dressed weight 4.37 lbs.; wide-ration fowls 5.44 ibs,, dressed weight 
4.81 lbs. The narrow-ration fowls gave 86 percent dressed weight; the others, 88 
per cent. The dressed fowls were judged by a market expert who pronounced the 
corn-fed fowis slightly superior to the other's. 

“The results are thus greatly in favor of the ration richer in corn meal and corn; 
and so important will a hnowdedge of this fact prove (if confirmed by further trials), 
because of the cheapness of thcvse foods as compared with wheat, that the expeilmeiit 
is being repeated this year with 3 different breeds of fowls, using corn more largely 
than Inst year.’^ 
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, Tlie influence of the cock on egg j^roducUon (pp. 98-101), — Two tests of 
the iafiiieiice of the cock on egg reported. These 

tests were made with the fowls used in the test mentioned above on the 
effect of condition xx>wder and cut bone on egg |)rodiictioii. In each 
test 2 lots of 16 fowls each were used. In both cases a White Leg- 
horn cock was placed with lot 1. Experimental conditions were the 
same in both tests. The fowls were fed wheat, oats, bran, gluten feed, 
and animal meal. The principal conclusions are shown in the following 
table : 

Influence of the cock on egg lyroduciion. 



Pood con- 
Slimed. 

Cost of food; XTiiraher of 
per day peri eg^s iiro- 

fowl. ! diiced. 

! 

j I 

; Weight peri Cost of foot! 

1 i per egg. 

Test 1 ; 

Lot 1 (with cock) 

Lbs. Ozs. 
404 0 

Cent. 

0.29 

1 631 

630 

Ozs. 

1.96 

Gent. 

0.88 

Lot 2 

400 0 

I .31 

1.95 

.87 

.83 

Test 2 : 

Lot 1 {with cock) 

3S5 12 

1 .30 

1 

i 629 

1.98 

Lot 2-- - 

364 4 

.30 

i 526 

1 1.97 

.93 



In both tests the health of the poultry remained good. The author’s 
conclusion was that the cock was without ax)parent influence upon egg 
production. 

^^Iii one respect only is there agreement in the results of the 2 trials; the average 
weight of the eggs from the hens with which a male was kept was slightly the 
greater in both trials. It seems not impossible that this effhct may he due to the fact 
that the eggs had been fertilized. The dilferonce, however, is exceedingly small and 
would he w’holly without significance to the producer of eggs for market or for table 
use.^^ 

Banana flour (Dletet. and Eyg. Gaz., 15 (1899)^ No. 11, pj). 64S, 649). — A brief note 
on the subject. 

Viclika seed as a faniine food, A. H. Church (Agr. Ledge?*, 1899, N'o.^ 1 {Veg. 
Prod, ser., Afo. J)p. 8). — The comi>ositiou of Yichka seed {Cganoiis axillaris) is 
reported and its food value discussed. 

Ragi tailings as a prison food in. the Madras Presidency, A. H. Church 
{Agr, Ledger, 1S9B, No. 4 { Veg. Prod, ser., N'o. 49), pp d).— The composition of ragi 
tailings (the outer seed coat of millet, Eleimne coramna) is reported and its food 
value discussed. 

Report on prison dietaries, J. C- Dunlop (OZas//o?o; James Meddertvick Sons, 
1899, pp. 134). — The rex^ort is an exhaustive study of prison dietaries in Scotland, 
with suggestions for reform. An appendix contains notes on the Scottish poorhoiise 
dietaries and prison dietaries in other countries. 

The equipment of camps and expeditions, 0. H. Snow {Pp. 31, taUe 1; 
reprinted from Trans. Anier. Inst. Mining Engineers, 1899), — A paper read before the 
American Institute of Mining Engineers at a meeting held in New York in February, 
1899. Among other things the author discusses the food requirements of persons 
engaged in various expeditions in regions where there is littleor no local food siipx>ly» 
Different condensed and pre|)ared foods axe described and a number of rations made 
up of such foods are suggested. 

The danger of formaldehyde adulteration (British Food Jour., 1 (1899), No. 10, 

.W). “-Remarks on; the action of weak '.solutions on gelatinous and albuminous 
substances in retarding digestion, eto. 

■ . 13050— No. 6 6 
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A new respiration calorimeter and e^qperiments on the conservation of 
energy in the htimaii body, W. O. Atwater and E. B. Kosa, (Phys, Meihj 9 (1899), 
Nos. S, pp, 199-183^ figs, 12; 4, pp, 214-261j figs, S.).--Thi8 apparatus has been described 
in another publication (E. S. R., 9, x>-863; 11, p, 372). 

The food value of sugar ( Beet Sugar Ga^., 1 (1899)^ No. 7, pp. Al, 16). — The article 
is, based on a paper read by F. Strohmer at the recent annual meeting of the Central 
Association, of the Beet Sugar Industry of Austro-Hiingary. 

Nutritive value of maisse, R. Lopez y Parra (Bol. Soc. Agr. Mexicana} 23 (1899), 
No. SB, pp. 710-713).— k. general article, pointing out the value of maize for Mexico. 

The food value of olive-oil cake, M. Bybowski (Bui. Soc. Nat. Agr,, BVauce, 59 
(1899), No. 7, pp, 510-SlS). — The composition of olive-oil cake is reported, as well as 
teats of its feeding value for domestic animals. It was found to be a satiafectory 
food for pigs when combined with maize. Satisfactory results were not obtained 
with other animals. 

Comparative feeding value of hay and alfalfa, Mijntz and Girard (Jour. Agri- 
cole [Purls], 10 (1899), No. Ill, pp. 112-116). — A discussion embracing the chemistry, 
composition, and digestibility of alfalfa and hay, based upon experiments previously 
reported (E. S. R., 10, p. 379). 

Barperiments with salt-marsh hay, J. B. Lindsey et al. (Massachusetts Hatch 
Sta. Mpt. 1898, p. 42). — Brief reference is made to the experiments witli salt-marsh 
hay reported in a previous x>nblicatiou (E. S. R,, 10, p- 472). 

Poplar leaves for feeding animals, C. Sarce ( Belg, Hort, et Agr,, 11 (1899), No. 18, 
pp. 274,275). — The successful feeding of poplar leaves in time of drought is noted. 

The making of silage, Stutzer (Fiihling’s Landio. Ztg., 48 (1899), No. 20, pp. 745- 
749). — A general discussion. 

The reputed value of alcohol as a protector of protein, R, Rosemakn (Arch. 
iOigsiol. [FyhVf/er], 77(1899), No. 7-S, pp. 405-424). — A controversial article. 

Investigations on the use of beets in feeding animals, L. Bretioniere and 
Du Pont (Ann. Agron., 25 (1899), No, 6, pp. 257-281, fig. 7).-— The yield and composi- 
tion of tankard, collet rose ^^rich,’^ and collet rose ‘intermediate” beets is r©j)orted, 
as Avell as feeding experiments with sheep in which these beets constituted a oonsid^ 
er able part of the ration. 

The freezing of feeding stuifs (Landw. TVchuhl, Schleswig- Holstein, 49 (1899), No. 
4S, pp. 791-793). — This article, taken from the LandwirtschaftUche Zeitung fur IVest- 
falm und Lippe, discusses the chemical changes produced in potatoes, beets, and 
other feeding studs hy freezing, (pioting the work of a number of investigators. 

The formation of sugar from protein, R. Cohn (Ztschr. Biol,, 28 {1899), No. 1-2, 
pp, 211-218): — Experiments with rabbits are reported which, in the a^ithor’s opinion, 
show the formation of glycogen from leucin. 

New investigations on the heat of formation and combiistioii of various 
nitrogenous and other compounds, M. Berthelot and G. Andri'; (Compt. Bemd, 
Acad. Nci. '..Paris, 128 (1899), No.* 16. pp. 939-971). — The bodies used include cholea- 
terin, xauthin, nicotin, iiidol, etc. 

Two new reactions for distinguishing between^peptic and pancreatic diges- 
tion, V.'Haklay (Jour, Pharm. et Ghm., 6. sm\, 9 (1899), pp. 468-470). 

The relation of the composition of the ash of young guinea pigs to the ash of 
the milk they have consumed, E, Abderhaedkn (Ztschr. Physiol. Chem:,27 (ISW), 
No. 4-5,.pp2356-367).' 

The relation between rapidity of growth and composition of milk consumed 
in nursing dogs, pigs, sheep, goats, and guinea pigs, E. Abderhaeden 
PhysioL Chem., 27 (1899), No. 4-5, pp. 408-462),— This is a continuation of a previous 
.investigation.^ 

The cattle of.Kumaon, G.Tv, "Walker (Ayr. Ledger, 1899, No. 7 ,(Vey, J-^rod. ser., 
No. 28), pp. 7) .—The appe^rence, characteristics, and the suitability of these native 

'^]2tschr.. Physiol. Chem.j'26,'No.'5/p. 487. 
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Indian cattle for dairy ]>urpo8es and as draft animals are discussed as well as their 
feeding, care, breeding, etc. They are said to resemble in appearence the Kerry- 
Dexter cattle of Great Britain and Ireland. 

Measuring cattle, P. Cagny {Frog. Agr. et Fit., 16 {1899)^ No. 86^ pp. 
figs. 9). — A method of measuring the external conformation of cattle. 

Fattening; sheep for freezing (Agr. Gaz. New South Wales, 10 {1899), No. 9, p. 
901). — A note on the successful and profitable fattening of sheep on such crops as 
puiupkins, prairie grass, alfalfa, and ra^ie in New Zealand. The mutton is kept for 
shipment in cold storage. 

Horse feeding (An. Soc. Eureil Argentina, S4 (1899), No. S, pp. 142, 14S). — The sub- 
ject is discussed with reference to local conditions. 

Annual reports of the poultry associations of the Province of Ontario, 1898, 

{ Ontario Dept. Agr., 1899, pp. 6S, fig. 1). — In addition to the usual statistics this bul- 
letin coLitains a number of articles on poultry and poultry raising by ditferent 
contributors. 

Poultry raising from an English standpoint, P. Hood (Fiihling’s Zanclw. Ztg., 48 
(i899), No. 20, pp. 749-753). — A popular article. 

Egg production, L. C. Verry {Jour. BriUsli Dairg Farmers’ Assoc., 14. (1899), pL 1, 
pj). 21-29). — A general discussion with special reference to English conditions. Many 
statistics are guoted. 

Poultry feeding, A. de Yillele (Bev. Agr. limnion, 5 (1899), No. 8, pp. ,353-357). — A 
general article (iiiotiiig recent work and discussing local conditions. 

Foods for poultry (Jour. Juniaica Agr. Soe., 3 (1899), No, 10, pp. 574-577). — Dis- 
cusses the subject with reference to local conditions. 

The influence of freezing on the development of the embryo in hen’s eggs, E. 
Rablaud (Compi. Bend. Acad. Sci. Paris, 128 \1899), No. 19, pp. 1188-1185). — Low 
temperature produced marked changes in the embryo. When the eggs hatched, 
monstrosities were numerous. 
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Experiments to ascertain the effect of different amounts of 
protein upon the cost and quality of milk, J. B. Lindsey et al. 
{Miissaehmetts Ilatali Bta. Rpt. 1898^ pp, 42^ 48), — xA brief preliminary 
report on 2 experiments with 12 cows, made to study the effect of rations 
containing 1.5, 2, and 2.5 lbs. of digestible iirotein. The total amount 
of digestible luitrieiits was the same in each of the 3 rations* ' The first 
experiment lasted 9 weeks and the second 4 weeks. 

*bll)out 5 per cent more milk was produced on 2 lbs. and 10 per cent more on 2.5 
lbs. of protein daily, than when the animals received 1.5 lbs. each. The <iualityof 
the milk was scarcely changed, ... 

“It is believed that a coutiuiious feeding of 2 or 2.5 lbs. of protein daily tends, to 
some extent, to (lev<3lop the milk-producing capacity of the cow. ... 

“Th(3 writer is of the o|)inion that animals weighing from 800 to 1,000 lbs., pro- 
dxudiig from 10 to .15 qts. of milk per day, should receive about 2.5 lbs. of digestible 
protein and 15 to 16 lbs. of total nutrients daily. This is in accordance with WoliFs 
rations. When protein is costly, it might be advisable to reduce the amount to 2 lbs. 
.daily,” 

On tlie composition of the milk yielded morning and evening 
by cows at Glasneven government agricultural institutions, 0* 
A, (FyHtdsh Food Jour,y l {1899}^ ito, ifipp* 168^ ,7,6'.9).— The 

data were secured in coiiiiectioii with an experiment on the economy of 
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flaxseed vs. liBseed cake for milch cows, not yet completed* The yield 
and composition of the milk of each of 8 cows is given for 6 clays during 
April, The mean composition of the milk of the 8 cows for the 6 days 
was as follows: Morning— total solids, 12.1 5 solkls-iiot-fat, 9.2; fat, 2.9 
per cent; evening — total solids, 13.88; solids-iiot-tat, 9; fat, 4,88 jier 
cent. 

th© 48 specimens of morniiij^'s milk tlie nonftitty solids never were so low as 
8.5 per cent, tli© minimalstandard, while in IS of the specimens the fats were below 
the miiiinial standard of 2.75 per cent. 

In the 48 specimens of evening’s milk the solids-not-tat never sank below the 
minimal standai'd, but in 18 instances they were less than 9 per cent. 

will be seen, lihen, so far as these 96 specimens of milk are concerned, the 
standard of 8.5 per cent of nonfatty solids holds good; hot that the standard for tats 
fliils in the case of the morning^s milk. The morning’s milk was rich in nonfatty 
solids and poor in fats, while the evening’s milk was rather poor in nonfatty solids 
and very rich in fats. In some instances the percentage of fat was more than twice 
as large in the evening’s milk as in the morning’s. 

There was only 8 hours’ interval between the tinies of milking; if the interval 
were longer, the difference between the morning’s and evening’s milk might not be 
so great.” 

The animals were fed for 2 weelcs on rations which seem to have 
been insufficient.^’ The cows lost in weiglit, and in some cases tliere 
was a slight shrinkage in yield of milk, but the composition reoiaiiied 
practically imchanged, indicating that it is the flesh of the animals 
that first declines when the aliment is insiifflcient.” 

The acidity of milk, A. L. Tourchot (Abs, in British Food Jour.j 1 
{1899)yNo. 7 ^ 2 h 199 ). — The author advocates the determination of acid- 
ity in addition to the chemical composition. In order to ascertain the 
average acidity of ffiesh milk he examined a large immber of sain|)les of 
known origin. The acidity was found to be fairly constant in milk 
under 12 hours old, from 1.4 to l.Occ.of decinormal soda solution being 
required to neutralize 10 cc. of milk. 

Tlio normiil quantity beiug placed at 0.126 to 0.144 per cent lactic acid, a weaker 
acidity indicates watering, or a milk consisting partly of cream. A grcJitar acidity 
than the foregoing figures may be caused by the milks being too old or nncleji-n, or 
having been derived from freshly- calved eows. With regard to milk from the latter 
source, the obsciwatioiis tend to show that It possesses a higher acidity thaw ordinary 
milk (8(,).metimes reaching 1.8 oc. deci-normal soda,, for 10 cc. milk), aiul.that this 
high acidity contiimes for 2 ■ we(3ks after calving, such milk still retaining its pecnliar 
odor. . . : If its acidity when sold exceeds a certain degree— -say 1.7 cc. dcci-normal 
soda to 10 cc. milk in summer, when the cows are on pasture, and 1.6 when being 
stall-fed— it should bo rejected as unfit for food. . . . If, on tbe other hand, the 
' acidity" falls below'. 1.2Jn winter and 1.4 in summer, 'it is an indication of a foiudulent 
addition of water, or of the presence of an unhealthy cow in the herd, which, of 
course, renders the milk unfit for food. These figures are the mean results of olser- 
vations for Canada.” 

Properties of galactase, a digestive ferment of milk, S. M. Bab- 
cock, H. L. Bxtssell, and A. Yxsrih:s (^Wisoonsm Bta. 

7/'-Sd).— Previous exi^riments (E. S. R., 10, p. TSS) to determine 1 lie 
properties of a digestive ferment in milk, for which the name galactase 
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is proposed, have beeii repeated on a more extended scale, and a pre- 
liminary report of the work, incladlng methods and results, is given. 
Galactase is considered as allied in some respects to trypsin, and pos- 
sesses in conmion with other enzyms the property of attaching itself to 
finely divided particles in suspension. Accordingly it occurs in larger 
proportions in cream and in' separator slime than in milk. Concentrated 
extracts of galactase were i^repared from separator slime. It rapidly 
decomposes hydrogen peroxid. As shown by digestion experiments in 
milk, the proteolytic action was greater at a temperature of 37 to 42^ 0. 
than above or below this range. Heating for 10 minutes at 71^ C. 
reduced its action, and heating for 10 minutes at 76^ 0. destroyed the 
ferment. 

Biizym solutions -iV and normal alkaline, iientral, and normal 
acid were used in digestion experiments in gelatin. The neutral or 
slightly alkaline reaction wms most favorable to liquefaction, the deci- 
normal solutions of acid and alkali retarding it. Tested by Fermfs 
method, none of these solutions alter being heated at 05 to 80^ G. for 
from 10 to 60 minutes showed any liquefying action on gelatin. As 
determined by Storclfis test (E. S. E;, 10, p. 384), hydrogen peroxid was 
decomposed in the neutral and alkaline gelatin when the temperature 
of heating did not exceed 75^ C. for 60 minutes or 80^ C. for 10 minutes. 

Galactase is destroyed by mercuric chlorid, formalin, phenol and its 
derivatives, and carbon bisulphid. Chloroform was found the most 
satisfactory antiseptic in milk which would still permit the action of 
the enzym. Decomposition products formed by galactase are similar to 
those formed in tryptic digestion. 

Distribution of galactase in cow’s milk, S. M. Babcock:, H. L., 
Eussbll, and A. Yivian ( Wisconsin Sta. E;pt 1898^ <57-^2).— The 

quantity of galactase, in the milk of 5 cows as measured by the amount 
of soluble proteids formed was determined at different periods of lac- 
tation. The results are tabulated, and show but ‘Gittle difference (lur- 
ing the advancing x^^^fod of lactation, the milks taken at different 
X}eriods varying in no regular manner.’^ The amount of soluble pro- 
teids, however, wm slightly increased during the beginning of the 
colosti’um period as compared with the normal milk of the same animal 
This difference increased with the age of the sample, indicating a more 
ra|:)id (ligestioii of x>roteids in colostrum milk. Milk from 7 cows at the 
same stage of lactation treated with 5 per cent chloroform and ke|)t at 
an approximately uniform temperature was analyzed at different times 
for 0 months. The results are tabulated and shown in a diagram. In 
the fresh milk the nitrogen in soluble form ranged from 0,04 to 0.05 per 
cent, or 8 to 10 x)er cent of the total nitrogen present. The progressive 
formation of soluble nitrogenous compounds as the milks increase in 
age Is strikingly apparent.” 

' Distribution of galactase in different species of Manimalia, 
S7M« Babcock, H. L. Exjssell, and A. Vivian ( Wisconsin 8ta. Ept. 
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1898^ 93-97 )^ — A jstiidy siiiiilar to tlie above was made with liiiiriaa 
milk and loilk from tlie cow, sheep, goat, sow, mare, burro, and graile 
buffalo. Analyses of tlie milks when fresh and at different intervals 
are tabulated. Diagrams sliow the percentage of soluble iiitrogeiioiis 
products ill the various milks and the percentage of total nitrogen in 
soluble form for 6 inontlis. ‘‘^The results show that tlie presence of a 
proteolytic ferment is not confined to cow’s milk, but is found in the 
milk of all species of animals which we have examined.” ISTo relation 
was discovered as existing between the action of galactase and the 
maternal function. 

The antiseptic value of certain chemicals in milk, S. M* Bab- 
cock, H. L. Eitssele, and A. Vivian ( Wiseonsm Sta, B])t. 1898^ pp. 
98-103).— Ill connection with investigations on the enzyms in milk, a 
study was made of the antise])tic value of a miinber of chemicals wliieh 
have been considered as acting upon organized ferments without mate- 
rially affecting the unorganized ferments or enzyms. The following 
chemicals \vere used in 2 seriewS of exiierimeiits with milk of O.ffS and 
0,11 per cent acidity: Benzol, chloroform, ether, toluol, xylol, aniliii, 
arsenious acid, oil of origaiimn, thymol, sodium fliiorid, phenol, sodium 
chlorid, oil of cloves, oil of cassia, oil of Ceylon cinnamon, turpentine, 
and oil of mustard. The results are tabulated, from which is evi- 
dent that there is a marked discrepancy between the ability of these 
substances to x)revent bacterial changes in milk and their reputed effi- 
ciency as antiseptics.” This is explained on the theory that they form 
insoluble compounds with the butter fat, thus lesseniiig their antiseptic 
properties. .The efficiency of 2 antiseptics was similarly diminished in 
experiments in which olive oil was added to bacterial cultures. 

Of the nnml>erof different chemicals tested, only 4, viz., clilorolbrm, cl her, benzol 
and toluol, are to Ixs recommended in studying these inherent enzyms. 

^^With these 4 antiseptics, distinction should he made between tlve curdling and 
the proteolytic action. Ether retards the curdling 'of milk , while scarcely juiy dif- 
lereiica exists in the time of curdling with the other B Jintiseptics. Tlris elfect alone 
suggested to tns the possibility of a curdling enzym in milk tlmt was differcmt ifom 
the digesting' ferment. 

‘All of theses snbstanees undoubtedly exert some repressing Jictiou on the proteo- 
lytic changes. Small increments in the amount of antiseptics employed, indicates, 
almost. without exception, that a retardation in the rate of digestion .took , 'place. 
This is especially marked in the case of chloroform where a variation from 5 to 12 
per cent diminished the amount of soluble products 17 per cent. Chloroform and 
ether seem to affect tlio digestive changes least of all. Chloroform is undoubtedly 
the heat agent for work .npoii' this enzyrn, as' 2 to 3, per cent keeps milk perfectly, 
Also, on account of its high specific gravity, and its affinity for fat, the cream is 
thereby submerged, thus rendering possible more accurate saimpling/” 

. ■ Effect of varying strengths of rennet extract in curdling.' milk,. 
J. W.'.'DbokE'R (Wisconsin 8ta. Rpt lS9Sy'pp, Sl-34).—Bolutii)m' were 
. made .of 'Hansen’s reiiuet extract by ■diluting fi, 10, 15, 20, and 25 ec. of 
■ the strong commercial extract to- 50 cc. A. rennet test was made with 
each of these solutions in which 5 cc. was used to coagulate 160 cc. of the 
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same milk at 86*^ F. The Monrad rennet test was used. Tlie time 
required for coagulation with the solution of 5 cc. in 50 was 90 seconds. 
Assuiniiig’ the time required for coagulation to vary inversely as the 
strength of the solution, the time required with the other solutions 
should have been 45, 30, 22, and 18 seconds, respectively. The actual 
time required, however, was 51,41,32, and 28 seconds, respectively. 
The power of the rennet extract was, therefore, not proportional to the 
degree of the dilation. Similar results were obtained in 4 series of 
experiments in curdling larger quantities of milk in a cheese vat. 

Viewing the results ohtaiiied practically, we must conclude that the usual 
method of comparing the money values of 2 brands of rennet extract, in which these 
values are considered as proportioned to the times required in an ordinary rennet 
test, is not correct. The relative amounts of the extracts required to coagulate the 
same quantity of the same milk, at 86^ E., should determine their relative money 
values.’^ 

The action of rennet in watered milk, J. W. Decker ( Wisaomin 
Sta, Rpt 1898^ pp. 35, 36 ), — Two experiments are reported. These 
were conducted with the Alonrad rennet test (in which 5 cc. of the 
commercial rennet extrac^t is diluted to 50 cc. and 5 cc. of this dilute 
solution used to coagulate IGO cc. of milk at F.). In the first 
experiment 96 seconds were required to coagulate undiluted milk, and 
345 seconcls to coagulate the same milk diluted one-half with water. In 
the second experiment with milk diluted one-half, one-third, one-fourth, 
and one-fifth, the time required for coagulation was 21 seconds for the 
undiluted milk, and for the diluted 35, 26, 23, and 22 seconds, respec- 
tively. ^^The time of coagulation is shown by these experiments to 
be increased by the addition of water to milk, but the amount of such 
adulteration in a factory would probably not be enough to make a 
noticeable difference.^’ 

Relative absorption of odors in warm and cold milk, H. L. Kus- 
SELL {Wiseonsin Sta. Itpt 1898, pp. 104-109 ), — The following method 
was employed in several series of experiments to determine the relative 
absorption of didereut odors by warm and cold milk. 

^‘ A large box -with a tight-fitting cover was taken and in the bottom of the 
same were placed 2 jars, one tilled with warm water and the other with ice or cold 
water. On the surface of each receptacle wms tlieu placed a basin filled with milk. 
The relatively large body of warm and cold water maintained the respective milk 
samples at temperatures above and below that of the surrounding air. In the bot- 
tom of the box. was then placed samples of various substances that were to he tested 
as to their odor-yielding properties. In passing judgment on the relative absorption 
of odors, the samples of milk that had been exposed were placed in glass bottles and 
then bi’oiight to the same temperature, care being taken to thoroughly mix the sam- 
ples so that no physical difference could be detected that would enable the scorers 
to recognize the respective 8ami)les as they tested them from day to day.” 

Trials were made with corn silage, horse manure, urine of cows, and 
the oils of cinuamon, wintergreen, and peppermint. The results on the 
whole are considered as showing that, contrary to general belief, warm 
milk absorbs odors more rapidly than cold. The relative absorption of 
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the different otioi'S is discussed. Pei>permiMt was absorbed tlie most 
readily. 

■On the use of boric acid and formic aldehyde as milk preserva™ 
tiveSj S. Eideal and A. Cl. R. Fouleeton {Ftihlie Healthy 11 {1899)^ 
Wo. 8ji)2k 554-568 ). — From experiments made by Thomson ami by tlie 
authors the latter fix the minimum quantity of these preservatives sufii- 
cient to preserve milk for 24 hours at not less than 1 part in Si), 000 of 
formaldehyde, and not less than 35 grains per gallon (0.05 per cent) of 
a mixture of boric aeid and borax. They report experiments on the 
effect of boric acid and formaldehyde on , artificial digestion, using 
clifierent amounts of the preservatives, from which they conclude that — 

^^Keitlier boric acid mixture in the proportion of 1 in 2,000, nor forinaldeliyde 1 in 
50,000, has any appreciable effect on the proteolytic action of tlio }>e|)tio and pan- 
creatic enzyms. The amylolytic action of saliva is distinctly retarded by tlie boric 
acid mixture, but to a much less extent by formaldehyde. It must, how<wer, be 
borne in mind that salivary digestion does not exist in infants, and has }>ossibly only 
a minor importance in the metabolic economy of adults. 

^fTaka diastase is interesting as being a mold ferinent, and because of the marked 
Influence which the boric acid mixture has on retarding its amylolysis. 

The preservatives have no marked effect on the digestibility of the food after 
contact Ibr 20 to 24 hours prior to the action of the eiizyni.’’ 

The effect of formalin of different strengths on 3 kittens, a rabbit, and 
2 guinea pigs was studied for periods covering nearly a montlRaod a 
half. The authors conclude from these experiments that “^formalde- 
hyde in quantities necessary for the preservation of milk has no marked 
effect upon proteid metabolism, as evidenced by the variation in weight 
of the animals experimented on, or by waste of ingested nitrogen.” 

The authors mention that fish were not noticeably affected by being 
kept in water containing 1 part of formaldehyde in 50,000 for 0 days, 
changing the water daily, and that frogs suifered no apparent incon- 
venience from being kept for 2 hours in a solution of 1 part in 20,000. 

<< W© therefor© are of the ophiiou that, so far as our preseut knowledge is coii- 
'cerned — ' 

(1) Boric acid in the x^roporfciotiof 1 in 2,000 and formaldehyde in the proportion 
of 1 in 50,000 are effective preservatives for milk for a period of 24 hours; 

(2) That these quantities have no api)reciable effect upon digestion ; 

^*(3) That these quantities have no appreciable effect upon the digestibility of 
foods, preserved by them ; and 

(4) That formaldehyde in the above proportion, so fi^r as our investigations ha ve 
extended, does not appear to have any in jurious action upon animal tissues or on 
nutrition. 

The use of boric acid and formaldehyde as food preservatives, 
O. Hishnbr (British Food Joiir.j 1 (1899), Wo. 132). — Thisis acriticisin 
of conclusions 2, 3, and 4 in the above article. It is claimed that the 
authoFs own figures show, in nearly every case, an inhibiting iiifliienoe. 
on digestion of both the boric acid, and the formaldehyde in the proper- 
' tions, recommended, although usually ■small. ' The experiments with 
animals are criticked on the ground that there were no control animals 
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witli wliicli tlie gaius of the subjects could be compared, and from the 
results as stated the critic is inclined to infer that the preservatives 
added to the diet had a depressing and injurious infliieuee upon assinii- 
latioiL ■ 

Tlie effect of pressure in the preservation of milk, B. H. Hite 
(TFa'^ Yirginia Sta, BuL 58, pp. 15-35, jigs. 6 ). — This is a preliminary 
report on investigations to determine the effect of pressure in the pres- 
ervation of milk, and contains the details and results of a large number 
of experiments. 

The general method employed was as follows : A sample of milk was 
inclosed in a collapsible tin tube, placed in a hollow steel cylinder, the 
remaining space in the cylinder being filled with water, and subjected 
to hydraulic pressure applied to a piston fitted to the cylinder. The 
different pieces of apparatus employed in the progress of the work are 
described and in some cases figured. A 100-ton hydraulic press ivas 
used. Considerable difficulty was experienced in obtaining cylinders 
that would withstand the higher pressures. 

Several hundred samples of milk in all were subjected for various 
length of time to pressures ranging from a few liuudred pounds to 100 
tons. In every experiment a duplicate sample received the same treat- 
ment, except pressure, and the results in the 2 cases are compared. 

Ill the experiments carried on at room temperature, pressures lower 
than 10 tons to the square inch did not materially delay the souring 
of milk as compared with check samples. Milk subjected to pressures 
of 10 to 15 tons for 2 weeks was sweet at the end of the test. Pressures 
of 30 tons for 1 hour delayed the souring of milk 24 hours, and pres- 
‘Sures of 70 to 95 tons for from 5 minutes to 1 hour delayed souring 2 to 
7 days. ‘^The best results from a practical standpoint were doubtless 
those obtained with pressures of 10 to 15 tons for as many days.^’ 

In a number of exiierimeuts the samples of milk enclosed in the 
cylinders were kept at temperatures of 140 to 170° F. for 5 minutes to 
4 hours by means of a -water bath. Pressures of 5 to 20 tons in these 
tests gave much' better results tbau corresponding pressures at lower 
temperatures. In one test several tubes were filled with milk that had 
been allowed to remain in a loosely covered can all day. These samples 
were subjected to pressures of 7 to 12 tons at temperatures of 152 to 
100° F, for 1 to 3 hours. After being kept at the room temperature for 
10 days a number of the samples were opened and found to be sweet. 
Six of the remaining samples were shipped to Hew York City and back, 
after w^hich 2 were opened, and these and the other samples opened 
later were sweet. 

^^Tlie results obtained by the use of pressure alone would seem to indicate that in 
the usual method of heating milk to temperatures above the boiling point of water 
the slight pressure developed at these temperatures would of itself iall far short of 
sterilizing the milk. It would also appear that by using much higher imessiires 
(10 tons) sterilization may be effected at much lower temperatures.-^^ 
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In none of the experiments were the bacteria in the iriilk found to be 
completely destroyed by pressure. While the souring of the milk was 
prevented in many cases, other changes were sometimes indicated by a 
^^miisty” odor or a change in color. Germs of anthrax, typlioid fever, 
tuberculosis, and bubonic ijiagiie and Froteus tmlgaruj wliich ln:id been 
added to the inilk, were not killed by pressures of 10 to 15 tons for 8 
days. The pathogenic germs were found more resistant to pressure 
than those concerned in the souring of milk. 

Provision is being made at the station for continuing the experiments 
with larger quantities of milk. 

On butter and some changes in the same, J. Hanit^ (List}/ Gliem- 
icMj 23 (1899)^ pp, 27, 07; abs. in Gliem, Ztg,, 63 {1899), No. 68, Eepert, 
p. 257). — The author examined 25 samides of butter sold in Prague and 
made in the mountains, Hohenelbe, etc. The following range was 
observed: Acid number — iinmelted butter 2.50 to 20.82, incited butter 
2.57 to 20.185 .Reichert- Meissl number, 24.03 to 31.57 (average, 26.09); 
saponification number, 223 to 235.3 (average, 227.4); Heliner niiniber, 
85,26 to 92,34 (average 87,9); iodin number, 29.6 to 43.36 (aveiuge 36.05); 
water, 11.02 to 29.71 per cent; ash, 0.09 to 0.18 (including salt 1.82) per 
cent; fat, 64.66 to 85.34 percent; milk sugar and casein, 1.94 to 6.39 per 
cent; specific gravity at lOO^ 0., 0.807 to 0.808. The ash content is 
regarded as very low. 

The author studied the possibility of estimating the rancidity from 
the amount of free volatile acids, but with negative results. In the 
process of becoming rancid the glycerids of the higher insoluble ihtty 
acids seemed to be decomposed much more rax)idly than the glycerids 
of the acids of lower molecular weight. 

Under the influence of air and light the saponifu*atioii equivalent 
and the acid number of butter fat increased, ‘the iodin number decreased, 
and the Eeichert-Meissl niunber was not materially clianged. From 
the data obtained the author concludes that lactone is formed from 
the uiisaturated fatty acids by the action of air. Butter Ksubjected to 
the action of light and air gradually lost its yellowish color, becoraiiig 
lardy in appearance, smelled very rancid, and had a sliaiq), tallowy 
■■ taste. ; ■■ 

The properties of some butter kept in a moist room for 4 months, 
until it became covered with mildew, are described. , The action of the 
mildeAV caused a different change from that of light and air. In this 
.case only the glycerids of the saturated acids were decomposed, those 
especially of lower molecular weight being ai>parently fully oxidis^ed, 
while the iinsaturated acids were practically uncluinged. A small 
amount of aldehyde was formed, probably through oxidation of oleic 
acid. 

effect of salt (NaCl) on renaet actioa, 

W., Decker {WisGonsm Eta. Ept. 1698, pp. 37-41). — Several investi-', 
gations were carried on during the year to determine the influence of 
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common Siilfc on rennet ac-tiou. Milk was diluted with different pro- 
portions of brine containing 15 per cent Of salt. The rennet test of the 
undiluted milk was 30 seconds and of the same milk diluted with 
9, 10, 11, 12.5, 14, and 16.7 per cent of brine was 135, 155, 200, 210, 230, 
aTid 310 seconds, respectively. The rennet test of milk diluted with 25 
per cent of water was 21 seconds, and of milk diluted with 25 per 
cent of brine containing 1 ijer cent of salt was 34 seconds. This retard- 
ing effect of salt upon the action of rennet was also shown by adding 
salt directly to the milk. The addition of 5 per cent of salt to the milk 
stopped coagulation entirely and smaller quantities hindered it greatly. 

‘‘If only tlie usual amount of rennet is used and salt is added to the milk, we will 
get the effect of adding too little rennet, namely, a slow-curing and very likely a 
corlvy checvse. It is therefore ouro 2 )iiiiou that salt should not be added to milk that, 
is to be made into Cheddar cheese, and for hriek cheese it- will be jireferabie to add 
the salt to the curd and not to the milk.^^ 

Eeniiet test solutions made up witli water and with 5 per cent of 
brine required iu one trial 20 and 31 seconds, respectively, to coagulate 
100 cc. of milk, and in another trial 22 and 28 seconds. Chemical 
analyses of 4 commercial rennet extracts showed a salt content rang- 
ing from 1().()4 to 17.21 per cent. In studying the eft'ect of salt used in 
extracts as a preservative, an extract was prepared free from ^salt, 
which gave a rennet test of 35 seconds. The addition of salt to this 
extract reduced its coagiilable power, 40 seconds being required when 
5 per cent of salt was added, and 52 seconds when 20 per cent was 
added. Boric acid and ibrrnaliu in the milk also retarded the action of 
the rennet. Eeunet tests were made using a salt-free extract and milk 
diluted one-third, one-half, and three-fourths with water. As with 
commercial extracts the power of the rennet was increased with the 
dilution, and it is therefore concluded that the plienoraenon of an 
increased proportional curdling power of dilute rennet extracts is inde- 
pendent of the salt that may be in the extracts.^^ 

Method of handling sonr milk in making cheese, J. W. Decker 
( Wisconsin St(h Ept. 1898, pp. Milk containing 0.25 to 0.32 per 

cent of lactic acid was used in 4 comparisons of firming curds in water 
and by stirring on racks. The data are tabulated and show that 2 per 
cent of fat and from 0.108 to 0.144- jjer cent of lactic acid were washed 
out iu the water used in firming. 

Several baitclies of cbeese made on the same days by the 2 methods of handling, 
were kept together for 2 months in the curing room. The cheese in which the acid 
was washed out hy water developed ragged gas holes, and a flavor similar to cheese 
which is made up in summer without developing acid before pressing, and after- 
wards kept in a warm curing room. The cheese in which the whey was OKpeiled by 
stirring was dose in texture and of a very good flavor.’^ 

A study of dairy salt, F. W. Woll { Wiseonsm Sta, . Bui, 74, pp»45, 
pls7\5,^JiiP 1)»—The author' presents 'in tabular' form chemical and 
■mechanical analyses of 81 samples of dairy salt, with a discussion of 
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the data; gives ttie results of a Bumber of experiisseiits in salting but- 
ter; outlines tlie methods of manufacture, and discusses tlic comiiara- 
tivevalueof tlieAslitoii, Diainoiid Crystal, Genesee, yaciiiim Pan, and 
Worcester brands of dairy salt; and discusses, among other topics, the 
production of dairy salt, ideal butter salt, the use of salt in butter 
iiiaking, composition of salted and unsalted butter, salt UiS a butter pre- 
servative and as a flavor producer, and the use of salt in cheese making* 

The samples analyzed included 55 domestic and 25 foreign dairy salts, 
representing in all 37 brands. In the author^s discussion of results, it 
is stated that — 

‘'^The leading brands of [American] dairy salt in general contain 98 to over 99 per 
cent of pur© sodium elilorid^ 0.5 to 1.5 per cent calcinin sulphate, 0.1 to 0.5 per cent 
calcium clilorid, a trace of 0.2 x)er cent magnesium chlorid, none to 0.3 per cent moist- 
ure, and none to below O.l’ per cent of insoluble lm|)urities. . . , If wo compare 
the analyses of domestic and foreign dairy salts, we are at once struck by the great 
variations in the composition of the latter salts, and also by the fact that the leading 
brands of our American dairy salts are equally j)ure, and in some cases purer than 
any brands which rank highest in foreign dairy countries.^^ 

Of the American salts, 41 showed a content of pure sodium chlorid 
above 98 per cent, while of the foreign salts only 13 came above that 
limit. 

The*mechaiiical examination consisted of determinations of the size 
of grain, apparent speciiic gravity, and relative rate of solubility of 
the different samples. The water absorbing power of salt was slmwii 
by experiment to increase with the content of calcium and inagnesiiim 
chiorids. Photo-micrographs of salt crystals of 24 leadiiig brands are 
shown in idates. 

In diseussiiig the effect of the various brands of salt on butter, opin- 
ions from 13 butter judges, commission men, and iTeamcry and cheese- 
factory companies, are quoted, from which it would api>ear that no 
special brand stands first in all respects, but tluit there is In general a 
fair choice between several of otir leading dairy salts.” 

A summary of a large number of analyses of salted and unsalted but- 
ter is given to show that the addition of salt lessens the water content 
of butter. In this connection analyses made by the author of 28 
samples of foreign and 7 of American 'butter exhibited at tl),e 'National 
"Eiittermakers^, Convention, held in Sioux Palls, S. Dak., January, 1899, 
are given. The foreign butters were from 12 countries and showed 
a salt content ranging from 0,79 per cent (the average of 2 samples 
from Prance) to 2,86 per cent (the average of 7 samples from Ireland), 

■ A summary of 12 comparisons of' fine-grained and coarse-grained salt 
in butter making showed 1.8 per cent greater loss in weight of , butter 
during working when, fine-grained salt waS' used, xvith no marked, differ- 
ence- in flavor of butter. The average composition of the 12 'samples 
.of butter in, each, series is given, and also of ' 8 samples' worked O'li ' a ' 
Mason table worker and 12 worked in a Victor combined churn, and' 
worker. 
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How can New England compete with the West in dairying? J.L. Hills 
(MmsachnsetU State Bel, Ag 7 \ Ept. 1898ypp. 1S6-18I), — In an address before a public 
meeting of the Masaacliuselts State board of agriculture the author pointed out the 
adyantages possessed by eastern and western dairymen and oftered siiggestions for 
the meeting of western competition. 

Forage and soil crops for dairy cows, T. Shaw (Cremnery {1899)^1^0. 11^ 

p. 6). — A discussion of rye, mixed grains, and cowpeas for pasture, and oats and i)ea8, 
alfalfa, soy bean, sorghum, and corn as soiling crops for dairy cows. It is believed 
that sugar-beet pulp can be fed more advantageously to cattle and sheep that are 
being fattened than to dairy cows. 

Tests of dairy cows, J. W. Decker {Wisoonsm Sta.Rpt. l89S,p.S0), — The results 
of official tests of 10 cows made by the station for the Holsteiii-Fresiaii Association 
are tabulated. 

Milk secretion of cows under the influence of rations rich in fat, P. Falke 
(Halle, 1898; al)s. in Ztselir. Uniersiieh, Nahr,u. Gemissmtl.,2 (1899) No.2, p. ^$d ), — The 
author fed 2 cows with a mixture of meadow hay and fat- free rape cake, and in 
different periods added emulsions of sesame, cocoanut and almond oils in the form 
of drink. The fat contents of the milk increased in every case when the emulsified 
oils were given, hut the yield of milk decreased. 

(For effect of this feeding on the butter see E. S. E., 10, p. 685.) 

Does a transmission of copper from food to milk take place? F. Wirthle 
(Chenu Ztg,, S3 (1899), Ho. 77, p. SOS). — Several samples of milk were examined which 
were of quite blue color and were believed by the senders to he colored by co|>per 
sulphate, as the cows producing them had been partially fed on clover which had 
been sprayed with that material. A slight trace of copper was found in one case and 
none whatever in the others. The food is not believed to have had any influence on 
the milk. 

Influence of pasture laud on the quantity and quality of milk, C. B. Davies 
(Jour. British Dairy Farmers^ Assoc., 14 (1899), pt. S,pp. S17-BS3). — A summary of 
answers received from dairymen to a list of questions bearing on this subject. 

Analyses of milk in Holland, A. Lam (British Food Jour., 1 (1899), Ho. 10, pp. 299- 
300), — This is the report for 1898 of the official analyst at Rotterdam, giving the 
results of about 150 analyses arranged by months. For the year the total solids 
ranged ftom 11.20 to 13.64 and averaged 12.25 per cent; the fat ranged from 2.94 to 
4.53 and averaged 3.62 per cent; and the milk sugar from 8 to 9.38, and averaged 8.63 
per cent. The acidity (Soxhlet-Henkel) 20 hours after milking ranged from 3.2 to 
4, averaging 3.65. The results are compared with the averages for 4 years past. 

Milk and cream, J. B. Lindsey {Massaclnmtis State Bd. Agr. Bpt, 1898, 2 }p, 346- 
368). — A popuhir discussion of the forination and composition of milk, changes in 
milk duo to bacteria, pasteurization, 8(3paratiou of cream, and methods of handling 
and marketing milk and cream. 

Milk and milk preparations, A. Heubner (Ztschr, DiMet. u. Phys, Ther., 3 (1899), 
No.l,pp.3-17). ' > 

Goats for the supply of milk to cottagers, H. S. Holmes-Pegler (Jour. British 
Dairy Farmers' Assoc,, 14 (1899), No, l,pp, 16-30) Gives the yields of milk by a num- 
ber of goats, and remarks on composition and breeds. 

Anew process for the improvement of inferior butter (AVI Food Jour., 1 
(1899), Ho. 3 , pp. 31,33). — A description of the Haines x^rocess, as employed by the 
Irish Aerated Buttcu’ Company. 

Blitter salt, Tiemann (Chem. Ztg.,33 (1899), Ho. 87, p. 943).— In connection with 
a butter exhibition in Dresden, it was found that butter from Posen Irequently had 
a bitter taste, which investigation showed to he due to an excessive amount of mag- 
nesia in The salt used., A subsequent ■examination of the dairy salt, on the market, 
showed that, it was quite possible to procure .salt suitable, for use. in butter .making. 

Formaldehyde as a milk preservative, A. O. Yovi^G'. (SamUrian, 4$ (1899), Dec., 
p, 334),— In a paper read before the recent meeting.'of the American .Public Health 
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Association the author concluded, as the result' of an examination of all available 
literature on the subject, that formaldehyde used as a preservativci tended ali least 
to impair the nutritive value of milk; that the tendency was also to iiiterferij with 
the digestive processes; and that it would be unwise and unsafe to encourage or to 
suffer tlie use of formaldehyde in the public milk supply even, under any possible 
restrictive regulations. 

Tlie cause and prevention of infant mortality, E. Wiande {Sanitarkm^ do {1899)^ 
Dee,, PI), 522-~59D ). — In ii paper read before the recent meeting of the iV,meriCan Pub* 
lie Health .Association the author paid particular attention to the subject of milk 
supply. He believed that the w’hol© system of milk supply from the dairy to the 
consumer should be under both State and municipal control. He advocated a rigid 
inspection of herds, sanitary conditions, food, etc., and other regulations which 
would insure proper and cleanly handling of milk. 

Tuberculosis and the milk supply, G, M. Whitakek {Massaehn setts State Bd, 
Agr, Bpt. 1S9S, pp. 8B9~S45 ). — A popular discussion. 

Camembert cheese. G. E. Lloyd-Bakek {Jour, British Dairg Fariucrs' Assoc., 14. 
{1899), ISO. S,. pp. 2M-J27 ). — An account of visits to several firriBs in Normandy 'where 
this cheese is made. 


YETEEIMAEY SOIEMGE AIB PEACTIGE. 

Ticks and Texas fever, H. A. Morgan {Louisiana Stas. Bnto 56,^ 
^, 'ser,j 127-141j pis. 9). — This bulletin discusses froiii an auatovnical 
and biological staiidpoiiit the cattle tick {BoovMlus hovis)^ the lone star 
tick {Amblj/omnia tmipimetata),, the wood tick {Dermacentor ameriaaniHs)^ 
and aiiotlier species known as Ixodes rieinus. 

The female of the lone star tick was observed to deposit from 3^230 
to 6,019 eg’gs. Eggs were deposited during a |,>eriod of x,)eai‘Iy 2 months. 
A fully engorged female captured June 1 began laying eggs June 5. 
The eggs began hatching July 4 and the seed ticks were placed upon 
the aniioal July 16. . On July 20 the ticks ^vere much distended but 
began to disappear, just previous to the second molt. The autlior 
believes that the lone star ticks do not molt tlie second tin'ie upo,ii 
cattle., 

- The. wood tick was observed to deposit as many as 7,378 eggs. ' The 
author, believes that this species is ]iarasitic 'upoii other aiumaks <lnriiig 
its first and second stages and is parasitic niioii cattle only d;rrring .its 
third, stage. .A number of experiments with tfhe.lone star tick and 
wood tick, in which they were placed n|..) 0 ii susceptitde (jattle, deit'iom 
■'s.trated'that tiiey do not transmit the germs of Texas fever. So fiir a-s 
■ can' be judged' from actual experiments the cattle ti ck is the only species 
responsible for the transmission of the disease, " The author recjom ni(:mds 
not only th,e "usual cattle dips for the destrnetion of ticks upon cattle, 
but a rotation of crops and pasture lands in, such a manner as to sta'rve 
theticks. 

The, Borna horse .disease, F. 'A. Zunn (FilMmg^s La%du\ Zig.^ 48. 
{1899)^ No. 11 j pp. 417-421).— This ,diseas'e , receives itS; name from,' 'the 
name of the town In which a large number of' .cases occ'urred. " It has 
been shown to 'be ■ 'Caused' by a' coccus germ. ; The 'symptoms,' 
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disease are yawiiiiig,, sleepiriess,' Ranging of the head, and a lack of 
appetite. At tirst there is no fever. The skin is sensitive, but the 
general coEseionsiiess is dull, and there is manifested an unnatural 
lax carriage of the body. 

'The cliseawse is compared with cerebro-si)inal meningitis. It differs, 
however, from this latter disease in that the membranes siiiTOiiiiding 
the brain and spinal cord are not strictly inflamed as in meningitis. In 
the Borna horse disease the veins of the membranes sarronnding the 
central nerve system are congested. During the latter ^stages of the 
disease there is an elevation in temperature, a more frequent pulse, 
and an acceleration of the rate of breathing. There are also mani- 
fested various nervous irregularities, chills, involuntary twitching of 
various muscles about the head and other parts of the body. The 
iiuiscles of the larynx are frequently paralyzed so that swallowing is 
impossible. The disease lasts from 10 to 18 days. The paralysis 
gradually extends over the whole body and death results. A recovery 
seldom occurs. From 70 to 80 per cent of the horses attacked with 
this disease in Borna died. 

As preventive measures, the author recommends the immediate 
isolation of horses which begin to manifest the symptoms of the disease, 
and a thorough disinfection of the stalls. 

Materials for the study of hemoniiagic septicaemia (swine 
plague), K. Z. Kleptsov ( Uchen. ZapisM Kazan Yet, 16 (1899)^ 

AT). 4, pp. diiferent parts of Russia there are yearly out- 

breaks of infectious swine diseases in the form of an enzooty or an 
epizooty. In 180G the ravages from these diseases were especially 
large. The greater part of the author’s observations were made in the 
Moscow stock yards and slaughterhouses. The author devotes 25 
pages of. the paper to a discussion of the literature of the subject, and 
a bibliography is given in this connection. His elperimental investi- 
gations are reported under the following headings: (1) Pneumonic 
forms, iiiclttdiiig catarrhal or broncho-puenmonia, croupous pneumonia, 
and caseous pneumonia; (2) pleuritis; (3) caseous replacement pro- 
cesses in the lymphatic glands; (4) pseudotuberciilous forms; and (5) 
intestinal forms. In acute cases tlie temperature varied from 40.8 to 
41.2'^, pulse from 110 to 150, respiration from (>0 to 90. Numerous cul- 
tures of the pathogenic organism were made and control experiments 
were carried out by inoculation of rabbits and guinea pigs. In a con- 
cluding section of the article the author gives a detailed account of his 
studies on the morpliology and biology of the Schiitz-Loffler bacillus. 

Researches on spirillum, disease of geese, J. OantaguzIdne {Ann, 
Inst Pastetir^ IS {1899), Wo, 7,pp, 529-B57j pis, 2):— The. two diseases 
which are known to be caused by the. rapid multiplication in the blood 
of micro-organisms belonging to the genus spirillum are intermittent 
fever of maii^and a. form of septicmmili of geese. Tlie present paper 
.is an account of experiments undertaken to' determine tlie question of 
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the manner and means of disappearance of the spirilliini at the crisis 
of the disease. The two views which are commonly held coiiceriiing 
the disappearance are that the spirillriin is destroyed by a bacteriacide 
substance in the blood and that the spiriiinm. is siirroiindc^d by the 
phagocyte cells. The technical methods which the aiitlior adopted 
may he stated as follows : Small bits of the organs to be studied were 
fixed ill dilute Tleniming’s tluid^ the tissue is left 24 hours in tlitj iixing 
reagent. It is then washed in water lor 24 hours; embedded in par- 
affin; sectioned, and colored on the slide in a stain made as follows: 
“Fiichsiii solution of Zielil,, 2 parts; neutral glycerin, 1 part. The 
fiichsin solution of Ziehl may be replaced by Magenta. The sections 
areinoiiuted in Canada balsam. The author maintains that imperfec- 
tion of method has led to results which indicated the destruction of 
the spirillutti in the blood by means of an antitoxic serum. The 
author also obtained similar appearances by overheating the tissue, but 
believes that the granulations to be seen under such circumstances and 
which are supposed to be disintegrated remains of spirillum are really 
artificial products. 

The author experimented upon geese and young chickens. Adult 
gallinaceous fowl are not susceptible to the disease, but young chickens 
are seldom able to withstand tlie disease when produced by inocula- 
tion. Tlie author concludes that the.conditioiis of the medium in wliich 
the spirilliini lives, when observed in glass vessels, are so different from 
those under wMcli the spirillum is found in living animals that no coo- 
clusioiis can he drawn from observations made under the forni(3r con- 
ditions and be applied to the action of spirillum upon living organisms. 
The author further maintains that the sudden disappearance of the 
spirillum in the drawn blood of diseased geese is due to products which 
arise in the blood after being drawn from the body and tlnit this 
phenomenon is u^ver witnessed in the living organism. Tlie author 
was able to observe the immobilization, agglomeration, and ilisint(3gi‘a- 
tion of spirillum in drawn blood when under observation in glass ves- 
sels, butunaiiifcains that these processes are very S(3ldom seen in living 
organisms. 

The author’s conclusions as to tlie agent which, is most ac*;tiv6 in 
destroying the spirillum may be stated as follows: Spirillum is not 
destroyed in the blood. It is found immediately a,rter tlie crisis of the 
disease almost exclusively in the spleen and red marrow of bone. The 
glaudular cells of the spleen are very active in destroying the spirillum 
from the beginning of the disease. The activity of these cells increases 
ra|)idly until tlie crisis in temperature, whicli frequently occurs 5 ifte.r 
the actual destruction of the spirillum. 

Report of the board of cattle commissioners (MaMueJmMtU BtuM 
Bet Agr. Ftpt 1898, pp, 48rj--550 ). — This report contains an account of 
,the generaToperations 'of the 'board for the year, including statistical, 
tables of tbeindamiiities for animals killed for tuberculosis, the expenses 
of inspectors in various parts of the State, an account of the lu^rcentr 
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ages of tuberculous aiiimals in Massachusetts, and a discussion of the 
advisability of keeping up quarantine on the cattle from outside of the 
State. 

During the 3^ear 385 horses have been killed as being glanderous. 
The tests used were the mallein anxl guinea pig tests, the latter being 
preferred. 

Ill regard to rabies the board recommends more drastic measures, 
such as destroying all suspected dogs, and a more careful enforcement 
of the license law for dogs, which will have a tendency to reduce the 
great number of stray dogs. The board recommends the establishment 
of a Pasteur Institute in Boston, 

An appendix to the report gives outlines of the inspection laws for 
cattle ill various foreign countries and the States of this country. 

Stable disinfection, J. B. Paige {Massachusetts State Bd. Agr. Bpt, 
1898 , pp, 369 - 377 ), — Proper stable disinfection is necessary in order to 
prevent the spreading of infectious diseases. The author calls atten- 
tion to the value, as a germicide, of direct sunlight. For disinfecting 
instruments about the stable, dry heat may be applied. Twenty iniii- 
utes’ exposure at a temperature of 300*^ F. will destroy any pathogenic 
organism. For materials that can not be exposed to dry heat, moist 
heat may be applied in the form of boiling water or steam. As a disin- 
fectant upon woodwork and other materials about the stable, the author 
recommends carbolic acid in a 5 per cent aqueous solution. This may 
be used for the disinfection of walls, doors, mangers, and harness. 

Among other disinfectants are mentioned creolin, lysol, disiiifektol, 
corrosive sublimate, sulphur dioxid, and chlorin. Both sulphur dioxid 
and chlorin are more effective in moist than dry atmosphere. 

A sxxmznary of tiie most important Italian works in the field of general pa- 
thology and pathological anatomy during the year 1898, O, BARBAaci (Cenfbl 
Alhj, rath. u. Path. Anai,, 10 {1S09), No. 13-14^ irp. 504--ooS). 

Outlines of animal diseases and parasitic infections for farmers and students, 
IL K;es'rENBAiJ,:M (Grmulrm dcr Thiersenehen mid der FaTasUeidcranlAieU fiir Land- 
n^lrtv und Slndlerende. Fienna and leipHie: IF. Braumuller. IS 99 ^ pp. 331, ftps. fFL).-— This 
work coistaiuB a general acconnt of the conditions of l\ealtli,inllanimation, fever, tlie 
general purposes of thtn'apentics, and vaecina.tion. The. greater part of thel>ook is 
oeeupied with jx discussion of special diseases. The more important infectious 
disoases of doincstioated animals are treated with rofore^u^e to their etiology, Hynip- 
toum, patiiology, prognosis, therapeutics, prophylaxis, and serinn inoculations. The 
author also discusses the more important diseases of domestic animals which are 
caused by parasitic round and tlat worms, and various Bx>ecies of mites. 

TO' what ea:teiit ought expenses and lo.s.ses caxxsed by contagious diseases of 
farm animals be compensated by the State, J. Lundguen (if. Landt. Akad. ffandl., 
93 (lS99),No.3,pp,107-m). 

The regulation of compulsory quarantine for animals imported from foreign 
countries, A.' Vrijbuug ( Feearfsenijk. Hladen v. Nedeid.-IndiF 13 (/IS99), No. 1, pj). 
3N3d). — A. statement aud justificatiori of the law. 

An arrangement for municipal ownership of slaxighteiiioxises, L. Pkakson 
{Jour. Comp. Med. and FeL Areh.y df^ilSDO), No. 4. pp. A plan is suggested for 

city ownership of slaughtcrhoiis<\s with oflicial inspection of animals aiid meat. It 
13050— No. O" 7 
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is Ijeiieved that the price of meat will not he increased and that the quality will be 
better. 

Sanitary regulations for animals, E. Perroncito {G-ioni. B. Aecad. Xac. Vet:, 48 
(1899), Xo. 16, pji. 361-S65). —AdYisea the use of all iininuRizing sera and toxin tests 
for deteiiniiiiag the presence of infectious diseases with a view to their final extermi- 
nation. 

Some remarks on tlie hygiene of cattle, C. Yax Damme {Bev. Gen. Agrun. 
[iowraiw], S {IS99'}, Xo. S-9jpp.S77-3S6), — A general discussion of the coiistriiction 
of stables ; the airing, lighting, and heating of the same ; and the feeding, pastur- 
ing, and reproduet ion of cattle. 

Tlie science of feeding green fodder, A. Seul ( Aled. Vet., 48 {1899), X'e. 6, p}). 
304-318). — Contains a series of recommendations with regard to the time of turning 
animals upon green |>asture and with regard to the hygienic value and action of 
green grass. 

The application of Roentgen rays in veterinary practice, X. A. Maltzev {Arch. 
Vet. A’mik, St. Petersburg, 39 (1899), Xo. 6, j)}}. 391-398). — This paper contains a 
description of the apparatus necessary for the ap|)lication of X-rays to the study of 
veterinary science, with a suggestion of case.s in which it would he of service. 

Urinary calctili of domesticated animals, M. (Arch, ffiss. u. PraJct. 

Thierh.y 35 (IS99), X'o. 5, pp. 336-366). — A general discussion of the chemical coustitii- 
tioii of calciili^, of theories concerning the method of their formation, and of the 
etiology, with a hibliography of 126 titles. 

A preliminary note on the morphology and distribution of the organism 
found in the Tsetse fly disease, H. G. Plimmer and J. R. Bradford (Proc, Bog, 
JSoG. ILondon'], 65 (1899), Xo. 41S, pp. 374-3S1). — This paper contains a description of 
the adult form of Trypanosoma, its distribution iu the body of normal animals, in 
the blood, lymphatic glands, spleen, and bone marrow. A brief discussion is given 
of the methods of reproduction and the various forms under which the organism 
appears during its life history, including amoeboid, plasmodial, and flagellate forms. 

Cotton-seed disease, F. C. McCurdy {Jour. Comp. Med. and Vet. .A'rck., 30 (1899), 
Xq. 9, pp. 560-567). — Describes the general symptoms of poisoning by overfeeding 
with this substance, and the lesions in the eyes of animals so poisoned. 

Cornstalk diseases, A. Bo.^trom {Jour. Comp. Med. and Vet. Arch., 30 (1899), Xo. 
6 f pp. 336-339). — Cornstalks when infested with fungi may cause acute tympanitis, 
indigestion, gastritis, and fungus poisoning. 

Tympanitis in cattle, S. Bieler (Chron. Agr. Canton Vmid, 13 (1899), Xo. 17, 
pp. 379-383). — Wild mustard when eaten by cattle is said to check the action of the 
stomach and thus flivor fermentation. Yolatile alkalies are recommended for mild 
tympanitis and ruminotomy for advanced cases. 

The possibility of tuberculous infection of the lymph system through milk 
and milk products, H. Jaeger {Mgg. liundschaii, 9 {IS99), X'o. Id.pp. — The 

author believes on the Inisis of a large number of observations that the great major- 
ity of the cases of tuberculosis come about from infection through the alimentary 
tract. Experiments showed that many young animals in, which no physical signs 
of tuberculosis could be recognized resiionded to tuberculin, and a post-mortem 
examination always revealed the presence of tubercle bacilli in glands of the lymph 
system. The. author considers it an important matter to prevent the use of tuber- 
culous milk either by human beings or as food for domesticated animals. 

Stamping out tuberculosis {Breeders' (Jaz., 35 (1899), Xo. 34, pk7I3 ). — Contains 
Xocard's regulations for exterminating tuberculosis from an infected herd. 

Tuberculosis in cattle, B, McEachran (Agr. Gaz. ITasmania)}, 6 (1899), An. 11, pp. 
.317-319).— Biscussm the nature of the disease, indemnity, danger from milk infection, 
symptoms and diagnosis of tuberculosis, and tuberculin tests. 

Further esrperiniental investigations on the serotherapy of tuberculosis, 
Maffijcci and di Yestpdv (CeJithl. Bakt. n. Par,, t. Aht, 35 (1899), Xo. 33, pp. 809- 
S15). — The authors experimented upon calves and dogs with the purpose of prodiie- 
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iiigj if possible, aatitoxic effects ux)on tlie tubercle bacillus, as lias been clone witli 
some otlior diseases. The results were encouraging. 

The real value of the tuberculin test, M. Kui-inan (Berlin. Tlerarzll. Wclinsehr.^ 
(1S99), No. 23, pp. ^275-^78).— This article gives a record of a large number of cases 
wluire the tuberculin test was used, with a discussion of the results. 

The differences between the bacillus of chicken tuberculosis and that of 
man wliioh are shown in growth upon vegetable, gelatin, and agar-agar culture 
media, T. Matzusghita (Centhl. Balct. n. Par., 1. AM., 26 (1899), No. pp. 125-- 
135). — This article contains a technical description of the different appearances of 
these bacilli upon various culture media. 

Cattle plague in Turkey, Eefik-Bey (Ann. Inst. Pasteur, 13 (1899), No. 7, pp, 
596-608). — This article contains a discussion of the more important epidemics of the 
cattle plague in Turkey ; of the clinical forms which the disease assumes and the 
rate of mortality. Aphthous fever and bovine malaria are discussed as being fre- 
quently associated with cattle plague. The author gives an account of the govern- 
ment regulations for the use of serum treatment and the success attending its 
treatment. 

Oil immunization against cattle plague (Selsh. Khoz. i Lyesov., 192 (1899), Fed., 
pp. 421-422 ). — A brief description of the method of producing a mild form of the 
disease with virus and of thus conferring immunity. 

The results of vaccination for protection against blackleg in Canton Freiburg, 
M. Stmkbel (CriQrn. P. Accad. Vet. Hal., 48 (1899), No. 21, pp. Gives a 

description of the methods of vaccination. The animals were vaccinated near the 
end of the tail. Tables are given showing the percentages of cases in vaccinated 
and iinvaccinated animals. The results were favorable for vaccination. 

Contribution to the study of blackleg, L. Schuberl (ilerZiw. Tierarztl WeJinschr,^ 
1889, No. 28, pp. 336, 337). — Calls attention to difficulties in the way of studying black- 
leg and outlines the unsolved ijroblems in connection with its study. 

Contributions to serum therapy, W, Kolle (Berlin, Klin. Wclmsekr., 36 (1899)^ 
No. 24, pp, 520 521). — Discusses the limitations pf antitoxin treatments and gives a 
statistical table showing the effect of serum in treatment of Einderpest. The results 
were favorable. The doses varried from 20 to 50 cc. 

.Regulations for the control of contagious diseases of live stock, C. Curtice 
(North Carolina State Bd. Ayr. Bui., 20 (1899), No. 7, pp. 9-11). — A statement of regu- 
lations adopted by the State Board of Agriculture against Texas cattie fever. 

Preventive inoculation agaiii.st red water, D. Hutcheon (Ayr, Jonr. Cape 
Good Hope, 14 (1.809), No. 11, yyp. 722-^25). — General directions for producing immu- 
nity in herds. 

Treatment of milk fever with iodid of potash, E. Turkin (Arch. Fci. Naulc, St 
Petersbury, 29 {1890) No. 6, pp. 331-334). 

A new treatment of milk fever, A. S. Alexander (Breeders’ G-az., 35 (1899), No, 
5, p, 116). — Tile author recommends the potassiuin iodid treatment of Schmidt and 
gives d(3tails of the teohniii ue of its use. 

Seiotlierap 3 r of aphthous fever, H. Mastraum (Arch. Bural, Portnyal, 4 (189$), 
No. 5, pp '. 7 1-7 3). — Gives directions for the preparation of the antitoxin and method 
of ap]:)lication. 

Di.seases of the udder and teats, W. H. Austin {Jour. Comp. Med. and Vet. Arch., 
20 (1899), No.8,pp. 488-490). — Since many cases of mamoiitis are tubercular, the 
use of tbe tuberculin test is recommended in ail suspicious cases of udder disease. 

The scab in sheep, H. Stewart (Country Gent, 64 (1899), No. 2421, p. 492).— 
Discusses tlie nature and cause of the disease and methods of preventing or curing 
it by various dips. 

Ticks and “louping-ili,” E. G. Wheeler (SgL Gossip, 6 {1899), No. 64, pp 106-110, 
figs. 7).”— The (somdusion of the author’s paper on this subject with notes on Ixodes 
plumbens, L hexayonus, and I, reduvius). 

Geel-dikkop investigations, Dixon (Ayr. Jour. Cape Good Hojie, U (1899), No. 
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7S2-784). — A disease of sheep and goats characterized hy swelling of the head 
and yellow exudations. Gives symptoms; pioaUmoriem appearances; and reports that 
large doses of calomel gave good results. 

Experimental swine plague, M. Prettner (CentM. BaliL u. Par., i. AIji., (7898), 
B'osJ?!, 33, pjn 744, 745). — The hog is shown to he exceedingly susceptible to siibcuta- 
neoiia inoculations of swine plague. 

Treatment for swine diseases, I, D. E. Salmo^t (Breeders^ Gas,, 35 (1S99), No. 4, 
pp.S$,S9). — Gives statistics of losses from swine diseases and recommendation of the 
serum treatment. 

The practical application of the Pasteur prophylactic inoculations against 
hog cholera, O. I. Markevich (Arch. Vet, Nank, St. Betersbiirg, 39 (1S99), N'o. 6, pj}. 
331-331). 

Combating hog cholera, Foth (Berlin. Tierdrztl. Wchnschr., 1899, No. 39, pp. 347- 
351),— The paper discusses the effect of serum upon diseased swine and experiments 
to determine the duration of immunity 33roduced by serum treatment. 

Serum as a remedy for hog cholera, J. D. Sprague (Jour. Coni}). Med. and. Vet. 
Arch., 30 (1899), No. G, pp. 343-346). — Records the results of tests on 7 herds of hogs, 
and gives recommendations as to time for giving the serum and the amount to give. 

Inoculation in utero, D. B. Sayre (Breeders^ Gas., 35 (1899), No. 5, pg. 117, 118 ). — 
Reports successful experiments in inoculating sows with a mild form of hog cholera 
80 as to produce complete iinmiiuity in their offspring. 

The diagnostic value of mallein injections, N. A. Shadrine (K voprosu o diag- 
fwsfwlmlikh mekisigakh mallelna. Moscow, 1898, pp. 161; rev. in Selsk. Klios. i Lyc- 
sov, 193 (1899), Mai'ch, pp. 705, 7dd). —During the years 1893--1896; 226 horses which 
were suspected of having glanders were tested with mallein. From these experi- 
ments the author obtained results which led him to the conclusion that while 
mallein is not absolutely infallible as a diagnostic agent for glanders, it can be 
thoroughly relied upon in the hands of a veterinary practitioner. — P. fireman. 

Experiments with a serum treatment of contagious pleuro-pneuiiionia of 
horses, E. N, Usoltzev ( Arch. Vet. Nauk, Si. Petershurg, 39 (1899), No. 1, pp. 49-63).— 
Experimental work has been carried on with some success, and other experiments 
are to be made to determine the duration of immunity and the best method of pre- 
paring the serum so that it can he kept ready for use during a considerable time. 

A dangerous poultry pest, E. S. Zurn {FuMhufs Landw. Ztg., 48 (1899), No. 16, 
pp. 635-637). — An account of chicken tiiberoulosis, with suggestions of means for 
controlling it. 

Nematode worm disease of fowls (GefiUgel ZUcJiter, 4 (1899), No. SS, p. 344 ). — 
Biological notes on species of Filaria, with a brief statement of symptoms of disease 
caused by these worms. 

Serum therapy in roup of chickens, D. Y. Bevel (Arch. Vet. Nank, St. Peters- 
hirg, 39 (1899), N'o, I, pp. 80-49). — A report of exj>eriment8 in which temporary 
inmiunity was produced by inoculations. 

The trichina inspector, H. A. Johne (Der Trichinmschaiier. Berlm: P. Parey, 1898, 
pp. XlV-\~170, figs. 135). — This book gives a general account of the anatomy of the 
animal body microscopic technique; cestode, trematode, and nematode worms and 
their identification in meat. A statement is added of the regulations regarding 
meat inspection in different parts of the German Emiiire. 

On the influence of common salt upon bacteria which are concerned in cases 
of meat poisoning, E, STx\I)ler (Arch. Hyg., 35 (1899), N'o. 1, pp. -Contains 

a record of experinieiits in subjecting various bacteria to solutions of common salt 
with the purpose of determining whether pickled meats may be considered sterilized. 
The results show that Bacteriimi coU communis subjected to 7 to B per cent solution 
of common salt was still alive after 6 weeks. Bacillus ^norMficam dovis in a solution 
of 8 to 10 per ceut of common salt was dead after 3 weeks. B. enieriiidis, in a solu- 
tion of 7 to 8 per cent of common salt, died after 41 weeks. Bacillus pn'oteua intlgaris 
in an 8 to 10 per cent common salt solution did not die after a 3 weeks' exposure* 
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Description of the new dairy and stock-judging building, W, L. 
Carlyle ( Sta. Ept 1898^ pp. 269-282^ figs. 15).— The build- 
ing is a frame structure, consisting of the barn proper, 50 by 86 ft., 3 
stories high ; and 2 wings, one 50 by 70 ft., the other 30 by 70 ft., and each 
2 stories high (fig. 3). A class room, for stock judging, 40 by 70 ft., well 
lighted and lieated and provided with a tan-bark floor and seats along 
one side, is located between the wings. At one comer is a eireiilar 
silo of brick, terminating in awuiter tower. A steel trestle furnishes a 
driveway with a moderate grade (7 ft. to 100) to the third story of the 
main building. All material for filling the silo and for feeding and 
bedding the stock is taken to the third floor, weighed, if desired, on 
the scales at the entrance, and then passed with little wmrk to the 
stables below. The silage and feed cutters and mills for grinding are 
on this floor. 



Fia. 3, “—Dairy Tbari) ainl ntock -judging biiildiiig, College of Agriculture, TTnivorsity of W^’iBconsiii. 


^‘The motive powder for machinery is a lO-liorsepower electric motor 
placed on a small truck which runs on an iron track, so that it may be 
sliifted at a moment’s notice from one side of the barn to the otliei\ 
The car is provided with clamps, which grip the rails, so that it can be 
held in place at any point desired,” 

The ground plan of the building is shown in the accompanying illus- 
tration (fig. 4). : 

The cow stable, which is 40 by 70 ft., is lined with corrugated gal- 
vanized-irou sheeting. The floors are of Portland cement and crushed 
gTaiTite,(fig. 5). 

manure gutters hehitid tlie oowvS (H) are 16 in. wide with the bottom sloping 
f in. to, the, rear side and 1|- in. of slope towards the center of tlnvstable, where a trap 
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can lie opened, comiected with a sewei\, to he used only in dnsliing' out the stahl© 
with water. Tiie iioor of the cow stalls is raised 4 iu. aho^^e the other parts of the 
stable liooi'y iueliulmg the walk behind the cows (iig. 5), making the manure gutter 
8 in. deex'* the side to the cow and ouly 4 in. deex> on the side to the passa.ge 
behind, . , . The mangers are built u^) from and composed of the same material 
as the floor. . . . The side of the manger r.ext to the cow is 8 in. high and o in. 
thickj rounding down into the Imttom. as shown at (K). The front side of the man- 
ger is 16 in. high and built in a similar manner. This manger is 2 ft. 6 in. wide and 
reaches from one end of the stable to the other. It is used both as a feeding manger 
and as a watering device.” 

The stalls, 36 in number, IS on either side of the stable, are con- 
stnicted of gas-pipe iiosts anchored in the cement foundation, with 



fraiiieATork of gates and panels of channel iron supporting a mesh of 
ISTo. 7 woven-steel wire. In figo, C indicates the framework extending 
ill front of each row of stalls to support the front part of the side panels 
aiid give them rigidity,; and D indicates the swingiogiiaiiel which may 
be moved to suit the length of the cow. The side panels of tlie stalls 
are hinged to accommodate the milkers and allow the cows to pass out 
without backing over the manure gutter. , 

The right wing of the barn, 70 by 30 ft., is designed for young stock 
and bulls.. The liiiiog of the w^alis and the eonstnictioii of the floors 
is the same as in the cow^ stables. 
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i)artitious of tlie stalls arc gas pipe imbedded in tbe cement door at one end. 
This stable also lias mangers of cement excejit for the very yonng calves. . . . Every 
fourth bar in the partition separating tbe stalls from the passageway is a swinging 
]>aT or stanchion. . . . The hull stalls are similar to those for the yoong stock with 
the exception of there being but one, ]'iea,vy stanchion. The bars are heavier and 
stronger and the gate to the stall is made of iron gas pipe. . . . 

Under the 111 aiii part of the barn is a basement divided into 2 rooms. One of 
tliese is .for the storage of roots and other products, wfoile in the other is located tbe 
heating plant, the farm workshop, and the artesian well with a power pump operated 
by a 3-li, P. electric motor. Tliis pump forces water into a large steel tank above 
the silo from vdiich a supply is drawn through under-ground pipes to all the larm 
uildings.’' 

The silo, 18 ft. in diameter and 33 ft. deep, is a frame structure lined 
inside and out with brick, tbe inner lining being covered with a heavy 
coating of Portland cement, which makes the silo practically water-tiglifo 



‘^Tho system oi' veMtilatlon, originated by Prof. King for use in the stables, is 
sbown in fig. <> a,ud. is thus dosc-ribed l)y liim: ‘A single ventilating tlue, |) E, ris(%s 
above the roof of (he main iaarn, and is divided below the roof in to 2 arms, A B D, 
which terminate at near the level of tlie stalilc door at A A. These openings are 
providiul with ordinary registers, with valves to he opened and (dosed when desired. 
Two otlier ventilators are plactul at 11 B, to be used when the stal)le is too warm, 
but are provided with N-alves to be closed at otlnm times. C is a direct 124iicli ven- 
tilator leading into tlie main shaft and opening from the ceiling, so as to admit a 
ouiTont of warm air at all times to tbe main shaft to hel]) force the draft. This \ eH- 
tilating shaft is made of galvanized iron, the upper portion being 3 ft. iu diameter. 
The co\^ering on tlie outside is simiily for architectural effect. The air enters the 
stable at various points as shown in the plan at F G, and in the vertical section by 
arrows at F. 

State and national control of water, J. M. Wilson {IrrUj, Af/e^ 14 (IS.99)^ Ah.;?, 
pih 40-4(1). —-A paper by the State engineer of Nebraska presented at the eighth 
annual Irrigation Congress. 

Reservoir irrigation on the plains {Drainage Jour.j (it (/5,9.9), Ah. 5, p. 20(1). 

Water development, T. S. Van I.Iykm (Irrig- Gi/r, 14 (1899), Afo. 9, pp. 47~5S). 
Discusses especially the storage of water in California. 
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Douglas irrigation works on Vaai River, G-riqnaland West, W. Craig (Cape 
Toion: JV, A. Mcharda 4' Co., 1399, 2 )p. IS, pU. 15, figs. 4, map 1). — This is a report to 
Parliament, and includes a ^^description of the schemes and information regarding 
the whole works as completed to December, 1898, with plan and photographs.’^ 
About 887 acres are under irrigation. 

Petroleum motors, J. Gobiet (Vlng. Agr, Gemhloux, 9 (1S99), Ah. IS, pp. 7XS-74S). 

Disputed points in connection with the construction and maintenance of 
macadamized roads, H. Irwin (Tram. Canad. Soc. Civ. Eng., 12(1898), pt. 2, pp. 
148-17S ). — The principal points discussed are grades, drainage, transverse section, 
the necessity for using the Telford foundation, and its construction, the con- 



striiction of nuieadaraized roads without tlie Telford foundation, quality of stone 
and size of the macadam, binding material and its usefulness, rolling by horse or 
steam roller, and repairs or maintenance. 

Natural and artificial methods of ventilation ( London: Mohert BoijU if Son, Ltd., 
1899, pp. XV 14^66). ' ' 

„ , Application 'of electricity in agriculture (Dent Landw. Presse,26 (189$), ■Xo, 84, 
pp. 95S, 054, figs. 15 ), — Applications of electricity as motive power for feed cutters 
mills, threshers, and dairy ap|>aratus, and for heating ovens, kettles, irons, etc., are 
discussed.;. 
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Eleventli Annual Report of Massachusetts Hatch Station, 1898 (Massaclm- 
setta Match Ma, Mpt, 1898^ pp, 172). — This embraces a brief summary of the work of 
the year, including the organization list of the station and a list of available bulle- 
tins; a linanGial statement for the liscal year ended June 30, 1898; and reports of 
the meteorologist, horticulturist, chemists, agriculturist, entomologist, and botanist, 
parts of which are noted elsewhere in this issue. 

Eighth and Miiith Annual Reports of Hew Mexico Station, 1897 and 1898 
{Xew M.€xico Sta. Mpts. 1897 and 1898, pp. 3-31). — The staffs, publications, lines of 
work, and expenditures of the station for each year are given in the reports of the 
director, treasurer, and heads of departments. 

Fifteenth Amiual Report of Wisconsin Station, 1898 ( Wisconsin Sta. Ept. 1898, 
pp. 313, figs. 70). — This includes the organization list of the station ; a report by the 
director on the staff', work, equipment, and publications of the station ; numerous 
articles noted elsew^here ; lists of exchanges and acknowledgments; a financial state- 
ment for the fiscal year ended June 30, 1898; and reprints, in an abridged form, of 
Bulletins 64, 68, and 69 of the station, embracing the following subjects: Sugar-beet 
culture in Wisconsin during 1897 (E. S. K., 10, p. 39); one year’s wmik done by a 
16-foot geared windmill (E. S. R., 10, p. 695); pasteurization experiments in butter 
making, score of butter as affected by size of package, and propagation of starter 
for ripening oreaiu (E. S. II., 10, p. 889), and an improved curd test for the detection 
of tainted milk (E, S. R., 10, p. 386). 

Experiment Station Work — XI (JJ. S. Dept. Agr,, Farmers^ Bui. 103, pp. 33, Jigs. 

3) . — This number contains popular articles on the following subjects: Excessive irri- 
gation, cross-pollination of plums, root pruning of fruit trees, the oxeye daisy, poi- 
soning by wild cherry leaves, preserving eggs, gestation in cows, the long clam, 
silage for horses and hogs, commercial butter cultures with pasteurized cream, and 
the ©tave silo. 

Experiment Station Work — XII (U. S. Dept. Agr., Farmers’ Bnh 103, pp.S2, jigs, 

4) . — The following subjects are treated in this number: Seaweed, the tillering of 
grains, fertilizers for garden crox:)S, sweet corn and pole beans uiider glass, girdling 
grax:)6 vines, cereal I>reaklaat foods, food value of stone fruits, 'when to cut alfalfa, 
spontaneous combustion of hay, preservation of milk by pressiirej and cream raising 
by dilution. 

The mission of the agricultural colleges, H. Jordan {MassaAvmetis State 
Bd. Jgn Jtpt. 1898, pp, 51-73). 

Agricultural education in foreign countries, W. E. Dk Riemer ( Pop. Sci. Mo., 36 
(1899), No. 3, PP..31S-333). 

Agricultural education in Ireland, A. Stee oil an (Farmers’ Ga.z., 38 (1899), Nos. 
33, pp. 743, 74.6; 37, pp. 773, 773, 791, 793; 38, p. 813; 39, p. 833; 40, pp. 837, 838; 41, pp. 
877, 878; 43, pp. 907, 9tjS; 43, pp. 039, 930; 44, pp. 949, 950; 45, p. 969; 46, p. 990).— 
Seines of articles on this subject. 

Agricultural education in France (Jour. Bd. Agr. [loiidonl, 6 (1899), No. 3,pp. 
190-305). — A general summary of the agricultural educational system of Prance: 

The organization of a division of information in metereology and agriculture 
in the Department of H^rault, 'Houdaille (Organisation d’an serriee d’infiormatim 
uMdorologiques et agricoles dans ledepartement deVHerauU, Montpellier: Orollm*, IS'99, 
pp. 38). 

Practical lessons in agriculture, Gaudelette (Legom pratkpms et lectures agn- 
mles. Paris: Giard, 1899, pp. 196). 
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Aeivansas University and Station. — J. T. Stinson, horticulturist, has resigned 
to accept the directorship of the new Missouri Fruit Experiment Station. Ernest 
Walker, of the South Carolina. College and Station, has been appointed horticul- 
turist and entomologist in the university and station. 

Colorado College and Station. — The college intends to prooui’e an illustrative 
herd of the, best ])reeds of cattle. The farm committee of the State hoard of agri- 
culture, consisting of Messrs. Harris, Chatfield, and Amiss, have been authorized to 
expend $4,000 for this purpose and to visit some of the best herds in the States east 
of Colorado to make the selection. A course in veterinary science has been arranged 
for, with George Glover, D. Y. M., of Denver, in charge. Lectures and clinics will 
be given weekly. The State board of agriculture at its December meeting adopted 
rules and regulations for the experiment station, placing additional power and 
responsibility in the hands of the director. Provision was made for closing out the 
substations at Montevista and Monument, which have been suspended for several 
years past, and for reducing the area under cultivation at Rocky ford and Cheyenne 
Wells, so as to enable the superintendents to act more as held agents and to be 
available in investigations which it is desirable to carry ont in the localities. The 
name of the station at Cheyenne Wells is changed from Rainbelt to the Plains 
Substation. . 

Connecticut State Station. — At the recent annual meeting of the board of con- 
trol Prof. S. W. Johnson resigned his position as director, desiring to be relieved of 
the executive duties which he has lieeu charged with for nearly 23 years. In accept- 
ing his resignation the board adopted resolutions expressing its deep appreciation 
of the distinguished services of Professor Johnson and their regret that he felt 
moved to relinquish his more responsible duties. Professor Johnson has consented 
to retain connection with the station in the capacity of consulting or advisory 
chemist, E. H. Jenkins, who has been the vice-director for the past 17 years, suc- 
ceeds him as director. 

Mississippi Station. — The station office building was burned December 24, 1899; 
the loss is nearly all covered by insurauee. 

North Carolina Station. — H. W. Primrose, instructor in chemistry and assist- 
ant chemist of theistation, has resigned to accept the position as assistant chemist 
with a private firm at Ensley, Ala. He has been succeeded In his station work by 
J. A. Bizzell, formerly assistant chemist, and in his college work by W. A. Syme, 
class of 1899. The former station farm bas been assigned to the horticultural 
department. Large plantations of fruits have been made for the purpose of study- 
ing climatic difficulties with some, and the treatment of diseases and insects with 
all. The new lines of work in horticulture will be a special study of plant breeding 
and the improvement of varieties. The experiments in the culture of fiowering 
bulbs for florists’ use are being continued. These experiments are attracting wide 
interest among horticulturists. A study of edible and poisonous mushrooms is to 
he undertaken, and notes from mycologists in other stations will be welcome. 

North Dakota Station. — W. C. Langdon, veterinarian, has resigned and Dr. 
J, W, Dunham has been elected in his stead. F. V. Warren, instructor in steam 
engineering and assistant in mathematics, resigned during the fall term to accept a 
position in Philadelphia, and P, S. Rose, formerly of Michigan Agricultural College, 
was elected to fill the vacancy. 
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Tlie cooperative experiment station exhibit which has been |)reparecl 
for the Paris exposition is now practically completed and is on its way 
to Paris. The first steps toward representing the experiment stations 
at the Paris exposition were taken by the Association of American 
Agricnltnral Colleges and Experiment Stations at Minneapolis in 1897, 
by the ado])tiou of a resolution favoring^ an exhibit and the appoint- 
ment of a committee of five to take charge of the matter. This com- 
mittee consisted of H. P. Armsby, chairman, W. H. Jordan, A. W. 
Harris, M. A, Scovell, and A* G. True. The stations were invited to con- 
tribute materials and charts illustrating special features of their work 
and rfesiilts, original pieces of apparatus, models, designs, etc. By a 
division of labor early agreed upon, the Director of this Office, as a mem- 
ber of the committee, undertook to make a collection of photographs and 
of publications of the stations, to prepare a monograph on the experi- 
ment station enterprise of this country, and to look after the temporary 
installation of the exhibit in Washington and its final shipment. 

The space allotted for the exhibit in the Palace of Agriculture is 16 
by 45 ft., a total of 720 sq. ft., with a wall space nearly 40 ft. in length. 

The material as it was prepared was shipped to Washington, where 
provision was made for installing it with a view to determining the bast 
arrangement and the best utilization of the space. This matter has 
been in charge of W. H, Evans, of this Office, who has also supervised 
tlie preparation of a large number of charts and the i)hotograph exhibit. 
The latter includes about 750 selected photographs of station buildings, 
groiiiids, laboratories, apparatus, experimental plats, herds, and other 
features, in. addition to a collection of photographs of the station direc- 
tors and staff members. This photographic exhibit makes an excellent 
showing, and is much tlie ffuest collection of experiment station pictures 
ever brought together,, illustrating nearly every phase of the station 
woi‘k and equipment. In nearly all cases, the negatives were sent to 
Washington, so that all the photographs might be printed and , finished 
alike. This has resulted in a much more iffeasing and artistic, effect. 
The pictures are mounted in groups on sheets of heavy cardboard, 2 2 
by 28 in., each sheet and each individual picture being labeled by hand. 
They will be displayed in portfolios of 24 sheets each,. 
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This collection of photographs alone would suflice to farnisli a good 
conception of the American stations, but the object exhibit lias not 
been neglected, for this appeals to the eye of the more casual observer. 
A series of root cages furnished by the North Dakota Station shows 
the formation of the roots of maize, wheat, flax, and bronie gr^iss; a 
niiinber of excellent models of sweet potatoes, peppers, apples, and 
piiiiiis, exhibited by the Iowa and Minnesota stations, illustrate varietal 
diflereiices; and an exhibit of saltbush from the California Station 
shows such species of Atripiex as have proved of value on strongly 
alkaline soils. ■ The soil work is represented by an exhibit from the 
Division of Soils of this Department, consisting of electrical devices 
for determining the salt content, temperature, and moisture content of 
soils, and a series of samples illustrating the typical agricultural soils 
of the IJnited States; 6 typical California soils, sent by the station in 
that State, with specimens showing the result of mechanical analyses of 
each type of soli, and Hilgard’s soil elutriator for mechanical analysis. 

A number of pieces of original apparatus for investigations in vege- 
table physiology are shown, including an auxanometer for experimental 
work on the rate of xflant growth, and a simple apparatus for deter- 
mining the rate of transpiration of plants, botii designed by L. C. Cor- 
bett, of the West Virginia Station; and a centrifuge used to study the 
efl'ect of gravity and centrifugal force upon germinating seeds, designed 
by J. 0. Arthur, of the Indiana Station. An olive exhibit, furnished 
by the California Station, consists of a set of 50 samples of olive oils 
and more than 200 samifles of olive pits used in the classiflcation of 
varieties of olives; and a collection of mounted specimens of cotton 
from the Alabama Station shows 72 selected and cross-bred varieties. 
A collection of 100 weed seeds, by B, D, Halsted, and an insect cabinet, 
designed by G. W. Woodworth of the California Station, are the sole 
representatives in their respective classes. 

Samples of a considerable number of animal and vegetable fats are 
exhibited by the Missouri Station, and a collection of chemicaliy pure 
proteids' separated from the seeds of various plants, by T. B. Osborne, 
pf the Oonnecticiit State Station, is of much interest on account of the 
/rarity of these products. ' The latter station has also contributed a gas 
/desiccator, designed by S. W; Johnson, for drying hydrogen gas used 
: in, moisture determination. Two forms of the silo are shown in model, 

. the ordinary ronnd silo and the stave silo. An apparatus for the rapid, 
cooling of wines in their manufacture, designed by the California Sta« 
tion, is exhibited by that station ; and a pressure apparatus for expert 
.'mentS 'With solutions under very high pressui'e., designed by B. H. Hite, 
isBhowB by the West Virginia Station. A detail model of the Atwater- 
Eosa respiration calorimeter and a full-sized bomb calorimeter will 
illustrate our progress in these lines. Ten models and .8 photographs 
show the effect of different kinds of rations on the production of lean 
and fat meat, as determined in experiments with cattle, sheep, and pigs 
//ifeAAumber of sta^^ 
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Tlie dairy exliibit surpasses iu extent that in any other single line. 
It includes a series of cheese models, exhibited by the New York State 
Station, showing the effect of the fat content of the milk on the size of 
cheese produced, and a collection of 48 cultures of dairy bacteria, pre- 
pared by W» Goiin, of the Connecticut Storrs Station. The original 
Babcock milk tester is shown, and two more modern forms of the appa- 
ratus for hand and power operation, together with a quite complete 
collection of the various forms of apparatus used in the Babcock test. 
The Scovell inilk-sainpling tube, Wisconsin curd test, Marshall rennet 
test, acid bottles, and other minor apparatus are also shown. 

An interesting feature of the exhibit is the irrigation apparatus and 
models. These include a liydrophore, used to determine the amount of 
silt carried by water, a nilometer, used to measure the amount of water 
passing through -streams, ffuines, and ditches, a current meter, used in 
measuring the rate of flow, and a water register, all designed by 
El wood Mead; specimens of sheet-steel irrigation |)ipe, used extensively 
in rough, regions in place of ditches or flumes, and models of a Oippoletti 
weir, measuring flume, and a truss and flume over a canyon, exhibited 
by this Office. A small exhibit from the Hawaiian Exx)eriment Station 
consists of samples of rocks, lavas, lava products, and soils, varieties of 
sugar cane, and samples of agricultural i^rodiicts such as coffee, rice, 
and sugar. 

In addition to the above object exhibit there are a large number of 
charts and enlarged pictures showing in graphic form the results of 
experiment station work on a wide range of subjects, as diseases of 
plants, nematode worms, soil and alkali investigations, effect of, ferti- 
lizers, crossing of fruits and vegetables, feeding experiments, digestion 
coefficients, cheese ripening, egg production, irrigation enterprises, etc. 
The charts, most of them colored, have been executed by an expert and 
are excellent. They will be largely shown in portfolios, and it is ex- 
pected that an attendant will be present to exhibit and explain them. 

A complete set of bound bulletins and reports of the experiment sta- 
tions and of this Office is shown, which makes quite an imposing array 
of agricultural literature. This is .supplemented by the card index of 
experiment station literature, containing 18,000 cards, and by a large 
collection of books published privately by experiment station workers.. 
Press notices, posters, and miscellaneous publications of the stations 
are shown in portfolios. . - 

, ,A maiiiiai of the American experiment stations is in the hands of the' 
printer anxlwill be ready in time to be included as apart of the station 
exhibit. This, volume gives the. history, organization, equipment, and 
lines of work of the stations, their relations to various other agricui-, 
tiiral institutions, and their place in the great movement, 'for the 
improvement and advancement of agriculture.' .It' is illustrated by' 
upward' of 300 photo-engravings. ■ , 

. 'It' willbe apx)arent that abundant material has been provided in the 
various 'forms to give a fairly adequate idea of 'the American stations, 
and to furnish food for much study for visitors especially interested. 



ARTIFICIAL CHANGES OF PHYSICAL PROPERTIES OF SOILS. 

Ewald WollnVj Ph. D.j 
Professor in the Technical High School at Mwmli. 

Ill tMs paper, wliicli is a continuation of previous articles^ on 
the physical properties of soils and their importance in the growth 
of plants, the author considers more particularly what practical 
means may be employed to impart to cultivated soils the greatest pos- 
sible productiveness. That the proper cultivation of the soil is of x>riiiie 
importance is shown by the fact that other factors important in plant 
growth, e. the plant food supplied by manures, can esert their full 
power only, when the mechanical condition of the soil is favorable. 
Uncultivated soils generally fail to produce maximiini yields. The 
most favorable physical conditions exist in those soils which consist of 
a thorough mixture of the several principal ingredients. Thus, soils in 
which either finely divided (clayey) or coarsely divided (sandy) ingre- 
dients predominate are unfavorable to the production of crops without 
decided changes in their properties, while soils in whicli the ingredients 
are mixed in certain proportions (medium soils) 'are generally produc- 
tive. It is well known, for instance, that a pure humus soil, mainly on 
account of its physical nature, is not favorable to plant growth, but 
may be rendered productive by admixture with a soil de&oient in. humus, 

PEOPERTIEB OP SOILS AS INDICATING^ THE NATURE OF THE CULTI- 
VATION EEQUIREB. 

It is evident that in studying the various ways of cultivating soil, 
not only cohesion and adhesion, but also friction of the soil with the 
tools and the weight of a unit-volume of the soil, imist l>e considered. 
The force with which the particles of soil cling to each other (cohere) 
is of piinie importance in connection with the eulti vhtion of the soil, 
since the ease or difficulty with which tools penetrate the soil, aiid 
hence the labor’ required to cultivate the soil, depends primarily upon 
it. This is borne out by the results of investigations already referred to 
in the Eecordf^ The controlling influence of cohesion may be inferred 
from the fact that it is the main factor determining the differences 
between soils, although the , other properties of soils , should also be 
taken into account, since the resistance to be overcome in cultivation 
is always due in part to them. In, general, it may be said that humus 
offers '^the' least resistance' to cultivation, clay the greatest, while sand 
stands 'between the two extremes. 

1 E. S. R., 4, pp. 528, 627j 6, pp. 761, 853, 948. S. li., S/p. 769., ' 
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If it 1)6 asked wliat practical paeans slioiild be used to reduce to a 
niiiiimiim tiie labor of working soils, we sbould recomineiid -a saitable 
change ill composition of the soil as the first step. Thus, for example, 
mixing clay with sand diminishes- both cohesion and adhesion of the 
soil, and renders it more easy to cultivate. It is true that by this treat- 
iiieiit both the weight and friction of clay are increased, but, as modifL- 
cations of cohesion and adhesion are moi^e far-reaching, the increase in 
weight and friction may be neglected. 

The improvement of the tillahle properties of soils may be most per- 
fectly attained by an increase iii the proportion of hiimiis. The work- 
ing of clayey soil is by this means rendered very much less laborious, 
because both cohesion and adhesion, and also the weight, are dimin- 
ished in proportion to the amount of humus added. For sandy soils 
also an increase of liumiis is of advantage, as it reduces friction and 
decreases the weight. It thus appears that manuring with materials of 
organic origin (stable niaiiiirejTegetable matter, straw', and peat)^ greatly 
increases the ease of cultivation,, and at the same time inliuences most 
favorably the chemical properttes of the soil in many different ways.^ 
Hor should the feet be overlooked that increasing the humus content 
promotes the tendency of the soli to assume the “ crumbly structure, 
and by this means still further reduces the mechanical resistance to 
cultivation. Soils of crumbly sfcructure are not only naturally more 
fertile, but are very much more easily worked than those having a sepa- 
rate grain structure. Whatever manipulations, therefore, promote the 
formation of the crumbly stmetmre and tend to make such structure 
permanent are of great value in soil cultivation, inasmuch as they both 
heighten the fertility of the soil and lessen the labor required for its 
cultivation. This is especially true of compact, heavy soils. To obtain 
this (inimbly structure and to preserve it, several fundamental princi- 
ples must be observed. These may be summed up briefly as follows: 
(1) The soil must be plowed immediately after the crop has been gath- 
ered; (2) it must be plowed only when it contains a medium amount of 
water (about 40 per cent of that which the soil is capable of holding); 
(3) the furrows must be as narrow as possible, especially at the first 
plowing; (4) the land destined for tillage in spring should be exposed 
ill roughly plowed condition to the action of frosts during the winter; 
and (5) the formation of aggregates in the soil should be promoted by 
means of proper fertilizers. For the latter purpose luimus-fomiiDg 
manures (stable and vegetable manure) as well as calcnum hydrate 
(freshly slaked lime) are especially valuable. Hurtful influences, on 
tlie other hand, are exerted by sucli fertilizers as contain carbonates 
of the alkalis and soluble phosphates, inasmuch as these when applied 
in considerable quantities cause -the soil particles to pack closely 

fe^rtljschn Bay ei\ Ltwidw. Rath., IW, pp. 293, 445. , 

®E. Wdllny, Die ZersetzuBg th^r arganlschen Stoffe nnd 'di© HnmnsMldangeii in 
Btloksicht aiif di© Bodenoultur. ’ Heidelberg, Carl 'Winter, 1897. 
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togetlier. The same is true of materials rich in chlorids and nitrates. 
These salts promote the formation of crumbly structure while they 
remain in the soil, but when they are washed ont by the rain water, 
they leave the soil ii| a puddled condition. This happens more or less 
Avith all salts which are not fixed by the soil. This can be corrected 
only by a careful selection and application of measures calculated to 
increase and preserve the percentage of humus in the soil. 

RELATIONS OP SOILS TO AIR. 

From the standpoint of the agriculturist, the principal property of 
soils in their relation to air is permeability, for on it depends the supply 
of oxygen required both for normal decomposition of organic material 
and for the respiration of the roots. The smaller and more densely 
packed the soil particles, the more limited the supply of oxygen and the 
greater tlie necessity for attempting to regulate the permeability. This 
end is best attained by mixing a fine-grained soil with sand and by 
inducing a crumbly structure. If too great humidity of the soil is 
responsible for the lack of permeability, only thorough drainage can 
correct the defect. If the soil has been deprived of its permeability by 
Avasbing during periods of extraordinarily heavy precipitation, the best 
remedies are harroAA'iug and hoeing between the rows, and heaping up 
the soil around the plants. The latter is a most efficient means of 
increasing permeability of the soil. 

RELATIONS OF SOILS TO AA-ATEE. 

Excess of water, either temporary or permanent, is hurtful to plant 
growth to a greater or less extent. Such a condition is a result princi- 
pally of heavy precipitation on soils of high water capacity. The dam- 
age is most marked in ease of basin-shaped fields on Avhich water from 
neighboring fields accumulates, or which have an impervious subsoil at 
such a depth that the soil is kept iu a state of saturation. The means 
adopted to correct this state of affairs Avill depend upon whether there 
is a permanent or only temporary excess of water. If the excess of 
water remains permanently or for a long period, it can be removed only 
by underdrainage or by the construction of ditches. The physical struc- 
ture of the soil, more particularly its permeability and water capacity, 
determines the amount of water that may be removed by this means. 
The efficiency of the method consequently varies widely in different 
localities. A blind adherence to common rules of drainage may in some 
cases rednee the water supply in the soil to a degree dangerous to plant 
growth. This is the case (I) in all soils of small water capacity and 
considerable permeability (coarse-grained, sandy soils), (2) in soils offer- 
ing eonsiderable facilities for evaporation (peat and bog earth), and (3) 
in all soils ocenpied by plants requiring considerable amounts of mois- 
ture in the upper soil layer (meadows, perennial forage plants). 

Thus, while the methods noted are effective in removing the hurtful 
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excess of water, they may bring about a condition of dryness wliicliin 
most cases, especially where rain is rare, and in time of drought, is 
unfavorable to the growth of maximum crops. To do away with this 
difficulty, which militates against the best interests of rational tillage, 
of land, such means of regulation ought to be adopted as will either 
cause the water to drain off more slowdy, or allow of complete stoppage 
of all flow temporarily. The former chn be attained only imperfectly, 
because in the end all the water not held by the soil is removed; in the 
latter case, however, with proper care the moisture may be thoroughly 
utilized in accordance with the nature of the soil and the requirements 
of crops. Drainage can not be controlled effectively with open ditches, 
but it may very readily be done in case of under drains by calciilatiog 
the diameter of the drain pipe on the basis of the quantity of water 
that percolates through hard, heavy soil. According to the experi- 
ments of the author, this amounts to 0.0008 cubic meter, or 0.8 liter per 
second and hectare.^ Yvith this as a , basis, and starting with the 
smallest feasible diameter of pipe (4 cm.), the drainage system may be 
so constructed that part of the moisture may be kept in, the soil for a 
long time. This, however, hardly answers the purpose, since the humid- 
ity of the soil, especially during the period of plant growth, can not be 
fully controlled. Hence it is recommended that open ditches be pro- 
vided with board dams, and drains with flood gates, by means of which 
the flow of water may be interrupted either partly or entirely, as the 
occasion may require. This method is simple and easily applied in all 
ordinary forms of drainage. 

The higher portions of a dangerously moist field should be reserved 
for grains and hoed crops, while the lower parts are used for crops 
which possess a high power of evaporation (such as meadow^s). Even 
in this case, however, the plants will suffer if the moisture in the soil 
exceeds 70 to 80 per cent of saturation. 

The temporary pools which form on very fine-grained soils during 
heavy rains must be removed either by direct withdrawal of the wat}*r 
(water-furrows), or by such means., as will bring about a dimiiint'ion. of 
the water cai'iacity; in other words, an increase in permeability or an 
increase of evaporatio!) from the soil. In the, first case effort must be 
directed principally toward producing a crumbly structure through cul- 
tivation and manuring, as suggested above, since by , this means the 
water-holding capacity of the soil is reduced and percolation promoted. 
On extremely fine-grained soils (clay soils, black earth), which in their 
unmodified condition offer the greatest resistance to the passage of water 
and become thoroughly moist only with the greatest difficulty, this proc- 
ess is indispensable in .order that the precipitation may be of any , use 
at all to plants.^ A favorable modification of the water capacity and,' pen- • 
etrability of such soils may also be brought about by admixture of soils 

'.*Eorsch. Agi [V^oimy],,19 (1896),.p. 22a'(E. S. p. 676^ 

Sima., ,18 (1895), p 111. 
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of opposite physical characteristics, as, for instance, coarser graiuecl soil 
(sand). By this means stiff soils are rendered more easy to cultivate, 
and are more readily changed into a condition of separate grain 
striictnre* 

Enlarging* the surface of evaporation, as is done in ridge and liill ciii- 
tiire, is another means of preventing harmful acciimiilatioii of water in 
soils. By this means, also, a portion of the rain water is removed ft'orn 
the reach of the plants by flowing into the furrows between the rows. 

Close planting also assists to some extent in reducing the moisture 
in the soil by increasing the amount of water drawn from the soil by 
the crop. 

It is a niistahe to allow wet soils to lie fallow, especially in wet sea- 
sons, because the conditions in fallow soils are much less favorable to 
evaporation than in cultivated soils. Allowing soils to lie fallows how- 
ever, is not harmful; on the contrary, it may be useful, if the soil dur- 
ing a previous long drought has become dry to a considerable depth. 

Lack of moisture in a soil be corrected either by direct applica- 
tion of water (irrigation) or by increasing the absorptive power of the 
soil. Irrigation is to be recommended in all cases in which the water 
supplied by precipitation is insufficient for the production of maximum 
crops. The point at which irrigation becomes necessary varies in dif- 
ferent localities and is determined by the energy of evaporation, the 
water-holding power of the soil, and the distribution of precipitation. 
In the warmer climates we may assume, as a rule, that when precipita- 
tion is less than 24 to 28 in. irrigation is required for maximiiin crops 
while in colder localities in which evai)oration is less rapid and crops 
smaller, on account of the low temperature, the limit may be placed 
at about 16 in.^ 

With regard to the treatment of soils which have little water capac- 
ity, great permeability, and favorable conditions for evaporation, the 
aim should be mainly to keep the ground water at a proper level, 
or, if this is not possible, to increase the water capacity of the soil. 
The latter may be accomplished by admixture of fine-grained, earthy 
materials (clay,doam, and marl), or by increasing the percenta,ge of 
humus through liberal applications of manures of organic origin (stable 
manure, peat, etc.).^ Another, ^though less effective, means is rolling 
the soil, provided it be followed at the beginning of dry weather, by 
harrowing, hoeing, etc., to reduce evaporation.’^ 

For soils of small water capacity such operations as limit evaporation 
as far as possible are generally recommended. Too frequent, plowing 
of the soil should, be avoided, and plowed land should be liarrow^ed as 
soon as dry weather sets in, to reduce the surface of evax)oratioi.i as 
much as possible. If the soil becomes too hard, as may happen as a 

iPorscli. Agr. Phys. [Wolluy], 16 (1893), p. 13L 

3 Ibid., 18 (1895), p. 38. 

^Ibid., 3 (1880), p. 325 ; 5 (1882), p. 2. 



CHANGES OP PHYSICAL PROPERTIES OP SOILS* 


609 


result of violent rains or of rolling, loosening of tlie surface (harrowing, 
hoeing) is of great advantage in reducing evaporation and thus retain- 
ing moisture in the soil.^ Phirthermore, hill or ridge culture is to be 
avoided, since in this case evaporation is greater than in level culture* 
Close planting should not be practiced for the same reason. Allowing 
tlie soil to lie fallow may result in the storage of moisture in the soil, 
but it is recomineiided only when the soil is dry to a considerable depth. 
Finally, iiiiilching or covering the soil with a layer of dead vegetable 
matter (stable manure, straw, etc.) reduces evaporation from the soil 
for a time at least* 

RELATION OP BOILS TO TEMPERATURE. 

Keeping in mind the great influence directly and indirectly exerted by 
the temperature of the soil upon the growth of plants, the practical 
agriculturist will endeavor to find means to modify the temperature 
according to the necessities of the plants. In colder climates, naturally, 
efforts must be made to x)romote a rise in temperature, while in warmer 
regions it will often be necessary to i)roceed in the opposite direction. 
In what ways and to what extent the temperature of the soil may be 
influenced is briefly discussed below. 

In the cultivation of plants which furnish products of high market 
value, such as vines, fruit trees, etc., and which require a rather high 
temperature, artificial" changes in exposure or inclination (producing 
southwest, south, or southeast exposure, orincliiiiiig thexilane of growth 
more directly toward the south) may be of considerable benefit, espe- 
cially in cold climates. The method, however, will be productive of good 
results only w-lien the soil contains sufficient moisture, because only in 
that case is the higher temperature beneficial and the increase in yield 
sufficient to justify the outlay required to make the change. This 
method need not be restricted to hilly lands but can be applied to 
level soils. Eoof-like elevations may be constructed, with broad sur- 
faces facing toward the south, and ratlier narrow exposures toward 
tlie north. The former may be planted to crops tliat require considerable 
warmth (vines, fruits, asparagus, etc.), and the latter may be reserved 
for grass or such other forage plants as require less heat. This method 
is not aclax>ted to extensive field culture of crops furi.iisliiiigx>rodiicts of 
conqiaiatively low market value, both on acimunt of the very iiiieqiial 
growdli of the plants on the two ox3X>osite inclinations, and because the 
benefit derived even under favorable circumstances would not justify 
the outlay. 

On hilly land in hot climates a reduction of the temperature of the: 
soil maybe necessary on steep inclinations facing toward the south, 
southeast, or southwest, because under such conditions, not taking into 
account the foct that the moisture is generally insufficient for maxi- 
mum crops, the, temx:)erature of the soil frequently exceeds the liinitvS 

f Porscli. Agr. Phys, [Woliny], 7 (1884), p. 62. 
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for tlie perfect developDiei.it of plants. In siicli cases tlie coiistractioii 
of terraces offers special advantages, since hj their means the temper- 
ature of the soil may be lowered and the moisture in tlie soil regulated 
ill accordance with, the needs of the plants. Aiiotlier coiiimoii metliocl 
of altering* the exposure of the soil comsi>sts in the coiustriictioii of beds, 
niiiiiiiig tliroiigh the whole length of the field, and separated from each 
other by furrows. The effect of this arrangement is to bring about a 
more rapid removal of water from surfaces of high water capa(.n*ty, but, 
leaving oiit of account the fact that this result iriay be accomplislied 
by simple ineans (water furrows), the process in question, has the dis- 
advantage of jirodiicing unequal heating of two oppositely inclined 
surfaces, resulting in unequal growth of the -plants on the two sides. 
.For this reason bed culture, is not suited to'fields that are to 1)6 xdanteci 
with only one kind of crop. In such' cases level cultivation, .which 
secures a higher and more uniform temperature/ i,s decidedly prefer- 
able. If, however, this method is followed, the bed should 'run north 
and south if the field permits, since the diflerence in tem|.)erature 
between the east .and west slopes is far less marked than that of slopes- 
facing north and south. In other words, the disadvantage of unequal 
heating is least with beds running north and south. 

An excellent means of raising .the temperature of the soil is the cul- 
tivation of plants in ridges or in hills. Soils so cultivated have a 
higher average temperature during the growing season than those 
. cultivated leveL^ The effect is of longer duration in ridge culture than 
in hill culture, because in the former the ridges are constructed before 
seed time, while in the latter the h.i.lls are made only in the mo.re 
advanced stages of growth of the plants. For this reason ridge culture 
is especially suited to plants which require a considerable aiiioiiiit of 
heat {maize, Biinflower, beets, etc.) iu climates unfavorable, as regards 
temperature, to the growth of these plants. However, this is true only 
for i^egions in which the weather in spring is not, too cold, for the pla,i,its 
growing on the tot) of the ridges are, on account of their exposed posi- 
tion, more easily injured by.late frosts. in spring than those planted on 
' the level soil and hilled up later. As a general rule, both tliese .methods 
' are ..mainly adaiited' to such soils as .have little capacity for collecting 
and, retaining heat (clayey and calcareous soils), and which are also apt, 

, „ to coHecfc exc.essive quantities of water. It is evident that tlie increase 
■ ' of , temperature due to ridge or hill culture is of no adv,antage on soilS' 
little water capacity and great permeability (sand) when' precipita- 
tion is scanty. ■ Under such conditions level culture is to be preferred;^ 
" It should be remembered when ridge or hill culture is used that ridges 
runiiiiig'.north' and south are of higher and more uniform temperature* 
than those running east and west.^ , 

I Forseli. Agr.' Pbys. [Wollny], 1 (ISTS), p. 208; 10 (1887)bp* 1- . 

(1880),,'P. 118. . 
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Eegiilation of tLe store of water in the soil is anotlier means of modi- 
fying the temperature. If the soil is wet, elevation of temperature is 
brought about by removal of the excess of moisture. The proper means 
to this end are direct removal of water, lowering water capacity, and 
increasing permeability of the soil, as already explained. That the 
desired result may be obtained by these means has been proved by 
various experiments.'’ Another means of changing conditions of temper- 
ature in soils is intermixture with soils of opposite properties as regards 
heat. Admixture of sand with clay or earth rich in clay and limestone 
results, under normal conditions, in an average increase in the temper- 
ature of the soil, while the opposite process produces a lowering of the 
temperature of the soil. By thoroughly intermixing sand and hiiiiius 
soil a soil results which collects heat more rapidly and to a greater deptli 
than is done by either separately. Increase of humus in mineral soils, 
as, for instance, by the liberal application of manures of organic origin, 
prevents extremes of temperature.^ 

We thus see that not only the structure of the soil but also its tem- 
perature may be affected by mechanical means. Change from separate 
grain structure to crumbly structure^ generally improves, though to a 
small degree, the heat conditions of a soil, principally by reducing 
evaporation.^^ Eolling the soil is more effective because it increases the 
conductivity of the soil for heat and therefore, under normal conditions 
of weather, raises the temperature of the soil.'^ Loosening the surface 
of the soil by harrowing, hoeing, etc., results, on the contrary, in a 
decrease in the temperature of the soil.® 

By covering the ground with dead matter (mulching) the temperature 
of the soil is increased or decreased according to the behavior of the 
covering toward heat. If, for example, a thin layer of black material 
(coal dust, black clay slate, etc.) is spread over the soil, the temperature 
of the soil rises to a considerable degree * and crops on soils so treated 
are accordingly benefited.’^ Although this process, for evident reasons, 
is not applicable to cultivation on a large scale, still with delicate 
plants, especially in horticulture, it may be used to advantage. Spread- 
ing a layer of sand or gravel over liiimiis soils causes a rise in the tem- 
perature of the latter, and wholly or partially iirevents the frequent 
night frosts which occur during spring in such soils.’^ 

Mulching with dead organic matter (stable manure, straw, etc.) may 
be used to lower the temperature of the soil during the warm portion 

^ Forsch. Agr. Phys. [Wollixy], 4 (1881), p. 147. 

Mbici, 19 (1896), p. 3055 20 (1897-98), p. 133, 

3E. S. R., 6, p. 764. 

'^Forsch. Agr. Phys. [Wollny], 5 (1882), p. 186, 

^'Ibid., p. 1. 

<^IMd^.3 (1880), p. 343. 

Mbid., 1 (1878), p. 43; 4 (1881), p. 327. 

» Ibid., 20 (1897-98), p. 324. 

'■'Ibid., 17 (1894), p. 245. . ■ 
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of the year. By the same means the influence of the temperature of 
the air is diminished, and the soil protected from all excessive changes 
in. temperature.'^ This is due to the fact that all the materials mentioned 
are ])oor conductors of hea-t. Allowing stable inaiuire to remain spread 
out during the warm months on the surface of the soil tor some time 
before it is worked into the soil may unfavorably affect the moisture of 
the soil. In the colder portion of the year, however, it may be bene- 
ficial on account of its influence in, raising the temperature of the soil. 
Under such condition, however, the covering of manure may exercise 
a harmful influence on fine-grained clay soils rich in humus by pre- 
venting the loosening effect of frosts,^ which is so important for 
such soils. Beneficial results may be obtained by thinly spreading a 
mulch in the late fall over fields occupied by perennial forage plants, 
thus protecting the plants against low, and especially changeable winter 
temperatures. As, however, such a covering retards warming of the 
soil, the iindecomposed remains of the mulch should be removed as soon 
as the temperature begins to rise in the spring. 

Keeping in mind the fact that covering the soil in this manner retards 
warming in spring, this i>ractice may also be utilized to retard the' 
blossoming of fruit trees,. thus diminishing or preventing damage from 
late frost. If the ground surrounding the trunk is covered in spring 
with a heavy layer of straw, the temperature is kept low and in conse- 
quence the amount of water received through the roots is small, so that 
the development of the leaves, and especially the blossoms, is retarded 
for several weeks, or until the organs of reproduction are then in little 
danger of freezing. 

Finally, the practice of keeping fields fallow (i. e., without crops) is a 
means of increasing the temperature of the soil during the warm season. 
When the rise in temperature is accompanied by an increase in the 
water content of the soil decomposition of organic materials is pro- 
moted,’^ and a greater or less quantity of plant food is stored in the soil. 
The. only danger is that in permeable soils this plant food may be leaclied 
beyond the reach of the plants by heavy rains. 

^E, S, R.) 6, p. 959. ■ 

•^Forsch. Agr. Phys. [Wollny], 20 (1897-98), p. 417. 

3E.s.R.,4,p.632. 
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CHEMISTEY. 

A new method for the direct determination of aliiniina in the 
presence of iron, manganese, calcium, and magnesium, W, H. 
Hess and E. D. Campbell {Jour, Amer, Ghem, 8oc.^ 21 {1899)^ Fo, .9, 
pp. 776-780 ), — The authors found phenylhydraziue to be the most satis- 
factory of a long- list of organic bases tried for the precipitation of the 
alumina. It precipitates the alumina from its solutions qiiaiititativelyj 
and, being a strong reducing agent, quickly reduces iron to the ferrous 
state, thus playing a double role. In carrying out the method the 
alumina solution, preferably in the form of chiorid, is heated to near 
the boiling point, dilute ammonia added slowly as long as the precipi- 
tate formed just redissolves witli readiness, and a neutral saturated 
solution of ammoniuni bisulphite (made by passing sulphur dioxid into 
a cooled solution of ammonia, 1: 1, until the solution becomes yellow) is 
added drop by drop to the hot solution until it becomes colorless, show- 
ing the comi'jlete reduction of the iron. To the hot solution 1 or 2 cc. 
of plieiiylhydrazine is added. If this does not suffice to produce a per- 
manent precipitate, dilute ammonia may be added drop by drop until 
a pernninent precipitate is just perceptible, and the |)recii)itation then 
completed with a few drops more of the pheiiylliydrazine. The solution 
is filtered and the precipitate Avashed Avith warm Avater containing 5" to 
10 cc. of phenylhydrazine bisulphite in 100 cc. of water, until the Avasli- 
ings show no iron with aB.imonium sulphid. The bisiilifijite is made by 
adding a saturated aqueous solution of sulphur dioxid to phenylhy- 
drazine until the crystals of phenylhydraziiie sulphite Avhich at first 
appear are redissoh^ed tea yellow solution. This concentrated, solu- 
tion if well stoppered will keep indefinitely. 

The precipitate Avitli tlie filter is ignited in a platinum crucible and 
weighed. As the precipitate is very hygroscopic a second ignition and 
weighing is necessary. The phosphorus pentoxid determ,med in a sep-' 
arate sample is subtracted from the weight of the precipitate. ■ , ■ 

, :'Tlie iron may' be determined in the filtrate from the alumina' precipi- 
tate by precipitating with ammonium sulphid, redissolving the ])recipi- 
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tate ia dilate liydrocMorio acid, and estimating- in the usual way with 
ammonia after oxidation with nitric acid. 

The phosphoric acid may be estimated by precipitating with plienyl- 
hydrazinCj a sufficient amount of an excess of aiiiminnm clilorid being 
added if the substance does not contain sufficient alumina to carry all 
the phosphoric acid as the normal phosphate. The precipitate may be 
dissolved in nitric acid and the iffiosphoric acid determined in the 
usual way, or it may be ignited and weighed, giving the combined 
weights of the alumina added and of the alumina and phosphoric acid 
in the substance. A number of determinations in known mixtures 
show very satisfactory results. 

The estimation of arsenic in Paris green, T, Smith (Jo, w. Amer. 
Ohem, SoG,^ 21 [1899)^ No, P, pp, 769-772). — The author proposes the fol- 
lowing method: Two grams of Paris green is boiled for a few minutes 
with 100 cc. of water and 2 gm. of sodium hydroxid, allowed to cool to 
room temperature, made to 250 cc., filtered through a dry filter, aod 
50 cc. of the solution taken for analysis. The aliquot is concentrated 
to about half its volume, an equal volume of strong liydrochloric acid 
and 3 gm. of potassium iodid added, and the whole allowed to stand 
for 10 minutes. The deep-red solution is slightly diluted with water 
to dissolve the precipitate caused by the potassium iodid, and a dilute 
solution of sodium hyposulphite added until the color just disappears. 
The solution is then neutralized with dry sodium carbonate, and an 
excess of sodium bicarbonate added. The solution is then titrated 
with a decinormal iodin solution, or better, one in which 1 cc. of solu- 
tion is equivalent to 0.005 gm. of arsenic trioxid. The number of cubic 
centimeters of such a solution multiplied by 1.25 gives the percentage 
of arsenic trioxid in the Paris green. With this method the author 
obtains duplicates differing within 0.05 per cent, and the results check 
, very closely with the gravimetric methods. Less than an hour is 
required for an analysis. 

Determination of dextrose in the presence of cane sugar, Jes- 
SEN-Hansen [Medcl Carhherg Lab,,, 4 [1899)^ p. 314^ abs, in Ghem. Ztg.^ 23 
{1899)^ No, 74^ Eepert.^ p. 273), — The author has made many exx)eriments 
in the line of those of Kjeldahl, and prepared tables for the calcula- 
tion of dextrose in mixtures of dextrose and cane sugar. He finds 
that with slight modifications of the conditions described by Kjeldahl 
useful results may be obtained. If twice the amount of potassium- 
sodium tartrate prescribed by Kjeldahl is employed and the time of 
heating shortened to 5 minutes, only about 14 mg. of copper will be 
thrown down by 10 gm. of cane sugar (instead of 110 mg. as under the 
former conditions), and if the time is measured exactly concordant 
results will be obtained. 

. .Studies on malic acid, Htloer and H. Ley (Ghem, Ztg,j 23 {1899)^ 
chemical characteristics of malic ^ acid prepared 
trom the fruit, berries, and other parts of various plants was studied, 
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and also tlie metliod of qnantitativedetermiiiation. Palladioiis chiorid 
was found to bo a means for the determioation of malic acid in tlie 
presence of tartaric acid^ etc., especially in wine. With, tlie exception 
of glycerin no normal constitnent reduces alkaline palladious elilorid^ 
while malic acid separates out the metallic palladium after 10 minutes^ 
boiling. This can be collected in aa Allihn’s tube and weighed direct. 
In determining malic acid in wine the wine is evaporated to about one- 
third ^ the acids precipitated with lead acetate, and the precipitate 
redissolved by hydrogen sulpMd or carbonic acid. 

A contribution to tlie chemistry of butter fat. 11, Clieinical 
composition of butter fat, 0. A. Beowne, Jr. [Joiir, Amer. Ghem, Soc.^ 
21 {1899)^ No, 10^ p^, 807-827 ), — Continaing Ms previous investigations 
(E. S. E., 11, p. 308), the author has analyzed the soluble and insoluble 
fatty acids, and studied the glyccxids of butter fat. He gives the 
methods and results, together with notes on the accuracy of the meth- 
ods employed. 

Composition of hitter fat. 


i 

1 

Acids. 

Triglyc- 

erids. 

Insoluble acids : 

! Per cent. 
1. 00 
32. 50 

1. 83 
38. 61 

9. 89 

2. 57 

.32 
.49 
2.09 
j 5.45 

Per ce7it 
1.04 
33, 95 
1.91 
40.51 
10, 44 
2.73 

.34 
.53 
2.32 
6. 23 



Palmitic - 

Myristic - 

Xiaiirio 

Soluble acids : 

Caprio... 

f In.pi'yHc ... 

Caiiroio 

Butyric 

Total ■ 

94. 75 

100. 00 


Other bodies, such as coloring matter, lecithin, cholesteriu, phytosterin, etc., 
which occur iu butter tat in only minute cnantities, have not been considered in the 
above analysis. These siibstanccvs go to make up the unsaponitiahle ma,tter of hat- 
ter fat, the total aiuoiint of which we have found to he only about 0.1 per cent. 

have made an elementary analysis of butter fat and find the agreement 
between the actual percentages of carhoiij hydrogen, and oxygen, and the theoret- 
ical tigures, as calculated from the percentages of the various glycerids in the pre- 
ceding table, to be very close. 


Elementary compontioii of hntter fat. 



Carbon. ^ 

Hydro- 
gen. ■ 

Oxygen. 

Actual ..... 

Per cent. 
75.17 
74.86 

Per cent. 
11. 72 
11.71 ; 

i 

Per cent. 
13. 11 
13. 43 

Theoretical 



^^The close agreement between these two sets of results would indicate that the 
figures expressing the percentages of acids and glycerids are not very far removed 
from the truth. ... 

While the, evidence is strongly in. favor of the .existence of, complex glycerids^ 
there are equally good reasons for heliering in the existence of simpler bodies. An 



616 


EXPEEIMENT STATION RECOEB. 


analysis of tlie fatty acids ifoiri tlio (lilTereufc fractions of Isutter oil and liiitter 
palmitin would throw iiiiicli upon the constitution of the giycerids contaiinal 

therein. For sncii worlc, however^ oiirtinie has heen too limited. 'We hope, if possi- 
ble, in the future to coiitimie oiir work in this direction/^ 

A contribution to tlie chemistry of butter fat. Ill, Tlie clieiii- 
istry of rancidity in butter fat, 0. A. Browne, Jr. {Jour. Amer\ 
Chem. Soc.j 21 (1899)^ No. ii, pp. Tlie term rancidity is used 

to mean not merely a (leyelox)inerit of free acid, but any clieinical or 
pliysical change in tlie character of a fat from the normal. The aiitlior 
points out the distinction between rancid butter and- rancid batter fet. 
The present investigations were confined entirely to pare butter fat and 
not to butter. 

The changes undergone by a sample of butter fat diiriiig, 8 months 
are given, showing that with the development of rancidity there was a 
decided increase in the acid, saponification, and Eeicliert numbers, a 
slight increase in the ether number, and a very marked decrease in the 
iodin absorption. Additional data for 4 samples of fresli and rancid 
butter fat show that with the advance of rancidity there is an increase 
in the acetyl number and a decrease in the percentages of insoluble 
acids and glycerol. 

The eftects of rancidity upon the acids of butter fat are discussed at 
considerable length. Elementary analyses of fresh butter fat and ran- 
cid blitter fat 2 years old showed ‘Hhat the efiect of rancidity is to 
cause a decrease in the percentages of carbon and hydrogen, with a 
corresponding increase in the percentage of oxygen.’^ 

, The increase of the saponification number as rancidity advances is 
explained by the breaking up of higher acids into acids of lower molec- 
ular weight, which is confirmed by the decrease in percentage of , insol- 
uble acids and the increase in the Eeichert number. Little ditlereiice 
was found in the majority of experiments between the molecular weighi s 
of the' volatile acids from fresh and rancid samples, the general tendency 
seeming to be toward, a slight decrease in this constant as the butter hit 
became rancid. 

111 the development of acidity .there seems to be a gTadiia.1 brea/kiiig 
up of all the giycerids, although the first change is aiipai'ently a,.n, oxi- 
dation of some of. the oleic acid. The author notes that the aniount of. 
free volatile or soluble acids in rancid butter fat is loiicli smaller than 
might. be expected, and states in explanation of this that “the first 
products "'forined by the decomposition of oleic acid are not of an acid 
but of an aldehyde nature. These aldehyde bodies are further changed 
by. oxidation into soluble acids, but this takes place only in a very 
^ .advanced stage' of rancidity.’^ In the process of saponification with 
, alcoholic potash these aldehydes are decomp.ased into acids. This also' 
'' ; is given as an explanation of another fact, namely, the increase in the 
". '.ether ii limber with rancidity, while theoretically the quantity of neutral 
fat (represented by ether number) should become, steadily less.. The 
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presence of aldeliycles vitiates tlie true ether number. The following 
table is given as showing the probable manner in which the oleic acid 
of butter fat is decomposed : 


Deconipoaition of oleic acid in 'butter fat 


Butter fot. 

Condition. 

1 

Oleic I Insolnble 
acid, acids. 

Loss in 
oleic 
acid. 

Loss in 
insoluble 
acids. 

Acetyl 

number. 

Increase 
in acetyl 
number. 

Increase 
in oxy- 
acids. 

Ko.l 

Erosli,. 

Per cent. 
38. 28 
31. 85 
32. 81 
21. 93 
38. 76 
25. 03 
38. 79 
9.49 
i 

Per cent. 
88. 96 
85. 06 

86.41 

80.42 
88. 46 
81. 15 

! 87. 72 

72, 03 

1 

Per cent 

Per cent. 

3.5 
10.9 
4.1 
L5.1 
3.8 
18.0 1 


Per cent 

Xo.l 

No. 2 : 

Rancid 

Breish 

6. 43 

3. 90 

7.4 

1. 78 

Xo.2 

Xo.3 

i Ran c id 

I Eresh 

10. 88 

5. 99 

11. u 

2.51 

Xo.3 

No.4 

Rancid 

Eresh 

13. 73 

7.31 

14.2 

3. 28 

hro.4 

: Rancid 

29.30 

15. 69 




1 





^‘'The loss in insoluble acids accounts for but little more than half the loss in oleic 
acid; the ratio seems to be a fairly constant one, and averages about 55 per cent. 
This figure, then, may he tahen to represent approximately the amount of oleic acid 
in the loss lyhich is converted into lower soluble acids. Calculating the increase in 
the acetyl numbers to dioxystearic acid will make up about 25 per cent more of this 
loss in oleic acid, thus leaving about 20 x)er cent still unaccounted for; the forma- 
tion of insoluble aldehyde products during the saponification may explain this 
discrej)aiicy.'’-' 

Tlie reason for the decrease in the percentage of glycerol as rancidity 
advances is discussed without arriving at any satisfactory explanation. 

The effects of rancidity upon the physical constants of butter fat are 
showily there being an increase in the specific gravityj something of a 
decrease in the temperature at which turbidity appears (critical tem- 
perature)y and an increase in the refractive index. The combustions in 
a bomb calorimeter showed a marked decrease in the heats of combus- 
tion of rancid fat. 

Report of chemist, R. Haecoukt (Ontario Apr. Col. and Expt Farm Fpt ISBS, 
19-29 ). — A summary accouut of the work of the chemist during the year, includ- 
ing especially analyses of fertilizers, oat grains and hulls (food constituents), and 
roots and tops of common red, mammoth, and alsike clover, aud alfixifa at difterent 
stages of growth (fertilizing constituents), and a study, including digestion experi- 
ments, of the effect of the stage of growth on the composition of alfalfo (see p. 662), 

Chemistry: Its evolntiou and achievements, F. G. Wiechmann, (Few York: 
JVilUamlt Jenkins j ISBO^pp. I7d).— -The author discusses the growth ot* chemistry from 
ilso early alchemists to the present time. The great discoveries * and the more 
important theories are spoken of, and much historical matter gathered, from a variery 
of sources is brought together in concise form. A some-what detailed name and sub- 
ject index adds to the usefulness of the volume. 

Plant and agricultural chemistry, M. ' BerthbloT' regStale et agrimU. 
Fiiris: Masson Co.j 1899^ mis. I, pp. XVI-\-oll, figs. 4; 2^ pp. ¥1-^441, fipB. Sf Sj 
VI~¥917ffigs. 6; 4, pp. ,^).— This book is a collection of the reports 

of the work of the author, esjrecially at the station for plant chemistry at Aleudon, 
which have appeared from time to time in the Annates de Physique et 'Chinie. The 
first volume deals with the fixation of free nitrogen by soils and by plants, the second 
volume is, devoted to general studies on plant growth and the chemical action ol 
light, the third includes special studies on plant growth, and the fourth is devoted 
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to studies of cultivated soils and of wine and its l)Ouciiiet. Of the many valuable 
papers included in these volumes those relating to the aiithoi-’s noted investigations 
on the fixation of the free nitrogen of the air by soils and plants are especially inter- 
esting and important. 

Dairy chemistry: A practical handbook for dairy chemists and others having 
control of dairies, H. D. Eichmoxd {London: Chas. Griffin tj’’ Co, Ltd,, 1899, pp. SS4, 
figs, — This is a comprehensive treatise on the chemistry of milk and dairy prod- 
ucts and the methods of analyzing them and of conducting dairy inspection. TlieS 
chapters treat of the constitnents of milk, the analysis of milk, adulterations and 
alterations of normal milk and their detection, chemical control of the dairy, biolog- 
ical and sanitary matters, butter, other milk products, and the milk of mammals 
other than the cow. A large number of useful tables are incorporated in the body of 
the book and in an appendix, and a chapter is added on the standardization and 
calibration of apparatus. The author is the analyst to the Aylesbury Dairy*t!bna.|i^y 
and is well known as a dairy chemist. The large amount of analytical data an(r 
observations accumulated by bis predecessor. Dr. Yieth, during the period of 12 
years in which he occuiued the position of analyst in the above comx)any, has been 
made use of in p^reparing the book. 

Dictionary of industrial chemistry in its relation to manufacturing, metal- 
lurgy, agriculture, pliarmacy, pyrotechnics, arts, and manufactures, A. M. Villon 
and P. Guichahd (Dlciionimire de chimie indnsirieUej eontenant les applioations de la 
cliimie a Vindustrie, a la metallurgie, a Vagricxiliurej a la pharmaolej a la pyrotechnie et 
aux arts et niMiers. Paris: Tignol, 1899, i'oLB,pp. 104, ill,). 

Practical manual of the analysis of alcohols and spirits, C. Girard and L. 
CuNiASSE (Manuel pratique de Vanalyse des alcohols et des spiritueux. Paris: Masson 
f Co., 1S99, pp. VlII+44d). 

A quarterly review of the progress in medical chemistry, T. Panzer (Oesterr. 
Chem. Ztg., B (1899), No. 15, pp. 863, 364). — The greater part of this article is devoted 
to a review of the recent work on albuminoids. 

Guide to the chemical analysis of alimentary substances, A.Gadola (Guida 
per le recerche cMmiclie mile sostanze alimentari. Casertu: S. Marino, 1899). 

Chemistry of essential oils and artificial perfumes, E. J. Parry (London: Seoti, 
Greenwood cfi Co., 1899, pp. dll, figs. BO). 

On the volumetric determination of zinc, Pouget ( Gowpl Eend. Jead. Sd. Paris, 
M9 {1899), No. l,pp. 45-47). 

Basis for the examination of butter by the refractometer, A. Partheil 
(Chem. Ztg., £3 (1899), No. 80, 2 ?. 584 ), — Pure preparations of the principal constit- 
uents of butter fat were tested in the refractometer. The ^^alues obtained indi- 
cate that the parallelism observed in i>raetice between the iodin number and the 
index of refraction rests nx>on a scientific basis, but that no jjarallelism was apxjarent 
between the Reichert Meissl number and the index of refraction or tlie temperature 
coefficient for the reaction. ' 

Cryoscopy of butter and margarin, Pouret (Bui. Soe. Chim. Paris, 3. ser., 33 
(1899), No.lo,pp 738-740). 

'Determination of acidity of must, wines, and vinegars by eudiometric 
method, A. Bernard (Bui. Soe. Nat. Agr. France, 59 (1899), No. 7,pp 505-510), 

The examination of malt, L. Adbry (Chem. Ztg., 38 (1899), No. 80, pp. 849, 850). — 
A description of methods. 

The accuracy of the Jorgensen method of estimating boric acid in preserved 
meat and the separation of the boric acid and borax, A. Beythien and H. 
Hempel (Ztsclir. Untersuck. Nalir. u. Genussmtl., 3 (1899), No. 11, pp. 843-851). 

A chemical study of wheat, C. B. Prankforter and E. P. ■ Harding (Jour. 
Amer. Chem. Soc., 31 (1899), No. 9, pp. 758-769). — This investigation relates to wheat 
oil — its viscosity, index of refraction, absorption spectrum, saponification number, 
iodin number, and acid number, and the determination of glycerol, lecithin, and 
parooholesterol. 
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Tile cliemical cliaiiges in rye and wheat dlnring molding and sprouting, E. 
Bchekpe (Ztschr. UnfersuelL 2s^ahr. n. Getiussmtl,^ :3 (1899), No. 7, 2 )p. S50-5oS').~~Thii 
investigation covers changes in weight of the dry matter, nitrogen, starchy water- 
soluble carbohydrates (those soluble by the aid of diastase), pentosans, cell mate- 
rial, fat, and ether extract. In addition the acidity, ammonia, water-soluble sub- 
stance, together with its nitrogen and ash content, water-soluble carbohydrates, 
the nitrogen oi: pure protein, and the fat and ether extract were studied more espe- 
cially from a chemical standpoint. 

Cliemical examination of tobacco smoke, H. Thoms (Clwn. Ztg., 333 {1899), Ko. 
SO^ jyp.SoS-Sod). A paper presented at the Munich meeting of the Association of 
German Naturalists and Physicians. The i)omts investigated were (1) the nicotiii 
and ash content of the cigars used, (2) what bases pass into the smoke? (3) what 
acids are tormed during smoking? (4) what is the nicotin content of the cigar stub 
remaining after smoking? and (5) does tobacco smoke contain carbonic oxid or 
other poisonous body? 

On the occurrence of barium in plants and in soils, R. Hornberger (_Landw. 
V€‘}\3. StaLj 51 {1899), No. 6, pp. 473-478). — The ash of the trunk wood of 2 copper 
beeches, 102 and 105 years old, was found to contain from 0.97 to 1.2 and 0.57 to 0.9 
per cent ot barium oxid (BaO), respectively. Four hundred grams of the soil on 
which these trees grew, extracted with hot 5 per cent hydrochloric acid, yielded 
9 mg. of barium sulphate. Similar observations by other investigators are noted. 

The occiirrence of chlorin-containing organic compounds in cotton-seed oil, 
and the nonexistence of sulphur-containing bodies in the same, P. N, Eaikow 
{Clumi. Ztg., 23 {1899), Nos. 75, pp. 769, 770; 77, p. 802). 

Further investigations on the volatile mustard oil prepared from a number of 
sample.s of rape-seed cake, G. Jorgensen (Landw. Vers. Stat., 52 {1899), No. 4, pp. 
3269~:?90). 

Hazel-nut oil, J. Hanus (Ztsehr. Untersueh. Nalir. u. Qenussmil., 2 {1899), No. 8, 
%yp. 617-622).— author reports a study of the composition of this oiL 

Formation of furfiirol from starch and its derivatives, F, Sestini (NOrosi, 20 
(1S9S), p. 325; ahs. in Analyst, 24 {1899), No. 279, p. 157). 

On the constitution of vegetable alkaloids, X, Causse (Ann. Univ. Lyon, n. ser., 
1 {1399), No. 2, pp. 99). 

Carbon bisulpiiid {NEngrais, 14 {1899), No. 42, pp. 1000-1002) —A. discussion of its 
properties, manufacture, uses, and application in agricnHiire and viticulture. 

Some boiling point curves, II, J. H. Haywood {4om\ Amer. Chem. Soo~, 21 (1899), 
No. 11, pp. 994-1001).' — The author has worked out the curves for mixtures of benzene 
or methyl alcohol with chloroform, carbon tetraehlorid, ether, and acetone. 

Rise and development of the liquefaction of gases, W. L. Hardin {New Yorh 
Maemillan Co., 1800, pp. 250, figs. 42). 

Indicators and test piapers — their source, px'eparation, application, and tests 
for sensitiveness, A. I. Cohn {New Yorh: John Wiley Sons; London: Chapman if 
Mall, Lid., 1399, pp. [N-\-249 ). — The title page states that this is a resimul of the cur- 
rent facts regarding the action and application of the indicators and teat papers 
which have been proposed from time to time, and are in present use in chemical 
inanipiilations, with a tabular summary of the application of indicators, designed 
ibr the use of chemists, pharmacists, and students.” 

Apparatus for preventing the backward flow of water during exhaustion 
with a water-pnmp, G. Chatanay {Jour. Pharm.et Chm.,6. ser., 9 {1399), No.ll,pp. 
524-527, fig. 1; ahs. in Jour. Chem. Soc. {London\, 76 {1899), No. 444, II, p. 646). 

Tile physical-chemical laboratory of the TTniversity of Giessen, K. Elbs 
( Chem. Ztg., 23 (1399), No. 75, pp. 766-768, figs. 4). — A description with plane. 

^tate analytical laboz'atories, J. Graftlau (Ann, Soi Agron., 1399, II, No. 1, pp. 
122-129). ■' ' .. 
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Moiitlily Weatlier Review ( T. ' S. Dept Agr,. Weather Bureau^ 
Ahnihlg Weather Eerieio^ ;27 (1899)^ Wos. ?\ t2S7-341j pis. 3y Jigs. 6^ 

eJiartsSj <5, 2., figs. 2^ charts 12; 9^ pp. 895-4.4.8 j fig. 1. 

charts II),— In addition to the usual reports on forecasts and warnings 
and on weather and croi) conditions, and meteorological tables and cliarts, 
7 contains special contributions on Gold waves in the Southwest, by 
J. S. Hazen; Every man his own weather prophet, by J. H. Hopkins; 
A study of temperatures at Baltimore, Md., by F. J. Walz; Special 
report on the flood in the Brazos River Valley, Texas, June 27 to July 
lo, 1899, with notes of xmevious overiiows of the Brazos (illus.), by 
I, M« Gline; Volcanic erii] 3 tioiis in Hawaii, by 0. J, Lyons; The tornado 
at I^ew Eichinoiicl, Wis. (illus.), by O. G-. Libby; The use of the storage 
battery for the electrical recording iiistruinents, by B. G. Vose; Irriga- 
tion by wirCy by A. Betts; Climatology of the Isthmus of Panama, by 
H. L. Abbott; Tornado observations, by A. H. Gale; The force of a 
tornado, by B, F. Groat; Sudden osciIlation.s in lake level— pressure 
waves (iiliis.)? by A. J. Henry; and Tornado, hiirricane,' and cyclone, 
by M. Watts; and notes by the editor on effect of wind, on catch, of 
rainMl, seismograph stations in the United. States, temperatures in 
the sunshine, destructive frost of June 30, 1899, in Ohio, chalk-plate 
maps, tornado phenomena, local winds that are not tornadoes, spurious 
tornado photographs, general forecasts for Washington, Oregon, and 
Idaho, the preseift status of meteorology, the diurnal variation of the 
barometer, and river discharges in Colorado. 

iNo, 8 contains special contributions on Waterspouts at Key West, 
Fla. (iilus.), by H. E. Boynton; Water temperatures of the Great Lakes, 
by K. B. Conger; Conduct and the weather,^ by E. G. Dexter; Auto- 
matic records of a thunderstorm (iilus.), by Ht H. Kimball; Thunder- 
storms on August 2, 1899 (iilus.), by A. J. Henry; and notes by 
the editor on a newspaper tornado fake, display of forecast cards on 
street letter boxes, lin pro veinents in map of the section reports, chemis- 
try of vegetation, the direction of rotation, standard time, the ether 
and the atmosphere, from Honolulu to Iowa, do local storms follow 
river valleys ? W eather Bureau men as university lecturers, the weather 
and the dairy, ball lightning, fillet or ribbon lightning, distant liglit- 
ningjthe storms of August 2, air currents in thunderstorms, Jiiicieiit 
tornado tracks, the second Wellman expedition, and a successor to 
Senor Barcena (Manuel B. Pastrana). 

Ko. 9 contains special contributions on The origin, paths, and limit- 
ing zones of the typhoons of the Orient, by P. Bergholz (translated by 
C. Abbe); The international cloud work of the Weather Bureau, by 
F. H. Bigelow; Floods and flood problems, by H. 0. Fraokenfeld; 
Small whirling coliiniiis of mist, by E. B. Marean; Additional observa-' 


^ Ahs. hom Psych. Rev., Monograph Sup. No. 10, pp. 104, 
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tioiis of the St» Kitts, W„ 1.^ liurricaiie, by W. H, Alexander; and Pro- 
ceedings of.tlic meeting of the International Meteorological Committee, 
at St. Petersburg, September 2-7, 1899, by A. Lancaster; and notes by 
the editor on results of wo]i;k with balloons anti kites at Trappes, 
France (illiis.), preliminary results of Weather Bureau kite observa- 
tions in 1898, the average temperature of the atmosphere, the Inter- 
national Electrical Congress at Como, Italy, instructive laboratory 
experiments (oii the dynamics of the air), meteorology in oiir univer- 
sities, Weather Bureau men as university lecturers, minimum tempera- 
tures on iiiountain peaks, August weather on the Pacific Coast, the 
calculation of the resultant wind, and x^robable cloudiness during total 
solar eclipse of May 28, 1900 (see below). 

Report of the Chief of the Weather Bureau for 1899, W. Ij. Moore ( P. S. Dept. 
Agr.j Weather Bureau Doc. ;3'6(5, j,>jR i?J). — This is a report of the operations of the 
Weather Bureau during the fiscal year ended Jim© 30, 1809. In adtlition to a gen- 
eral summary of the work of the year, this report discusses 1}riefly the IVest Indian 
service; the convention of Weather Bureau officials at Omaha, Nebr., October 13-14, 
1898; loss of life and. property in the United States hy liglituing in 1898; meteoro- 
logical cliarts of the Great Lakes; aerial observations; intei-'Ratioiial cloud obser- 
vations; plateau barometry; climate and crop work; Monthly AVeather Review; 
California rainfall and xVlaskan temperatures; distribution of forecasts and warn- 
ings, and a number of other less' important topics. 

Meteorology, J. B. Rf.ynolds {Ontario Jgr . Col. and Exp ) t . Faim , lipU 1898 f pp. 
Qj Tridaiiy observations on dewpoint and humidity during 5 months (June~ 
Ootoher) of 1898 are reported and hriefiy discussed. 

About the weather, M. AV. Harrington {New Yorlc: P. Appleton f Co., 189.9, 
pp. AX + fgs. 48). — ^This is the first of a series of Home Reading Books” 

edited by AY. T. Harris, U. S. Commissioner of Education. The subjects discussed 
are *. The contest of mankind with the weather ; remedies against injuries hy weather ; 
pressure of the air and its measurement; kinds, distribution, velocity, and measure- 
ment of winds ; temperature ; humidity or moisture— dew, fog, cloud, rain, and snow ; 
cyclones or lows and anticyclones or highs and the weather accompanying them; 
tornadoes ; ice, sleet, ball snow, and hail ; thunderstorms and cloud-bursts, lightning 
and thunder; diurnal and annual changes in weather; local influences on weather; 
weather predictions; progress of knowledge of the weather; simple experiments 
with air; fiimiliar effects oiXveather changes. 

In a l)rief introductory chapter the editor explains the plan and purpose of this 
series of books. 

Vertical gradients of temperature, humidity, and wind direction, H. C. Frank- 
ENFELi) and G. F. Marvin {U. S. Dept. Agr., Weather Bureau BuL F {Doc. SOS), pp. 
A1,2 )Js, 4, Jigs, 6‘).—This is a preliminary, report on kite observations, at 17 stations 
in the United States during the year 1898, with an introductory chapter on the con- 
struction and operation of the kite ineteorog'raph. The temperature conditions at^ 
all elevations and under varying conditions of weather and time have been com- 
puted in terms of the gradient in degrees Fahrenheit for 'each 1,000 it., and in the,; 
increase of elevation necessary to canso a fall of 1 degree in th©' temperature.' . The 
mean results, howmver, are given only in degrees per thousand feet.” ', ' ■ 

The probable state of the. sky along the path of total eclipse of th©' sun, ' May 
' 28,, 1900, observations of 1899, F. H. Bigelow {U. 8. Dept.Agr.,, Weather .Bureau 
BuL $7,pp. 23, charts i).— This is the^third report,'(E. S. R., 10, p.'827) on observations 
; to' determine the prevailing average cloudiness .'in.'the districts covered' by the eclipse 
track* 
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Tile mild temperature of the Pacific Hortliwest and tlie influence of tlie 
^“Kiiro Siwo,” B. S. Pague (Fortland, Oreg,: Weather Bureau Print, 1899, pp, 11, charls 
S ). — This paper, '^vHch is published by permission of the Chief of the U. S- Weather 
Bureau, imderfcakes to demonstrate that the mildness of the temperature of the 
Pacitic Northwest is not due to the influence of the Kuro Siwo, or Japan current, 
but is a result of the dynamic heating due to compression of the air descending the 
Path lie slope. 

■Variations in lake levels and atmospheric precipitation, A. J. HniiGiY ( IT. S. 
Bept Agr., Weather Bureau Doe. 203, pp. S, dgms. 3). — This article summarizes the 
records of past years with a view to showing whether there is any definite relation 
between precipitation and rhe average level of the Great Lakes. 

It is stated that ‘Mt seems possible to indicate the level of the Lakes, approxi- 
mately at least, by closely observing the precipitation in the various watersheds, 
especially the amount of snow and the manner of its disappearance. All inferences 
as to the probable eftect of precipitation on Lake levels must be contingent, how- 
ever, upon the maintenance of a constant cross section and sloi)e in the present con- 
necting channels 

An advance in measuring and photographing sounds, B. F. Shakpe ( IT. S. Dept. 
Agr., Weather Bureau Dog. 202, pp. TS,<pls.7,figs.3 ). — An article reprinted from the 
Monthlg Weather Eemetv, 27 (1899), 2To. S,p. 205. 

The'earbon dioxid of the ocean and its relations to the carbon dioxid of the 
atmosphere, G. F. Tolmak {Jour. Geol., 7 ( 1S99), No. 6, pp. 585-618, figs. 6). 


WATER— SOILS. 

Cooperative experiments in soil moisture, J. B. Eeynolds 
(Ontario Agr. mid Mvpt. Union Rpt. 1898, pp. 57-60). — A brief account 
is given of observations during one month on clay loam soil planted in 
.turnips, liglit sandy loam in barley, and heavy clay in winter wheat. 

The following method of taking samples of soil was used and proved 
very satisfactory : 

The apparatus consists of a brass tube 1 ft. long, with an inside thread cut at 
one end. Into this end fits an iron shank, about 3 ft. long, having a vsimilar outside 
thread cut at one end and wnth a large eye at the other, into w^hich a 'wooden handle 
fits. The other extremity of the brass tube is fitted with short curved steel knives, 
which serve the purpose of cutting out a tube of soil. [See also p. 625.] The sample 
is taken by a combination of boring and downward pressure and the tube of soil 
passes up the brass tube until tbe latter is filled. Tben the filled tube is unscrewed 
from the shank, slipped into a tin case previously labeled, and the tin caiae Is then 
corked tightly and put into a wooden box. The end of the box slides in and Out of 
a snogly fitting groove, and when the box is thus closed there is little chance for tlie 
moisture to escape from the soil within. 

^Lifter the first tube has been removed from the shank a second is screwed on and 
a second boring is made just below the former, and after that a third. It has been 
our practice so far to take 3 depths*— 2 a week; and as the wooden box will contain 
just 6 tubes each box represents 1 week^s work. When filled the box is shipped to 
the laboratory for the determination of the moisture content/^ 

The sedinient content of irrigation water J. D. Kobus (Medsd. 
Proefstat, Oost tfava, 3. ser., No. 14j pp. 24). — Observations on the 
sediment content of a large number of samples of water taken at' dif- 
ferent, dates from 6 sources of. supply for irrigation purposes are 
reported. The average amount of sediment in. the 6 cases varied ■ from 
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131 to 422 mg* per liter. The phosphoric acid in the sediment vaxied 
from 0.3 to 1.7 per cent 5 potash from 0.21 to 0.6 per cent; the nitrogen 
from 0.16 to 0.4 per ceiit« 

Contributions to tlie study of Russian soils, A. Soyietov and 
17. Adamov (8L Fetershurgj 1899^ pt 12^ p, 137; rev. in Selsh Kohz. i 
Lyesov.^ 198 {1899)^ Jnne^ pp, 718, 719). — Of the articles in this publica- 
tion two are of especial interest. ■ The hrst, The phenomena of reaction 
between the mineral and organic x>arts of the soil, by P. Lyashcheiiko, 
gives the results of investigation on the chemical properties of linmns. 
These investigations corroborate the view advanced earlier by some 
scientists that humus is capable of decomposing mineral salts, both 
soluble and insoluble, and also natural minerals. The author finds 
that the admixture of salts with the humic substances increases this 
decomposition. Thus the reaction between the mineral and organic 
parts of the soils may be considered as a simple chemical reaction, 
which, among other things, fully explains the vegetable origin of 
cherii 02 :em. 

The second article. The development of the root system in plants in 
'dependence on the concentration of the soil solutions, by S. Kravko\', 
reports experiments which lead to the conclusion that there is a regular 
correlation between the concentration of tbe aciueoiis solution of the 
soil and the life of the roots (of barley). Tbe author concludes that 
the roots of plants usually depend for their nourishment entirely upon 
the materials in solution in the soil, and only make use of their ability 
to take up plant food from the solid particles of the soil by means of 
acid secretions under unusual conditions or at critical periods of the 
life of the plant. — p. fireman. 

Some methods for the determination of the productiveness of 
soils, W. W, Winner {Izv. Moscow SelsJc. Khoz. Inst., 5 [1899), No. 2, 
pp. 117--144). — ^The author explains his method of making a soil survey 
of an extended area. For this juirpose a large number of samples of 
soil are taken and observations on topography and surface geology of 
the locality and the physical characteristics of the dillereut soil layers 
are, made, the level of the ground water, etc., being at the same time 
recorded. The samides so collected are classified as regards their more 
important features. The separate groups are then subjected to a pre- 
liminary examination with a view to more accurate classification and 
the selection of the samples requiring detailed examination. In this 
preliminary examination determinations are made of ( 1 ) the undecom- 
posed mineral matter (“ skeleton’^) of the soil, ( 2 ) the products of weath- 
ering (clay and zeolites), and (3) the humus content. The first throws 
light OH' the origin of the soil, the second and third on its formation 
and present condition. 

The separation of the clay and zeolites from the uiidecomposed skele- 
ton” presents great difficulties.' For the estimation' of the former the 
author prefers a method based on the determination of chemically com- 
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Mned water. Glieinically combined water is a necessary constituent 
not only of clay, bat of all its components, namely, of zeolites and 
hydrated combi nations of oxid of iron, alumina, and silicic acid; and 
in these substances tlie water content liiictiiates within narrow limits 
(10 to 20 per cent), approaching that of kaolin, which, according to the 
forniiiia AbO-j, 2 Si 02 , 2 H 2 O, is about 14 per cent. 

The ehemically combined .water is determined by subtracting .from 
the total loss on ignition the weights of the humus and of the hygro- 
scopic water. From the amounts of chemically combi!.iecl water thus 
determined the proportions of zeolites and clay in the soil are estimated* 

This method was compared with the mechanical method on 6 dif- 
ferent soils. The average content of clay by tiie meehaiiical method 
Avas 11.4 per cent, by the author's method 11.3 per cent. The agree- 
inent was close, except in case of sandy and A^eiy clayey soils. The 
author’s inA^estigatioiis indicate that Avith such soils the mechanical 
method gave too low results. On the whole, the combined- A^mter iiiethod 
gave very satisfactory results on clayey, medium, and sandy soils. 

The determination of humus presents little difficulty, and skeleton 
may be determined by difference. It is sometimes desirable in addition 
to the above to determine carbonates and soluble salts (alkali), but this 
is easily done. 

By means of the preliminary examination the number of samples 
requiring detailed examination is greatly reduced. In the latter. the 
same objects are kept in vicAv as in the preliminary study, \uz, tiie 
origin, processes of formation, and i>reseat condition of productiveness. 

Oouclusioiis as to the first two points are based upon the field and 
geological observations and upon (1) changes in the mechanical (;oni- 
positlon of the skeleton, as determined by comparing the ineehanierd 
composition of the subsoil, soil, and the intermediate liorizon; {2)' the 
degree of the weathering of the soil, as compared with parent rock,, as 
determined by the data as to the chemically combined water ; (3) the 
changes in the composition of the products of the weathering, as deter- 
mirieil by the amount and composition of the zeolitic portion of the 
' soil and subsoil^ (4) the changes in the contents of carbon dioxid in 
different horizo,ns, and (5) the distribution of organic matter in the 
various horizons. To ascertain these and many other features recourse 
must be had to the most Auiried methods. 

For te.stiiig the productiveness of the different soils the author uses 
the so-called ‘^culture method.’^ This consists of testing the soils in 
pots under different crops with and without fertilizers. In experiments 
with 6 different soils on which oats,* vetches, and millet Avere grown 
the crops showed an increase of yield, due to fertilizers inversely pro- 
portional to the richness of the soil, the richness of the soil being m.eas- 
, urecl by the, amount of humus and clay present. The author holds that 
y:':the, productiveness, of soils is- a resultant' of Two mutually opposing 
activity of 'soils, the activity of soils.' being meas- 
ured by the proportion of sand particles larger than 0.01 mm. 
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In laboratory experiments mKiertaken*witli tlie object of determining: 
the energy of the decomposition of hniniis and the formation of nitrates, 
it was foimd that the Ibriiiation of carbon dioxid was iiiversel3^ propor> 
tioiial'to the humus content of the soli, and that the smaller the nitro- 
gen content of the soil the more energetic (relatively) the formation of 
nitrates. — p. fireman. 

Determination of soil nioisttirej J. B. Reynolds (Ontario Agr. Col. and ISzpt. 
Farm Bj)!.. lS98j pj). 3, 4). — Tlie methods of talcing samples and determining moisture 
are briefly described. The sampler used consists of a seamless brass tube 1 ft. in 
length and f in. in diameter, with a female thread at one end. To fit this, an iron 
shank about 3 ft. long, with a similar thread outside was made. Through the top 
of the shank a wooden handle 2 ft. long passed to serve as a lever in turning the 
instrument and boring into the soil. Into the other extremity of the brass tube 
were fixed 2 closely fitting knives, about r in. long, made of the hardest steel, and 
slightly curved so as to cut out a tube of soil somewhat smaller than the brass tube 
through which the soil j)assesd^ 

Analyses of rose soils, W. F rear and C. P. Beistle (Jmcr. Gard.^ 30 (1399)) 
JVbs. 361) y. 373; 363, p. 394). — Mechanical and chemical analyses (including solu- 
bility in 1 per cent citric acid) of 3 samples of soil used for culture of roses are 
reported, and their adaptability to the purpose for which they are used is briefly 
discussed. 

Tile effect of .surface cultivation on the moisture of the soil, J. B. .Reynolds 
(Ontario Agr. Col. and Ezpt. Farm Ept. ISOS, pp. 4, J). — This is an account of obser- 
vations during May, June, and July on the moisture content (at depths of 1, 2,. and 
3 ft.) of plats, 1 rod square, on some of which the soil was kept loose and on the rest 
compact. The coueliisions reached are that ^*(1) surface cultivatlou conserves mois- 
ture, and the drier the weather the greater is .the relative efteet; and (2) surface 
cultivation keeps the ground in better eondition Tor lifting the water from below to 
the roots of plants.^^ 


EERTILIZEES. 

On tlie relative value of street sweepings and farmyard 
manure, S. IIhodin (Ii. Lamlt Alcad. Handl.^ 33 (1899), Wo. pp. 
8^-99 ). — The outlior gives a general discussion of tlie cliaracter and 
value of street sweeidngs and tlieir iipplication for fertilizing purposes 
ill dilierent countries in tlie Old and Hew World. In order to deter- 
mine wliat proportion of street sweepings from Stocldiolin, Sweden, 
was of actual maimrial value and wliat was useless admixtures, a 
carload lot of tbe sweepings, weigliing 7,900 kg. wMsS picked over. 
Hiiiety-oiie per cent of tbe sweepings was found to consist of materials 
like liorse manure, wood aslies,' animal and vegetable refuse matter, 
wMcli are of direct fertilizing value. ■ The rest, 9 per cent, was made 
up of useless admixtures like paper and pasteboard (2.5 per cent), rags; 
(1.3 per cent), raw bones (0.9 per cent), straw and bast (0.8, per, cent), 
glass ( 0.9 per, cent), stoneware and china ware (0.4 per cent), stone and,, 
slag (0.9 per cent), tin plate and tin cans (0.4 pe,r cent),' etc.' 

.For the purpose of determining the actual fertilizer value, of street 
sweepings ' aS' compared , with difterent , kinds of , farmyard manure, 
experiments were made with peat manure,' straw manure, and street 
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sweepings on tlie experimental, farm at Albano,. Sweden. Tlie peat ma- 
nure was from the Stockholm street-car stables, in which peat is used 
as an absorbent The straw manure was from cow stables mainly* 
The co.iiipositioii’ of these materials was determi.iied by chemical analy- 
sis, as follows; 

Com^position of peat manure^ straw manure, and street sweepings. 



Peat 
manure 
(per cnb. 
meter of 
550 kgs.). 

Straw 
manure 
(percnl), 
meter of 
687 kgs.). 

Street 
sweeping's 
(per eiib. 
meter of 
471 kgs.). 

Soluble in 2 per cent liydrocliloric acifl : 

Potnali - 

Kgs. 

3. 55 
1.20 
L70 
1.00 
2. 00 
86. 60 

Kgs. 

2. 90 
2. 90 

3. 50 
.64 

4. 50 
127. 00 

Kgs. 

2. 00 
22. 00 
.95 
.03 
3. 30 
93. 00 

Lime ... . 

Phosplioric ncitl * 

Amnion ical nitrogen 

Organic nitroyen 

Or'‘'''anic matter * 



The value of a cubic meter of the three materials, according to 
Swedish valuations of fertilizing materials, was $1.24, $1.83, and $1.17, 
respectively. 

In studying the comparative fertilizing value of the fertilizers men- 
tioned, a piece of land 1.8 acres in extent was divided into 9 equal 
plafs, 3 of which received no manure, 3 straw manure, and 3 sweepings. 
Barley was grown on the plats in 1897 and oats in 1898. No manure 
was applied in 1898. On another field of 2.47 acres a similar division 
was made and the same fertilizers apxfiied, with peat manure in addi- 
tion. Beans were grown on this plat. The soil in case of both fields 
was a heavy clay. Seventeen loads of manure ])er acre were put on 
the barley field and (j5| loads on the bean field. The average results 
obtained are shown in the following summary table: 


TiekU per acre of 'barley, oats, and beans with different hinds of manure. 



Barley, 1897. 

Oats, 1898. 

Beans, 1898. 

drain. 

Straw. 

Xet 

return. 

Grain. 

Straw. 

Xet 

return. 

Beans. 

Vines. 

Xet 

return. 

Straw marmre 

Peat manure ... 

Lbs. 

2, 661 

Lbs. 

3,567 

$44.75 

Lhs. 

2, 270 

Lbs. 

4, 124 

$51. 72 

Lbs. 
4,434 
4,866 
i 4, 302 

.Lbs. 

5, 155 
5, 667 
4, 560 

$70. 69 
89. 74 
62. 40 

Sweepings 

Unmamired 

2, 360 i 
1,843 1 

1 

3,253 
2, 658 I 

, ’ - 1 

33. 78 
28.93 , 

2, 153 

1, 763 

3,845 * 
3, 276 : 

46. 00 
37. 29 


i i 




The figures given for net returns were obtained by deducting the cost 
of growing the, crops and the cost of manure if om the value of the prod- 
uct. It will be seen that even if street sweepings do not possess the 
high value of either x}eat manure or straw manure they are profitable 
fertilizing materials. 

Favorable practical experience as to the application of sweepings as 
a fam manure oii' land of different character is cited. — R. w. woll. ' 
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On tlie effect of animal manures on marsk soils, P. Hellstrom: 
{1C LandtAluid. IlandL^ 33 {1899)y JCo, 3^2^]) .167-171), — As a contribiition 
to tlie question of the effect and relative value of manure from cliffereiifc 
farm animals on, marshy soils, the author conducted pot experi- 
ments ill zinc cylinders 30 cm. high and 25 cm. in diameter. The ferti- 
lizers applied were extracts of horse, sheep, and cow manure, liquid 
manure, and slaked lime. The manure extracts were either applied 
directly or after having been previously sterilized by boiling on 
3 successive days for 30, 10, and 10 minutes, respectively. Each pot 
received the equivalent of 2.5 gm. of manure. Two pots were leftunma- 
niired. The pots were filled with soil from a new-broken marsh which 
had not been fertilized and had not grown any crop. Peas were planted 
in the boxes, and after germination were thinned to the same number 
of plants in each pot. The average results for the different fertiliza- 
tions are shown in the following table: 


Data for 10 pea j^lants grown wWi dijferent fertilisers on marshy soil. 



1 

Peas, 

Vines. 

Peas and 
vines. 

Xumber 
of pods 
per 10 
plants. 

Average 
NYCigllt of 
peas. 

XoinamiTO 

Grams. 

5. 51 

Grams. 
10. 92 

Grams. 
16. 43 

14 

Gram. 

0. 134 

Lime. - 

7. 21) 

IG. 39 

23. 08 

20 

.162 

Sheep manure extract 

9.12 ' 

10. 71 

25. 83 

21 

.160 

Sheep manure extract, sterilized 

6.84 i 

13. 20 

20.10 

14 

.156 

ilorwe manure extract 

7.55 j 

17.15 

24. 70 ' 

23 

.161 

Horse liiaimre extract, sterilized 

6.52 ; 

13.49 

20. 01 

17 

.138 

Liquid Biatuire 

12.40 i 

i 17. 25 

29. 65 

17 

.165 

Liquid manure, sterilized 

9.88 i 

i 16. 82 

26. 70 

21 

.157 

Cow manure extract 

8.88 : 

1 16.92 

25. 80 

23 

.163 

Cony manure extract, sterilized 

7.78 i 

15. 96 

23.74 

18 

.158 


The largest yields were obtained by applying extracts of sheep, horse, 
and liquid manure that had not been previously sterilized; in case of 
cow manure the result was less marked. It is evident, therefore, that 
sheep, horse, and liquid manure possess a fertilizing effect aside from 
the qiiaiitities of fertilizer constituents contained in them, viz, through 
the activity of bacteria that are found therein, — r. w, 'woll. 

Analyses of commercial fertiliaei'S, H, J. Winmunq B. Xj, ilAiiTWELi., and C. F. 
Kknyon {Ehode Island Sta. Ikil. 56, pp. 9). — Tabulated analyses and valuations of 46 
samples of fertilizers. 

Commercial fertilizers, M. A. Scovklx., A. M. Peter, and H. E. Curtis 
tucJcy Sta. Bui. S3, pp. S3). — This includes a summary of the provisions of tbe ferti- 
lizer law, notes on tbe selection of fertilizers, and a list of all tbe fertilizers entered 
for sale in tbe State up to tbe time of the publication of tbe bulletin, July, 1899, 
with guaranteed analyses. 

Tobacco as manure, G. FALiks {Tahac, 19 {1899), No. S54, pp. 33). — Analyses are 
given of tbe composted waste products obtained from tobacco manufacturing estab- 
lishments which show this material to he richer in fertUizing elements than ham- 
yard manure. 

Dangerous sulphate of ammonia {Bui. Ap\ {Brtmels], 15 {lS99), No. 4,,pp. 351, 
353), — Analyses are reported of 3 samples of sulphate of ammonia containing over 7 
per cent of free acid (calculated as sulphuric). 

14715_lfo. 7 3 " 
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FIELD CROPS, 

Report of tlie experimentalist, 0, A. Zavitz {Ontario Agr. GoL 
mid Mrpt Farm Ept ISOSppp, 119-188^ figs. 2 ). — The details and results 
of culture experiments and variety tests with imported and lioine-groAVii 
g’l’aiin field roots, sila-s^e, and forage crops carried o|i in 1898 are given, 
ill coiitiiiiiatioii of similar work previously reported (E. S. E., 10, p. 237). 

Tlie exiierimeiital plats for all crops were t -o n RiTe in size. In tlie 
variety tests with grains, seed was sown broadcast at the rate of lOO 
ibs. per acre. , , , 

Barley (pp« 122-126, 141, 142-148), — ^NTineteen two-rowed, 15 six-rowed, 
and 11 Inilless varieties of barley were tested. The average yield for 
the two-rowed and six-rowed varieties was 66.25 hii. per acre, or more 
than 27 bii.' per acre greater than in 1897. The average yield of the 
hnlless varieties was 47 bu. per acre, or nearly 24 bii. per acre greater 
than in 1897. The weight of the different varieties in 1898 was also 
high; that of the two-row^ed and six-rowed varieties having an average 
of 53.3 lbs. per measured bushel and that of the hnlless variety, an aver- 
age of 63 lbs. per bushel. Mandseheuri, a six-rowed variety, gave the 
largest total yield of all the varieties tested in 1898, 77.0 hn. per acre. 
This variety has also given the best average yield of 8 varieties tested 
for 10 years, 65.02 bu. Two-rowed Italian, Jarman Selected Beardless, 
Kinna Kiilla, and Vermont Champion gave the best returns- among tlie 
two-rowed varieties tested, all yielding more than 08 bu. per acre. Hog, 
Purple, Guy Male, and Black Hulless gave the best yields of the hnlless 
varieties, each exceeding 50 bu, per acre. In a test of seeding barley 
broadcast and with a seed drill on 6 different dates, the best average 
results were obtained by seeding with the drill April 22-25, Seeding* 
on these dates has also given the best results for the whole 4 years of 
the test. Winter barley has not proven a reliable crop at the station. 

Peas (pp. 126-130, 148). — ^^Pifty-two varieties were tested, 41 of which 
have been grown on the experimental grounds 5 years in succession. 
The data for the yields of grain and. straw and percentage of grain 
injured by weevils arc tabulated. The best yields in 1898 we,re given 
by Waterloo, Early Fame, White Wonder, and Tall White Marrowfat, 
ill the,order named, each yielding over 30 bu. per acre. White Wonder 
stands at the head of the varieties tested for 8 years, having ' an, aver- 
' age graiii' yield of more,than37 bu. per acre. ' This variety is considered 
especially desirable for comparatively rich soils because of its short 
growth of. straw. The Odd Fellow and Mummy varieties have been 
least subject to weevil attacks. Peas were sown broadcast and in drills 
on 6 different dates. The best results in 1898 and the best, average 
' results for 3 years were obtained from plats sown about April 22 with 
,a drilL 

' Spring wheat (pp.T30-132, 148).— Data for, tests of 48.; varieties , are 
|,i:ecorded. ' The ayerage yield. for .all varieties was 32' bu. per acre. , ' The 
|;||||ges,t, yield, 48.29 bu. per acre,., was afforded by Wild . Goos,e 3 followed 
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by Medealiy 42.55 bu., and Herison Bearded, 41.07 bn. x^er acre. Wild 
Goose has g'iveii the best average yield of 15 varieties tested for 9 years 
or more— -3413 bn. per acre. Red Fern stood second with an average 
yield for the same xteriod of 30 bu. per acre. Herison Bearded is eon- 
sidered one of the best milling varieties tested; its average yield for 10 
years has been 28 bn, per acre, with an average weight of 62.5 lbs. iier 
bushel. The average difterence in yield of seeding wheat broadcast 
and with a drill has not varied more than 10 lbs, per acre in the 4 
years in which this subject has been investigated. Early seeding, 
April 18-19, has given the best results for 6 different dates tested. 

Winter tcheat (pp. 132-136). — A summary is given of the data already 
published in College and Farm Enlletiu 108 (E. S. R., 10 , ]). 63), and, in 
addition, comparative data showing the xiressure required to crush the 
grain of 48 varieties grown in 1896 and 1898. ‘^The 15 hardest wheats 
X>rodiiced an average of 7.2 bu. x^^i' acre less than the average of the 15 
best-yielding varieties, and 2.9 bu. x>er acre more than the average of 
the 15 poorest-yielding varieties.” Pride of Genesee and Tiuidsli Red 
were the hardest wheats tested, each being rated at 1 00. The first, 
however, stands 19 in average yield and the second 42 in a test of 48 
varieties. As a rule, red wheats have xmoveii harder than white wheats. 
The hardest varieties usually give low yields and possess light straw. 

Oats (pp. 136-140, 142, 148). — Of 91 varieties tested in 1898, Yick 
American Baniier, Poland White, Siberian, Joanette, Improved Bes- 
thorne, Holstein Prolific, Probsteier, and Oderbrucker stand at the 
head of the list, in the order named, with average yields of more than 
106 bu. per acre. The Siberian is considered the best all-round variety 
tested, its average grain yield for 10 years having been 82,69 bu. per 
acre. Joanette has given the best average yields of the black oats, 
and in cooperative tests on 108 Ontario farms it exceeded Black Tar- 
tarian by about 2 bu, per acre. Eleven of the varieties tested in 1808 
X^rodiiced grain averaging iix)wards of 40 lbs. per measured busiiel. 
The x)ercentage of luill to grain was least with the Joanette variety. 
Seven varieties x>rodiiced grain having less than 30 x)er cent of hull. 
Oats drilled have given better results for 3 years in succession than 
oats seeded broadcast, and the best yields and heaviest oats pet meas- 
ured bushel have been obtained from seeding on or about April 22. 

After this date there rvas considerable decrease in quantity and 
quality of grain.” Winter oats have not been successfully grown. 

Rpe (pp- 140-141). — Three varieties each of spring and winter rye 
were tested. Dakota. Mammoth and Prolific Spring gave the best yields 
of the spring varieties, each over 35 bu. x>er acre, and Mammoth Winter 
and Monster Winter , the best of the winter varieties, each yielding 
more than 57 bu. per acre. 

Beans (pp. 142-144).— Thirty-seven varieties were tested. ■ White 
Wonder has given the best average yield, for 2 years in , succession, 
27.46 bu. per a(3re. Schofield Pea, Burlingame Medium, Pearce 
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Improved Tree^ and or NTavy have given average yields for tlie 

same period of from 24 to 25 bii. per acre. Tlie best average yields of 
varieties tested for 5 years have been made by Mediiiin or Navy, Boston 
Pea; and Sinail White Fiekh an average of a little more than 18 bn. 
per acre. 

Mixed grain (pp. 144,145). — Eleven conibiiiations of oats, spring 
wheat, barley, and peas have been tCvStedfor 0 years for the production 
of grain and straw. The best yield of straw in 1808 was obtained from 
a mixture of peas and oats and the heaviest yield of grain from a 
mixture of barley and oats. Barley and oats, and barley, peas, and 
oats have given the heaviest yields of grain for the whole period of the- 
test. The iiiiliieiice exerted by the different grains on the j^ield of grain 
is in the following order: Oats, barley, peas, and wheat. 

Seed seleeMon (pp. 144-148). — Different qualities of seeds lor a num- 
ber of crops Avere selected and tested. Large plump seed' have given 
the largest yields and heaviest grain per measured bushel for barley, 
spring, wheat, oats, and peas. Hulled oats gave better yields than 
light-weight oats. Tf hole peas gave yields 3 times greater than crac'.ked 
peas, and in a test of weevily peas only about one-fourth of the infected 
seeds grew. 

Preparation of soil (pp. 149, 150). — Spinng grain on potato, turnip, or 
carrot land gave the best yields on that i^ortion of the plats which 
were plowed. The quality of the grain, however, was somewdiat better 
on the portion simply cultivated. 

Potatoes (pp. 150-159). — The results for 1898 and the average results 
for 3 years are tabulated for 183 varieties of potatoes. Convoy, Empire 
State, and Eiiral Kew Yorker have produced the largest average yields 
for this period, all having yielded at the rate of more than 220 bii. per 
acre. Mnety-oiie per cent of the crop of Eiiral Eew Yorker NTo. 2, 
Ohio Jr., G-reeii Mountain, and Boley Northern Spy were marketable. 
Empire State has given the largest average yield of 39 varieties tested 
for 7 years in succession, and is considered one of the most substantial 
varieties grown. In a- 3-year test of II early varieties, ecjiial portions of 
wiiich were harvested 9, 12, and 15 weeks after date of seeding, Stray 
Beauty gave the largest average yield at the first digging, 124 bn. per 
acre, followed by Early Ohio, 111.98 bu., and Howe Premium., 107.92 
bn. per acre. The largest yields for 4 years in succession liave been 
obtained from planting large seed, and this has been true whether 
whole seed potatoes were being compared or single eye . pieces of diffbr- 
ent sizes. In a test of single pieces weighing 1 oz. each and contain- 
ing difiereiit numbers of eyes, the best yield was obtained from the 
pieces having the largest number of eyes. Potatoes planted in rows 
26.4 in. apart and 12 in. distant in the row and given flat cultivation 
gave better yields than x)otatoes' .planted in rows 33 in. apart and 33 
in. distant in the row and cultivated either flat or hilled. Potatoes cut 
'. . .and planted the same day have given better yields for 4 years in suc- 
5''|;||Ssioii than when planted 4 days after being cut. 
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Mangels (pp„ 160). — Jarman Selected Golden Tankard and Jarman 

Giant Intermediate gave tlie best yields in 1898 in a test of 67 varieties 
of niaiigeis, the yield in each case being at the rate of more than 34 
tons per acre. Among 27 varieties tested for S years Evans Imi)roved 
Mammoth Saw Log, Simmer Improved Mammotli Long Red, Steele 
Long Red Selected, and Carter Champion Yellow Intermediate have 
given the best results, with yields in each instance averaging more 
than 23 tons per acre. 

Sugar beets (p. 161). — Fourteen varieties of sugar beets were grown 
for feeding purposes. Lane Improved gave the largest yield in 1898. 
It has also given the best average yields of 8 varieties tested for 7 
years in succession, a little more than 19 tons per acre. Of the varie- 
ties tested for a less number of years Green Top White and Kew Dan- 
ish Improved, each with yields upward of 20 tons per acre, stand at 
the head. 

Carrots (pp. 162, 163). — The best yields in 21 varieties tested for 7 
years have been made by Pierce Improved Half Long, 29.1 tons per 
acre; Mastodon, 28.44 tons per acre, and Steele Improved Short, 28.41 
tons per acre. In all, tests of 51 varieties are reported, but these 
average yields have in no instance been exceeded. 

Kohl-raM (pp. 163, 164). — Early White Weona gave the best yield in 
6 varieties tested in 1898, 23.05 tons iier acre. The largest average 
yield for 2 years has been made by Large White, 25.70 tons per acre, 
and Early Wliite Yienna, 25.45 tons per acre. 

Fall turnips (pp. 164, 105). — A special feature of this test was the 
determination of the rot-resisting quality of 46 varieties. Varieties 
least subject to rot were Gow Horn, Yellowstone, Early American, 
Purple Top, Y^hite Egg, Jersey Havet, and Jersey Lily,. in the order 
named. 

Boot seeding a/ud euUnre (pp. 165-169). — Seeding mangels, carrots, 
sugar beets, and Swedish tnridi>s 1 in. deep has given better results in 
every Instance than, seeding 2, 3, and 4 in. deep; and large plump seed 
lias given ' better yields than medium sized or small seed, Thiiiiiiiig 
■ when the plants were IJ- to 2 in. high has been found a better practice 
than waiting until the plants have attained a height of 8 to 10 in. Tiie 
average yields from flat culture have been slightly in, excess of the 
yields obtained when ridge culture was practiced; and nitrate of soda 
has proven a more efficient fertilizer for roots than muriate of potash, 
superphosphate, or a complete fertilizer. 

Millet (169, 170). — Japanese millet {Panieiim milmceuni) witli a. hay 
crop of 5.89 tons has given the highest average yield of 19 varieties, 
14 of wliicli have been tested for 4 years in succession. Tlie largest 
average yields of seed per acre were produced by Hungarian Grass, 
California, Siberian, and Early Harvest. 

Besides these crops data are also given of tests of 12 varieties of 
pumpkins' and squashes, 3 of sunflowers, 2 of rape, 20 of grasses, 11 
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grain mixtures for green fodder, 2 grass mixtures for pernianent 
meadows, 6 pea and bean fodder crops, and a few varieties eacli of kale, 
cow cabbage, clovers, and otlier miscellaneous crops. Nfitrate of soda 
has proven the most efficient fertilizer for rape» Siibsoiliiig for this crop 
has not proven financially profitable. Eape seeds planted from to 1 
in. deep , produced a greater percentage of plants than when planted 
deeper. 

Cooperative experiments in agricnltnre, C, A. Zavitz [Ont 
Agr, and Expt Union Rpt 1898^ pp. 14-4 ^, — This report presents the 
siinimarized results of successful experiments made in 1898 and the 
conclusions drawn from them. Nineteen different experiments, repre- 
senting nearly all the farm crops grown in Ontario, were conducted by 
3,028 farmers, 667 of whom sent in satisfactory reports. 

In the fertilizer tests, nitrate of soda and muriate of potash were each 
applied at the rate of 160 lbs. per acre, and superphosphate at the rate 
of 320 lbs. The complete fertilizer consisted of lbs. each of nitrate 
of soda and muriate of potash and 106| lbs. of superphosphate per acre. 
As in the preceding season, a complete fertilizer proved best for oats, a 
potash fertilizer for corn, and a nitrogenous fertilizer for mangel- wurzels. 
The largest average increase in yield per acre attributed to the use of 
fertilizers was 9.8 bu. for oats, 1,32 tons for corn, and 5.74 tons for 
mangel-wurzels. 

The results of a test of various crops for green fodder showed that 
grass peas were more productive and^ better suited for this purpose than 
crimson clover or vetch. One and one-half bushels of oats and 1 bu. of 
peas per acre are recommended as a good mixture for the production 
of green fodder. Among 4 varieties of millet Japanese panicle and 
Japanese common were the most popular with the experimeii ters. Four 
different grasses — tall oat grass, timothy, meadow fescue, and orchard 
grass, and 4 leguminous crops-—mammoth red, common red, and alsike 
clover, and alfalfa, each mentioned in the order of their productiveness, 
were tested as hay, crops. Of the varieties of buckwheat tested, Japam 
ese, stood first; Silver Hull, second; and Oommon Grey, third. Spring 
rye gave a larger yield than either of 3 varieties of spring wheat writh 
which it was compared. Of these varieties of wheat Eio Grande, which 
has a rather coarse grain, was most j)rodiictive. Mandscheiiri barley 
has maintained its place at the liead of the list of varieties tested' ibr 7 
years in succession. The results show that six-rowed varieties of bar- 
ley are more productive than either the two-rowed or hulless .sort. In 
the comparative tests of oats, Siberian stood first for 4 years; then in 
1896' and 1897, Oderbrucker gave the .best yield; and in 1898, Siberian 
again. took the lead. 

, , 0,f ,4 leading varieties of , peas, Early , Briton, the .best: yielder for 3 
years, and , .Ohancellor, , were considered the , best, varieties by the exper- 
imenters iiiTS98. The 'White Wonder bean was found more productive 
than the California, pea, bean., , Evans Improved ,Mammoth 'Saw 'Log 
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inaiigel-wurzel lias given tlie liigliest average yield per acre^ 35*1 tons, 
among the varieties grown for 3 years. Fall turnips gave larger yields 
than swedes* Purple Top Mammoth turnips and Hartley Bronze Top 
swedes are considered the best among the varieties tested* Ino one 
variety of corn w^as found well suited to the entire Province. Mastodon 
Dent corn produced tlie largest yield of fodder per acre and appeared 
to be well suited to soiitlieru Ontario; Avhile Mammoth Cuban gaA^e best 
results ill the central and soutliern iiarts, Wiscoiisin Earliest White 
Dent in the central, and Salzer ISTorth Dakota in the northern imrh 
Of the 6 varieties of potatoes used in the test in 1898, American 17on- 
der was the latest and inost productive and Stray Beauty the earliest 
and least productive. The varieties of winter wheat tested, given in 
the order of their productiveness for the season, were Dawson G-olden 
Chaff, Imperial Amber, Early Genesee Giant, X ew Columbia, Early Eed 
Clawson, Pride of Genesee, and Poole. Dawson Golden Chaff lias been 
the most highly prized by the experimenters for the past 5 years. 

The relation between grain weight and percentage nitrogen 
content of barley, W. Johannsen {Ghem, Ztg., 28 [1899)^ Ao* 71, j?. 
275), — Great variation was found by the author in the nitrogen content 
of fully developed ripe barley grains from different heads of the same 
variety of barley grown under like conditions. No definite law relative 
to this variation was found, but in general the nitrogen content increased 
with the weight of the kernels. By careful selection, however, for 4 
years, a strain of barley was obtained which yielded heavy grains low 
in nitrogen content. * 

Improvement in the chemical composition of the com keriielj 
C. G. Hopkiks {Illinois Sta. BuL 55, pp. 205-240, Jigs, 5), — A report by 
the station on the cliemistry of the corn kernel has been previously 
noted (E. S. E*, 10, p. 844). In the present work the details and results, 
of extensive experiments made to determine the iiitliieiice of selection in 
increasing or diminishing the iirotein and fat content, respectively, of 
the kernel are given; togetlier with other data on the selection of corn 
with refereiice to protein and fat content on the basis of loecliaiiical 
analysis, and oii the |>roporti()ii of corn germ to kernel 

On the basis of aiiajiyses 4 sets of ears were selected for experiment 
from the 1896 crop of Burr White corn: whose 

percentage of protein was comparatively high; (2) a set of 12 ears each 
of whicli'contained a low percentage of protein; (3) a set of 24 ears high 
ill fat content; and (4) a set of 12 ears low in fat content.^’ Each set of 
ears was planted on separate plats iirthe spring of 1897. The ears 
showing the characteristics sought in the highest degree were planted 
in the 'middle rows of the plats. At harvest time 10. good ears were 
selected from each row, except in some instances the outer' rows, in each 
of the 4 plats'. From these a composite sample was made by shelling 
2 rows lengthwise from each of the 10 ears and mixing the kernels. 
The average protein or fat content of each row was found by analyzing 
this composite sample. 
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Seed for tlie 189vS crop was obtained by selecting the 4 best ears in 
each set of 10 ears of the 1897 harvest. These were analyzed individu- 
ally and the ears again showing the characteristics sought in the high- 
est degree were used for seed. Oidy seed grown on the “high protein” 
plat of 1897 was used for planting the “high i)rotein” plat of 1898. 
Similarly, only seed selected from corn grown on the “low protein” plat 
was used for replanting this plat the following season, and the same 
principle was observed in replanting the “high fat” and “low fat” plats. 
This was for the purpose of retaining the hereditary characteristics of 
the seed. In 1898, 2 additional plats, arranged to overcome local differ- 
ences in soil conditions, were added to those already noted. Each plat 
consisted of 5 rows of 10 hills each. Four kernels of corn were planted 
in each hill. On the i)rotein plat these consisted of 2 kernels high iir 
iwotein and 2 low in protein ; and on the fat plat, 2 kernels high in fat 
and 2 low in fat content. The kernels were so placed that the stalk of 
corn grown from each seed could be known. The crops were gathered 
and analyzed as in the other plats. 

Tables showing the composition of corn planted and of the croj) har- 
vested are given for each of the plats, and also the analyses of a large 
number of individual ears from the different plats showing variations 
from the corn i)lanted, and these data are discussed at length. A sum- 
mary is given in the following table : 


Composition of corn planted and harvested in 1897 and 1898. 



Crop of 1897. 

Crop of 1898. 

Crop of 1898 (mixed 
plats). 

Planted.’ 

Harvested. 

Planted. 

Harvested. 

Planted. 

Harvested. 

Protein: 

High protein plat 

Middle rows 

Per cent. 
12.54 
12.84 

9.03 
8.70 

5.33 ! 
5.52 

4. 04 
3.99 

Per cent. 
11. 10 
11. 12 
10. 55 
10. 21 

4. 73 
4.80 1 
4.06 
4. 03 

Per cent 
12. 49 
12.87 
9.06 
8. 70 

5.20 
5. 38 
3. 65 
3.49 

1 

Per cent. 
11. 05 
11. 17 
10. 55 
10, 46 

5. 15 
5. 29 

Per emit 
12. 60 

Pei' cent. 
1L71 

Low protein plat 

M id<l 

8. 66 

10.46 

B’at: 

High fat plat 

Middle rows ..... ....... 

5. 45 

5. 08 

Low'fatidat — — . 

Middle rows 

3.99 
3.85 1 

1 

3. 47 

3. 97 





‘Mn the 6 tests tlie selection of seed corn of high and lo w protein content has pro- 
duced tliifereiices in the crops Yarying from 0.50 to 1.25 per cent of protein , * » 
The selection of seed of high and low hit content has produced differences in the 
crops varying from 0.67 to 1.45 per cent of fat. The fat content of corn is even .more 
susceptible to the intluence of seed selection than is the protein con ten t^ doubtless 
due to the fact that the primary materials from Avhich fat is maimfactiired^ namely^ 
earlion dioxid and water, are usually furnished to the plant in unlimited supply, 
while the formation of protein is essentially dependent upon the supply of available 
nitrogen in the soil/’’ 

On the bnsis of a knowledge of the general structure , of the corn 
kernel and the chemical ■ composition’ of its several parts,, the author,' 
made investigations: to determine the possibility of 'Selecti'Bg 'Corii of 
high or low protein or fat content by purely mechanical means. Longh 
tndinal and cross sC'Ctlons of the kernels were made and the corn classi- 
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lied witli reference to protein on tlie basis of the development of tlie 
glutinous layer and with reference to fat content on the basis of the 
germ development of the kerneh A large number of ears high in pro- 
tein ATcre mixed with ears low in protein. These were afterwards sepa- 
rated by iiiechamcal means. To test the accuracy of the results, the ears 
Arere also analyzed. But few errors in the mechanical separation were 
made. The method of mechanical analysis was found even more satis- 
factory Avhen applied to the detection of ears high or low in fat content 
as shown by the development of the seed germ. The results obtained 
in the several tests lead to the belief that mechanical analysis of corn 
kernels with reference to protein or fat content is both possible and 
|)racticah” 

The question w'hether the size of the corn kernel bears any special 
relation to the percentage of protein or fat which it contains Avas investi- 
gated. The weight of kernels from 24 dihereiit ears high in protein 
varied from 0.29 to 0.47 gm. and averaged 0.372 gm. per kernel. The 
weight of kernels from 10 different ears low in protein varied from 0.275 
to 0.41 gin. and averaged 0.337 gm. per kernel. The average weight of 
kernels from 12 ears of corn high in fat content A?as 0.345 gm. per ker- 
nel and the average Aveight of kernels from 10 ears of corn low in fat 
content, 0.42 gm. per kernel. In general, the tendency of corn high in 
fat content Avas toAvard small kernels, and inee versa. 

To obtain exact data as to the relation between percentage of fat 
and percentage of germ in the corn kernel, the germs from 80 kernels 
were reinoA^ed by soaking in hot water for about 30 minutes. The 
Aveight of the whole kernel and also of the separate germs were deter- 
mined and the results are reported on the basis of dry matter. A 
synoi'isis of tliis data is giAmn in the following table: 


lielation of corn germ io Icernel. 



liigl' 

1 in fat. 


Low ill fat. 

x\.V4*raa<' ' 


Avnragjc 

rercciitage 

Average ! 

Average 

Average 

Percentage 

no. 

woighl, oi‘ ' 

weight ! 

of germ 

fat 1 

weight of 

weight 

of gerii! 

€011 toll t. 

keriujl. 

of germ. ! 

to kernel. 

coittisnfc. 1 

kernel. 

of germ. 

to kernel- 

'Per cent. 

Per cent. 

'Per cent, '< 

Per cent. 

Per Gent. \ 

Per cent. 

Per cent. 

Per cent. 

il 49 

0. 2052 

0.0374 i 

14. 11 

3.58 1 

0. 4031 

0.0421 

9, 10 

0. 71 

, imw 

,0373 1 

12. 40 

3.22 : 

. 3181 

.0272 

8.50 

0. 08 

, 3105 

.0373 i 

12.01 

aci ^ 

. 2877 

. 0238 

8. 28 

5. 8a 

. 3419 

.0453 

13. 30 

3.32 

.3502 

. 0307 

8. 73 

0. 2S 

. 3047 

. 0394 

12. 90 

3.44 

,3548 

.309 

■8, 47 


“ It Avill be seen that the general relation between the percentage of 
fat and the percentage of germ in the corn kernel is clearly established^' 
In coiicliisioii the author states that— 

results tlius far obtained indicate that Itis possible to intluenc© the compo- 
sition of, corn j that by proper selection of seed any of its, principal constituents, 
protein, fat, or carbohydrates, may bo increased or decreased. ... 
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“ While fiirtlier investigations are necessary and are in progress to determine more 
accurately tlie best metliods and more definitely the possibilities of improvement in 
the chemical c*omx>osition of corn, it is here stated tentatively that « . . any corn 
grower will be able to select seed and to breed corn to increase or decrease the per- 
centage of any one of its 3 principal chemical constituents. . . . 

may be stated that improvement in the composition of other parts of the 
corn plant is under consideration by this station. Plans are made also to investi- 
gate other questions relating to this general subject; such as the elfect of changes 
ill the chemical composition of corn upon its digestibility, vitality, yield, etcd’ 

Composition of rye grain at dilferent stages of ripeness, K. 
Nebokitohaet [Imi. Moscow Selslc. Elioz. Inst,^ 5 {1899)^ pt 2^ pp, 
212-224 ). — The com position of rye grains was investigated at 5-day 
intervals^ beginning with the close of the period of flowering and ending 
with the stage called yellow rixieness. It was found that there was an 
accumulation of carbohydrates, the soluble forms being transformed into 
insoluble ones. Proteids accumnlated at the expense of other nitrog- 
enous compounds, the latter compounds decreasing in amount with the 
processes of ripening. The relative amount of asparagin nitrogen com- 
pared with the total nitrogen remained constant. — p. fireman. 

Australian saltbushes: Results of 18 years’ tests— character- 
istics, propagation, and field experiments ; composition and food 
value, 0. H. Shinn and M. E. Jaffa [Galifomia 8ta, Bid. 125., pp* 30^ 
pU. 7 ). — An account is given of the introduction and increasing culture 
throughout the State of the different species of saltbushes, more espe- 
cially Atriplex semihaceata, brought into California from Australia; of 
the tolerance of these plants for dry alkali soils, and of their growth , 
,on non alkali uplands; of their vegetation characteristics, and of the 
cultural methods practiced in California; together with notes on salt- 
bushes in other countries, and descriptions of some 15 species of 
Atriplex and of the Paciflo Coast Salsolacem. Hesults of seed germi- 
nation tests, and data as to the composition and fodder value of salt- 
bushes are included in the bulletin. 

. At the Paso Pobles Substation seed of A. semibaoeata^ sown in 
December on poor arid^ soil, underlaid by hardpan, gave the following 
season a production of hay equal to 5|- tons per acre at the first cutting 
in, September, Only , 4.25 in. of rain fell during the season. Three 
cuttings were practicable. The same season and with about the same 
rainfall the yield of green forage on heavy,, dark, nonalkali soil, con- 
taining considerable adobe, was at the rate of 30 tons per acre. The 
plant withstood a temperature of- 14° F. 

On land of which the surface foot contains 0.3 per cent of salt the young plant 
was found to come iip easily, but suffered when the salt contents reached nearly 0.8 
per cent, or about 31,000 lbs. of salts to the upper acre-foot. Some of the older 
plants lived well in soils having a total of 92,000 lbs. per acre in a depth of 3 ft., of 
which 23,000 lbs. was ‘black alkali.^ Where the surffice crust or upper half inch 
,, contained 8 per cent- of salts the young plants barely kept alive, and when, the 
amount of salts near the surface was, 25 per cent- they perished. -Nevertheless, there 
are cases at tlie Tulare Substation, where single plants, under' favoring oirounistaiices, 
obfifin root and thrive where the amount of alkali approaches these highest limits/^ 
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As to the desirability of the plant for stock feeding, 5 farmers report 
that stock will not eat it; 8 that stock will eat only a little, and 37 that 
stock thrive upon it and are very fond of it. ' A. semihaccata is con- 
sidered the most desirable of the varieties thus far tested in California, 
both as regards quantity of yield and quality of crop. It is an arid 
plant and can not endure heavy summer rains or a moist warm climate. 

The root system of A. mnihaccata grown on alkali and nonalkaii soils 
was studied. On dry alkali soils where water was less than 25 ft. from 
the surface, the roots did not exceed 5 ft. in length and were branched 
and fibrous. But one main root developed on plants grown on non- 
alkali upland soil. This was capable of penetrating through hardpan 
from 2 to 3 ft. thick. The water content to a depth of 6 ft. of different 
soils on which the saltbush grew was 394 tons per acre on sandy soil, 
1,440 on strong alkali soil, and 690 tons on hardpan soil. 

Seeding in place is considered preferable to transplanting. On 
alkali soils the seed is sown early in October on the surface of the soil 
and firmed but not covered; on arid uxAands a slight covering is desir- 
able. In a germination test of covering the vseed on nonalkali soil I-, 

I, and I in. deep, and not covering, the best results, 70 per cent of 
healthy plants, were secured when the seed was covered in. deep. At 
a depth of ^ in. only 25 per cent germinated. Unirrigated alkali soils 
in a region of light rainfall are thought best for producing market seed. 

Methods of feeding saltbushes with other fodders and in silage mix- 
tures are suggested. The food value of different species of this plant 
is shown by analysis to be as follows: 


Composition of differ mil saltbtishes. 


Hame and locality. 

Moisture, 

Pure ash. 

Crude 

protein. 

Crude 

liber. 

Xitrogeii-' 
free ex- 
tract. 

Crude 

fat. 

GREEN. 

Per cent. 

Per cent. 

Per ce7it. 

Per cent 

Per cent. 

Per cent. 

J.. mnihaccata, Tulare, Cal - 

78. 03 

4, 58 

2.75 

a. 75 

10.41 

0.48 

A. mnihaccata, Paso Iloblea, Cal 

75. 00 

4. 93 

3. 93 

5. 58 

10. 15 

.41 

iL camparmlata, A iistralia - - 

75.00 

5. 98 

3.0(5 

4. 53 

10.87 

.56 

A. nwmmdaria, Auwtralia. 

75. 00 

7.82 

4. 11 

1,81 

10. 71 

.55 

Average 

75. 7G ‘ 

5.83 ‘ 

3,4G 

3.92 

10. 53 

.50 

, HATS. 







A . semibaceata, Tulare, Cal 

A. scmibaccata, Paso Kobles, Cal 

7. 05 

19. 37 

11. 64 

15. 88 

44.05 

2.01 

10.00 

17.74 

14. 14 

20. 18 

36,54 

1.47 

A. campamdata, Australia. 

10. 00 

21.53 

11.01 

1(1 30 

39. 13 

2.01, 

A. nummularia, Australia 

10. 00 

28. 15 

14. 79 

6. 51 

38.55 

3.98 

Average 

9,02 

21,70 

12. 89 

14. 72 

39.57 

1.87 


The fertilizing value of the saltbushes and their value in reducing 
the alkali constituents of the soil to within the limits of toleration for 
some other crops are noted, the discussion being based on the following 
ash analyses: 
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Analyseti of ash of different saUhnshes. 


Silica 

Potassium osid 

Sodium oxid 

C’alciimi oxid 

Magnesium oxid 

Peroxid of iron 

Alumina.* 

Manganese sesquioxid - 

Pliosphoric acid 

Sulpniiric acid 

Ghiorin 

Total 

Excess of oxygen due to clilorin 


Common salt in ash 

Common salt in tVeah plant 

Common salt in air-dried i)lant 


Grown in Australia. 

Grown in Caiil’ornia. 

A..^euiibaeccUa. 

A. caw, pan- 
ulata. 

A.nimimu- 

laria. 

Per cent. 
a 1.12 
15, 09 
45.44 
8.65 
G. 77 

.04 

Tniare. ' 

: Kohl os. 

Per cent. 
a2, 27 
13. 01 
47. 80 
8. 47 
5. 82 

1 1.83 

Percent, 1 I’er cent. 
10. 24 L 

11.42 

35. 39 

5. 79 

3.23 

( 1. 38 

\ 1. 95 


i 80 
2.02 
21. 50 

4.11 
3. 17 
18.47 

2,80 

2. 04 

24. 33 i 24. 03 

107. 78 
7.78 

104. 00 
4. OG 

105.35 

5.35 


100. 00 
35. 36 
2.11 
7.61 

100. 00 
30. 28 
2.37 
8. 52 

100.00 

39. 90 i :59. 39 

1.83 I 1.94 

7. 73 i 7. 43 


a Soluble silica. 


Ckaage in tlie sngar content of beets stored in warm and cold 
rooms {Bl Ziiekerruheiiibau^ 6 {1899)^ No. 20^ pp. 316, 317; Dent 
Landtv. Presse., 26 {1899), No. 81, p. 926). — Experiments were made by 
B. Scliulze at the Breslau experiment and control station to deter- 
mine the increase in sugar content of sugar beets caused by evapora- 
tion in cold and warm storage. Whole sugar beets in cold storage 
changed scarcely at all in sugar content during a period of 10 days. In 
warm storage, however, the sugar content had increased 0.6 per cent at 
the end of 7 days and at the end of 10 days had risen to 1 per cent. In 
the case of beets cut in half and one-half stored in a cellar having a 
temperature of 6 to 7^ 0., and the other half in a heated room having 
a temperature of from ' 18 to 20^ 0 ., the percentage of sugar in the 
halves stored in the cellar increased 0.2 per cent in 2 days and 1.3 per 
cent in 5 days- ' The percentage in ■ the halves stored iii the warm 
room increased 0.2 in the first 24 hours, 0.8 in 3 days, and 1.7 in 5 days. 
In another similar series of experiments the half beet stored in tiie 
cellar maintained a constant sugar content for 4 days. On tiie fifth day 
the percentage had increased 0.5. The half stored in the heated room 
had increased 0.3 |)er cent at 1h.e end of 2 days and at the end of 5 clays 
hlpereent. 

Wheat: — ^varieties, breeding, cultivation, W. M. Hays and A. Boss 

{Minnesota Sta. Bui. 62, pp. 321-494, Jigs. 51, eharfs ^i).— This bulletin 
contains a history, with detailed records, of variety, selection, and 
breeding experiments .carried on by the station and' substations 
through a series of years; a discussion of the botanical characteristics 
of wheat ' and of the methods employed by the statiom in ' breeding 
wheat; and suggestions regarding field management of wheat i'li 
■rotationst' . 
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S!n.ce the beginiimg of the experiments with wheat by the station in 
1888, 552 foreign and home varieties have been tested. Forty-nine of 
these varieties have been originated at the station^ 6 of which were cross- 
bred wheats. A large number of the varieties tested were soon discarded • 
because of poor yields of grain or grain of inferior ciuality. About 200 
varieties^ collected jirevioiis to 1894^ have been grown in cooperation 
with the North Dakota Station. In 1897 these had been culled out to 
8 varieties^ and in order to still better decide between these varieties 
a small aiiioiiiit of the grain of each was milled and the fiaiir subjected 
to the color testj gluten test, and bakers’ sponge test. As a result of 
these tests only 4 varieties were retained in 1898 for further experi- 
mentation at the Minnesota Station. These were Eolton Blue Stem, 
Haynes Blue Stem, Power Fife, and Glyndoii No. 711, with average 
yields for S seasons of 24,2, 20.6, 20.8, and 20.8 bu. per acre, respectively. 

The color test, gluten test, and bakers’ sponge test are described in 
detail, and tables given which show the average yield of wheat per 
acre, grade, rust resistance, bakers’ sponge test, and gluten test of the 
best S out of 200 varieties collected |)revioiis to 1894, and of the best 
Eussian and Saunders cross-bred wheats collected from 1893 to 1896. 
None of the Eussia^ii wheats were found equal to Minnesota wheats, 
and but one of Saunders cross-bred wheats has been retained, the 
variety Preston, which has given an average yield for 3 years of 23.1 
bii. acre. 

Fife and Blue Stem varieties of wheat have been found best suited 
to Minnesota conditions. Six of the best of each of these varieties were 
compared with each other and with 3 of the best new varieties origi- 
nated by the station by selection. The average yield for 2 seasons of 
the Fife varieties was 22 bu., Blue Stem varieties 23.3 bii., and the new 
varieties 23.6 bu. per acre. 

Ill a comiiarisoii of 8 of the best of 31 varieties improved by selection 
^dth 4 of the best collected varieties, the average yield for 4 yeai\s 
for tlie improved varieties was 20.6 bu., and of the collected varieties 
23.6 l)ii» per acre. Two of these varieties, Minnesota No. 169, obtained 
by selection from Haynes Blue Stem, and Minnesota No. 163, obtained 
from Glyndon No. 811 in the same manner, have given average yields 
for 4 years of 28.4 and 27.7 bu. per acre, respectively. 

In 1892 some of the best varieties of wheats were crossed either with 
pollen from different qilants of the same variety or from different varie- 
ties. The seed resulting from these crosses was sown, the best plants 
selected, and the seed from these again sown. , This process was repeated 
with a limited number of the best plants until 1897, when twenty-acre 
plats were grown. The average yield of 3 varieties obtained by cross- 
ing diifereiit plants of the same variety for 1897 and 1898 was 21.5, bu., 
and of 3 varieties obtained by crossing different varieties 21.1, bu. per 
acre. 

The l)est seed wheats are distributed by the station throughout the 
State to a few of the better farmers in each county who practice rota- 
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tiation^ and to seedsnacii. A price for the wheat , is charged and a cer- 
tificate showing the history of the wheat at the station given. 

. Following the classification of wheat adapted from IlaeckePs ^^The 
True .Grasses,^^ and general remarks on the botany of wheat, some 
results are given with drawings of. investigations on the root and stem 
development of wheat, and on the opening of the flowers and anthers. 
The wheat flowers were found to open early in the morning. The dif- 
ferent stages the imfoldiDg and closing of the flowers are shown in 
a series of 10 sketches in. the case of a blossom which commenced 
unfolding at 4A5 a. m. and closed at 5.18 a. m. 

The method of breeding wheat employed by the station is discussed 
at length. Charts showing the variation in height of plant, grade of 
grain, etc., in newly bred wheats are added and details given of plant- 
ing, selecting, harvesting, and keeping notes. Plans for a wheat crop 
in six-year and three-year rotations are shown by the aid of diagrams, 
and suggestions given for the field culture of wheat. 

The manurmg of potatoes {Jour. Bd, Agr. [London]^ 6 {1899)^ Fo. 

169-172 ). — Results are reported of experiments made at diflerent 
agricultural colleges in Great Britain to determine the effect on the 
crop of varying quantities of commercial fertilizers, used alone or in 
combination with barnyard manure. Plats were fertilized with 4, 8, 
and 12 cwt., respectively, of complete fertilizers (composition not given) 
combined with 9 tons of barnyard manure in each instance. The 
increase in the yield of potatoes from this treatment was notin propor- 
tion to the increase in the commercial fertilizers applied, and the 
experiment was financially unprofitable when more than 400 cwt. of com- 
mercial fertilizer per acre was employed. Similarly in another experi- 
ment a dressing of 10 tons of bariiya.rd manure per acre gave a large 
increase in yield of potatoes over uninannred plats, but increasing the 
amount of barnyard manure or fertilizer did not give a proportionally 
greater profitable yield, 

A test was made of the partial substitution of commercial fertilizers 
for barnyard manure in growing potatoes. Certain plats received 20 
and 10 tons of barnyard manure per acre, respectively, while a third 
plat received 10 tons of barnyard manure and (>25 lbs. of a complete 
commercial fertilizer. The yields of potatoes on the third plat were 
greater than on the plats fertilized with 10 tons of barnyard manure 
alone, but not quite so good as yields on the plat receiving 20 tons. 
The experiment is held to show" ‘Hhat properly proportioned dressings 
of artificial manures are capable of forining perfectly adequate and 
effective substitutes for 10 tons of barnyard manure, and that greater 
profit can be made by growing potatoes with such artificials combined 
with a moderate amount of dung than by applying large quantities of 
V, barnyard manure alone.^^ 

In other experiments, "in which one of the three essential ingredients 
was regularly omitted from the commercial fertilizers used in connection 
, with barnyard manure on potatoes, the greatest diminution of crop 
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occurred witii the omission of the potash, and of the different forms of 
potash the poorest results were obtained with kainit and the best with 
muriate of potash. 

Manuring of pastures {Jour, Bd, Agr, [London]^ 6 (1899)^ ¥o,2j 
208-210), — experiments on the use of different fertilizers on meadows 
in 4 counties of England, the best results with regard to both bulk and 
quality were obtained with the use of phosphatic manures, and basic 
slag has proved the most suitable form. With this fertilizer good 
results were obtained 5 years after its application. On chalk and cal- 
careous soils, however, superphosphate was quicker in its action and 
thought to be more economical than basic slag. Potash manures were 
especially valuable on light soils. They greatly improved the cjuality 
of the herbage and developed leguminous plants.” Mtrogenous 
manures, such as nitrate of soda and sulphate of ammonia, while increas- 
ing the weight of the crop the first year tended to make the pasture 
coarser, and this was true whether the jiastures were grazed or mown. 
Common salt usually gave negative results, and the general belief tliat 
its use makes pastures finer was not supported in these tests. Lime 
gave good results in but few instances. Basic slag gave all the results 
usually attributed to lime and at much less cost. Barnyard manure 
was found most beneficial on light soils. Phosphatic and potash 
manures both are advised to be used with barnyard manures in order 
to counteract the tendency of the latter to produce a coarse herbage. 
The best time of application of phosphatic and potash manures for 
either hay or pasture land is thought to be in the aiitiimn or early winter 
when it should be thoroughly harrowed into the soil. This harrowing 
enables the mandres to become effective more quickly and at the same 
time promotes the growth of finer herbage l)y removing the coarse fogg 
[aftermath] which is apt to accumulate on the surface of most pastures,” 

Quantities of nitrogen for grass, H. J. Wheeler and J. A. Til- 
LmctllAST {lihode Island Sta, Bui, />■/, ])]), 13-17), — Three permanent 
experimental plats which had been devoted chiefly to the growth of 
leguminous crops and wliich had received annual applications of muri- 
ate of potash and acid phosphate (13 to 14 per cent of available phos-„ 
phoric acid) at the rate of 180 and 1,200 lbs. respectively, since 1893, 
were seeded in 1897 with a mixture composed of 7,5. lbs. of conimon red 
clover, 15 lbs. of timothy [Fhleum fralense),^ and 7.5 lbs. of'redtop 
{AgrosUs vulgaris). All the plats were limed the same season with air- 
slaked' lime at the rate of 1 ton i)eracre. . One ]>lat had received' no 
nitrogen for 15 to 20 years; another had received annually . from 1893;’ W 
1899 150 lbs. of nitrate of soda per acre, and a third 450 lbs. of ' .nitrate 
of soda per acre foi* the same period. The yield of liay o.n these 'platM; 
ill 1899, cost of theiertilizers ax>plied,. estimated valuation ' of the crop,' 
and .resulting’ profits are tabulated for eachplatund the different phases 
'.of 'the experiment discussed., ■ ■ ' ' 

■The total yield from the plat winch had' received no nitrogen fertilizer 
was at the' . rato of 5,075 lbs* of .hay .per 'acre, made up almost entirely 
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of clover, Tlie total yield of the plat wliicli had received 150 lbs.' of 
nitrate of soda per acre yearly was at the rate of 6,301) lbs, of hay per 
acre. The first cutting from this plat consisted of about clover and 
I timothy and redtop; the second cutting was | cloven On the jdat 
which had received nitrate of soda at the rate of 450 lbs. per acre tl'i(3 
total yield was 0,913 lbs. of hay. Of this amount ‘^ nearly all of the 
first crop and about | of the second one consisted of redtop and tiiiiotliy 
hay,” 

The data show that the addition of the nitrate of soda, while of no 
special benefit to clover, greatly aided the growth of timothy and red- 
top, and is for these crops a valuable fertilizer. 

Estimating the value of the .manures at $42 per ton for muriate of 
potash, $40 for nitrate of soda, and $14 for acid phospli ate, the profits 
from the different plats were as follows: First plat, no nitrogen, $6,09; 
second plat, 150 lbs. of nitrate of soda per acre, $14.34, and the third 
plat, 450. lbs. nitrate of soda per acre, $19.62. 

Financial gain from liming grass land, H. J. Wheeler and J. A, 
Tillinghast {Rhode Islmid Sta. Bnl 56', pp> are 

given for the yields of grass grown for 4 years in succession on limed 
and unlimed plats which had received the same amounts each year of 
nitrate of soda and nmriate of potash. The same money worth of dif- 
ferent forms of phosphoric acid had been used on the diflhreiit plats 
in the beginning of the exi;)eriment, but owing to great variations in 
price this was later changed vso that in 1899 the crop on each plat had 
received practically the same amount of x^hosphoric acid. The limed 
plats received but one application of lime. This was applied at the 
rate of 1 ton per acre in 1894. Corn was grown in both series of plats 
in 1894 and oats in 1895. The use of the lime increased the yield of 
corn .stover on every plat and also the jdeld of grain, except on plats 
which had received raw alumina phosphates or floats. The oat crop in 
1895 lodged badly, and the data are given merely as a matter of liistor- 
ical completeness. The grass crops of 1890 to 1899 were most l)enefi,ted 
by the, application of lime. In general, the plats receiving su|>erphos- 
phates ■were more benefited bj lime than those receiving iinacidnlated 
forms of phosphate of' lime. The author estimates the .financial 
of ' the increase' of the limed over the uulimed plats to be from $27.09 
o.n the plat fertilized with basic slag. meal to $62.35 on tlie pint wliicli 
had received -ignited alumina phosphate, while tlie average financial 
gain for '...all the limed plats was $45.10. The limed plat which had, 
received no' ^fliospiioric acid wliatever gave a, financial |")ro'lit secoiid 
only to the plat fertilized with ignited alumina phosphate, $55.81 per 
'a,cre. . 

/- ■'Report.of the farm superintendent, W. M. Rennie {Ontario Agr. CoL and Expt 
■MrmMpt* 'lS9Sjpp, r<55-i^^).~~Report on general improvements made during the,,'year 
with 'not6S'^:on w,Iieat, oats, barley, peas, corn, and., potatoes grown aiKloii tlie prepara- 
ti.on 'of the seed beds for grain and roots. A. report on some feeding e'xperlmerits is 
noted elsewhere in this issue (p. 672). 
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Investigations on tlie influence of cultivation on the productiveness of soils, 
E. WoLLNY {Forsclh Agr. Fhys. [ Wollny^, 20 {1S9S), So, })p. 231-2S0). 

Cultivation of alfalfa, G. D’Utka {BoL Inst, Agr. Sao Paulo^ 10 {1899)^ No'. S, pp. 

140 - 157 ). 

Experiments with lucern (Dent. Lanclw. Presse, 26 (1899)^ No. 90^ pp. 1017, 1018 ). — 
Experiments with fertilizers were made on alfalfa grown for the' fourth year on, land 
wliicli contained 0.32 per cent of potash in the upi^er soil and 0.098 per cent of potash 
in the subsoil. Thomas slag was used alone on one piat, Thomas slag con,ibined with 
kainit on another, and Thoi,uas slag, kainit, and gypsum on a third. Increased yields 
were secured in every instance, but the best and most profitable results were secured 
on tlui plat manured with all 3 fertilizers applied in the proportion of 600 kg. of 
Thomas slag, 1,000 kg. kainit, and 1,000 kg. of gypsum. 

Concerning the means of growing barley for brewing of low nitrogen con- 
tent on light soils, T. Remy (Dent. Landw. Fresse, 26 (1899), Nos. 91, pp. 1030, 1031; 
92, pj). 1038, 1039), — Discussion based on wmrk by the author previously noted 
(E. S.E., 11, p. 531), 

Analyses of barley of the 1898 harvest, A. Lang (Ztsehr. Gesmn. Bmuw,, 22 
(1899), p. 515; als. in Chem. Ztg., 23 (1899), No. 82, llepert.,p. 2.93). —Analyses of samples 
from a number .of different provinces. 

Fertilizer experiment with barley, A. Schilling (Ztschr. Landw. Per. Hessen, 
1899, No. 42, pp. 544, 545).^ 

Improvement in the chemical composition of the corn kernel, C.G. Hopkins 
(Jour. Amer. Chem.. Soc., 21 (1899), No. 11, pp. 1039-1057, pis. 2). — A shorter account of 
an iiivestigation reported in Illinois Station Bui. 55 (see p. 633). 

Cotton culture (New York: German Kali Works, lS99, pp. 90, figs. 20). — The object 
of this handbook is to present, in convenient form, various details, facts, and reports 
of improved methods of growing cotton profitably.” Methods of cotton culture, 
and the injurious diseases and insects affecting cotton are given. The appendix 
contains useful information on fertilizers. 

The harmful effects of lime on lupines, Adler (Ber. Landw. Vers. Stat Jena, 1898, 
2)p* 20, 2i),— Different quantities of lime Avere added to 5 varieties of lu])ine8 grown 
in separate pots. Yellow lupine, black lupine, blue lupine ( f^uphius angiisUfoUus), 
and IjupinuB angiistifolins leucospermns oil gave decreased yields in the limed pots, 
though not in proportion to the amount of lime applied. White lupine (L. albus) 
gave largely increased yields in the limed pots. 

Study OB the development of the sugar beet, L, Geschwinb {Bui. Assoc. Chm. 
Suer, et Distill, 17 (1899), No. 2, pp. 217-236, figs. 11). 

Experiments with sugar beets, E. Desprez ( Jour. Agr. Frai., 1S09, II, No. 49, p. 
5/3).— Data on the yield and sugar content, of beets liarvcisted at different dates. 
The best yields and largest sugar content wore given by the harvests between Octo- 
ber 21 and Noveunber 18. 

Fertilizer experiments in Russia, P. Luban.ski (Bl. Zuvkerriihenhau, 6 (1899), 
No. 22, pp. 343-S47).-~¥enA3\i2xrr experimeuta on sugar beets with nitrate of soda, 
Buperpliosphate, kainit, lime, and the residue resulting from the final separation of 
sugar from molasses. 

Record of experiments with some varieties of sugar cane imported into St. 
Croix from Hope gardens, Jamaica, C. Dahl and J. Arendrup (Sugar, 12 (1899), 
No. 1, pp. 3-7). — A test of varieties giving oompositjon of juice and number of 
pounds of sugar ]>rodiiced per acre. 

Seedling s'ugar canes, crop 1899 (Bui. Boy, Boi. Gard. Trinidad, 1S9B, ,No. 21,pp. 
221, 222).— Analyses with reference to sugar content and percentage ])urity are given 
for 39, of the best canes grown in the 1899' crop. Nine canes eouta'ined' more"'' than 20 
per cent of sucrose, 18 exceeded 19 per cent, and 13 exceeded 18 per cent. The 
endeavor to ol)tain a cane which will yield an average of 20' per cent of sucrose and 
thus maintain the supremacy of cane over the beet sugar industry is thought to be 
in a fair way ()f realization. 

14715_No. 7 — -4 b 
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TJie daily root work of cane, A. be VillIsle {Rev, Agr, Remiimh S (1S99)^ Ao. 9, 
pp, S99-410, dgms, S ). — Tlie composition of cane grown on fertilized and nnfertilized 
soil was studied, Tlie analyses of leaves, stalks, and roots were made at n niiuiber 
of |)erio(l8 intermediate l>etween 21 and 245 days from date of planting and with 
especial reference to nitrogen, potash, and phosphoric acid al^sorptioii. Tlie daily 
root work of the canes for dilferent periods was found hy dividing tlie ainoimt of 
these elements ahsorhed hy the number of days from date of plaiutliig. 

Culture of sunflowers in Russia {Mitt, Bent, Landw. GeselL, 14 {ISW), No. 99, 
Sup.j pp, 13o~.t36). 

Iiigiit and heavy seeds for tobacco, Trabtjt {Gouv. Gen. Algeria^ Serv, Bot. BuL 
17 {1898)ppp. 4, Jigs. 3). — Experiments hy the author demonstrated that light tobacco 
seeds produced plants which developed slower, tended to dower before sufficient 
development had taken place, and produced a iilant less green in color and weighing 
scarcely half that of plants grown from heavy seeds. He advises that tobacco seeds 
intended for xdaoting be thrown into water and thoroughly agitated. The seeds 
which float eliotild be thrown away and the remainder used for seodiug the crop. 

Virginia tobacco in Sao Paulo, G. DTttra {Bol. Inst. Agr, Sdo Baillo, 10 {1899)^ 
No. 3, pp. 191-130). 

Tobacco cultivation and curing,' J. C. Espin {Bui. Bot. Dept. Jamaica, n. ser., (i 
{1899), No. 10^ pp. 145-158). — Article intended as a practical guide for all the different 
operations necessary in the culture, curing, and handling of tobacco as practiced in 
the "West Indies. 

Wheat lands of Canada, S. C. D. Roper {Pop. Sci. Mo., 55 {1899), No. 6. pp. 
766-777).' 

Growing wheat and flax together {North Dakota Farm and Fireside, 9 {1899), No. 
11, pp. 4, 5). — The profitableness of growing these crops together as shown by actual 
yields is discussed. 

How shall meadows be fertilized? J. Konig andE. Haseliioff {FiihUng\s Landw. 
Zfg., 48 {1899), No, 92, pp, S4l~S4S; Landw. Wchnsehr. Frov. Saxong, 1 (1899), Nos. 33, 
pp. 885,3867 34, pp. 397-399). — Results of exjieriments with different fertilizers on 
moor, clay, lime, and sandy soils. 

Experiments with .commercial fertilizers on meadow lands, ]\I. Jans (Landw. 
WelmLl. BchUswigSotstein, 49 {1899), No. 48, 2)p. 887-889). 

A new method of ensiling, F. Noack {JBol. Inst, Agr. Sdo Paulo, 10 {1899), No. 3, 
pj). 162, 163). 

HOETICULTURE. 

Report of the horticnltnrist, H, L. Hutt {Ontario Agr. Col. mid 
Mrpt. Marm Bpt. 1898^ jjij?. 98-108 ). — Variety tests wore made of red 
raspberrieSj black raspberries, blackberries, currants, gooseberries, 

. sfcrawbeiTies, and tomatoes. In testing grapes it has bee,!,! found; tliat 
varieties ripening with or later than the Concord do not mature a crop 
in more than one season out of four or The most desirable or 

promisiii,g among* uiiany varieties of geranium, coleus, gladioli, and 
chiysantliemiim are mentioned. 

' A' brief report is made on a forestry experi,ment conducted in 
'Cooperation with the Division of Forestry of this Department, ' Seeds 
of S.' species of forest trees were received from 14 States for experi- 
mental planting. The percentage of , germination was poor owing 
probably' tO' too .great, drying of the seeds before plantl'iig. 'A tab'ixlar 
'■''sfe.;teineii.tis made of the height of the seedlings at the end of the first 
. , and second season’s gTowth. 
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Forcing rlmbarbs F. W« Card (Rhode Island Sta, Bnl 55^pp,88-96\ 
Jigs> 4),^^ix rliiibarb plants taken from a lot wbicli bad been dug 
before tbe gTonncl was frozen (December 6) were planted in tbe green- 
lioiise,, 3 ill practically Ml sunlight and 3 in a warm, place under the 
bench with sides and eiuls closed to keep tlieiii in darkness* On 
December 17 other plants were added to both groups from the remain- 
ing roots which had been left in the field and allowed to become thor- 
oughly frozen. The plants were examined January 6. Those brought 
in before freezing had made but little growth^ some of the plants In 
full sunlight being almost dormant. The frozen plants, however, were 
making rapid growth, especially those in the dark, Avliere many vigor- 
ous stalks had started, some of which had attained a length of from 12 
to 20 in. Of this growth the most was stalk, but little leaf being 
developed. The product from these stalks was delicately colored and 
of good flavor. The plants under the bench were removed February 
27 and those above March 6, 

On January 9, 5 large plants and 3 small ones which had been dug 
December 6 and left in the open field, subject “ to repeated freezing 
and thawing, rain and snow,” were placed in one corner of the cellar 
of a dwelling house and kept screened from the light. The cellar had 
an average temperature of about 40^ F. and the soil was wet and 
muddy. At the same time similarly treated roots were placed under 
the greenhouse bench beside those put iu earlier. Ten days later the 
plants under the greenhouse bench had started into good growth, 
many stalks being 3 to 4 in. long, while the roots in the dwelling-hoiise 
cellar had remained practically dormant. These roots had only just 
pushed through the soil 3 weeks after date of planting and gave their 
first product March 11, or nearly 9 weeks from date of planting. The 
plants under the bench were removed March 17. 

The total yield from the different lots and avei'age yield per plant 
are shown in the following table: 

lihiilHiTl) forced in Ivjkt and in darkness before and after freezing > 


Light- I Darhness. 


Condition of plants sot. 

Number 
of plants 
grown. 

Total 

yield. 

Average 

per 

plant. 

Number 
of plan ts 
grown. 

Total 

yield. 

Average 

per 

jdaiifc. 

N ot» frosson 

3 

Founds, 
0.08 
41. 00 

Pounds. 

0.027 

3 

Pounds, 
5- 43 

Pounds, 

LHl 

FroKon 

9 

' 

4.56 

7 ; 

43. 47 

0.21 

Kepeatedly frozen, grown in the green- 
house-. 

B 

41.34 

' 5. 17 

w fVr^v.ATi ffTawn in (‘Allar 



i 

8 

107. 00 

13. 38 

I 


i 


The yields are believed to show the value of allowing plants to freeze 
before attempting to force them and of growing them in darkness rather 
than in light. . 

The time required for the development of the different lots may be 
noted as follows : Unfrozen plants grown in light gave practically no 
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yield at any time. Those grown in -darkness yielded tlie bulk of tlieir 
crop more tliaii 2 months after being i3laGed in position, Frozen plants 
grown in iiglit gave tlieir first large picking 8 weeks after being brought 
in and the second 2 weeks later, the bulk having been taken at these 
2 times. Plants frozen and grown in darkness yielded several pounds 
17 days after 'being brought in and the bulk within the next 2 wmeks, 
but contiiinecl to yield something for a period of 6 w^eeks. Plants 
repeatedly frozen and grown in darkness in the greenhouse yielded 1 lb. 
per plant 3 weeks from the time they were brought in. They gave tlieir 
heaviest yield at the end of 6 weeks and a good yield at 8 weeks. Siiiii-, 
lariy treated plants, placed in a cool cellar, gave tlieir first product a 
little more than 2 months after planting and continued to yield for 2 
months longer. Photographs are given of the products at difterent 
stages of growth, and the large development of waste product in leaves 
ill plants grown in light over plants grown in darkness is brought out. 

The cooking qualities of plants grown in darkness and in light were 
tested. Sauce made from stalks grovrn in the light was less attractive 
ill appearance than that made from stalks grown in darkness. Its 
flavor, however, was more pronounced. The attractiveness of the sauce 
seems to depend upon the method of cooking and the' color of the 
stalk, while the color of the stalk is influenced by conditions under, 
which it grovrs. Thus stalks grown in darkness were more delicately 
colored than those grown in the light, and stalks from the cooler 
clwelling-lioiise cellar were much brighter and more highly colored than 
those grown in the warmer position beneath the greenhouse bench. 
Hot water applied to the stalks at flirst seemed to extract much of the 
color. Sugar should be added to the sauce after it has cooked rather 
than before, as otherwise ^^the acid present in the rhubarb acts upon 
the sugar, changing it into glucose, and the higher the temperature the 
more rapidly does this change go on.” 

Fertilizer experiments with wegetableSj E, Otto {Gartenflom^ 48 
(1899), Wo. 21, 56S'-570 ). — The effects of compost and stable manure 
alone, and of various commercial fertilizers alone and in different com- 
binations, on turnips, head lettuce, and kohl-rabi were studied in a 
series of plat experiments. The largest total yields and the heaviest 
and best plants were obtained in every instance from the plats ferti- 
lized with stable manure. Compost stood second in the case of kohl- 
rabi, and, with , regard to size, of both turnips and lettuce. The second 
best yield of lettuce was obtained with kainit and superphosphate, and 
the second best yield of turnips with nitrate of soda. 

The chemical composition of the kohl-rabi on the plats differently 
fertilized was determined. The greatest amount of dry matter, 13.81 
per cent , ill the fresh heads, was found in the plants which had been 
fertilized with stt,perphosphate. The lowest amount,, 8.24 per cent, 
was found in the plants which had received stable manure. The high- 
est nitrogen content, 5.42 per' cent, was found in the plants fertilized 
with stable manure. In general the nitrogen content was highest in 
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tlie i}laiits wli,icli received nitrogenous inaiuires, and lowest wliere only 
pliospliate or potasli manures were applied. 

Tlie ash content was greatest in plants fertilized with siiperplios-’ 
pliate, 1U9 per cent, and kainitj 11.07 per cent, and lowest in tiie 
plants wMcli liad received nitrate of soda, S.76 per cent. 

Some reports from trial stations on new orcliard fruits and 
slirnbs, J. L. Budd {loiva Sta, Bid, 41^ pp. 65-129), — A report is given 
on the value of a number of varieties of fruits, ornaiiieiital trees, and 
shrubs wliich were obtained from central Asia, northwest Gliina and 
Mongolia, and the Steppes of eastern Europe and planted at the 
station and sent out for trial. The data collected is in the form of 
replies to a circular of inquiry sent out by the statioii in November, 
1898, to persons to Avhom material had been distributed between the 
years 1883 and 1891. The replies deal with the development, liardi- 
ness, and worth of apples grown in 05 different localities, pears in 24, 
cherries in 81, plums in 68, peaches ia 39, and shrubs in 26. These 
localities differ widely in elevations, soils, and exposure, and extend 
over a wide range of latitude and longitude. 

Results thus far secured attest the remarkable hardiness of many 
of the east European trees and shrubs,” and it is believed by the 
author that their introduction will lead to natural and artificial cross- 
ing that will improve the fruits in size and quality and yet retain a 
large part of the hardiness of the mothers.” 

A contribiitioii to the study of the culture of the olive, 
B. ElAminio [Rev, Gtdt, Goloniales^ 4 (1899)^ No, 30^ p]), 323-832), — This 
article is a translation of a bulletin of the experimental oil mill at 
Corenzo, Italy, and relates principally to a revision of fertilizer formu- 
las for the olive. 

The first part is devoted to a review and criticism of the work of 
previous investigators on the subject. Analyses are reported showing 
the ratio of pit to pulp, percentage composition, ash analyses of the 
wood and letrves removed in pruning, and whole fruit and different 
parts of tlie fruit. Tlie facts that branches differ much in composition 
jit different ages and that there is a great difference in the ratios 
between wood and bark in fresh and air-dried wood were taken into 
consideration in computing fertilizer formulas for the olive, wdtli results 
differing materially from those of i>revious investigators. The relation 
between the wunghts of the green wood and bark was found to vary in 
the branches ordinarily removed in pruning, according to the age. In 
the case of branches only 1 or 2 years .old the ratio of green wood to 
bark was 1.14:1, while in the case of branches 6 years old it was CkL 
These ratios become 1.15:2 and 8.7:2 for the air-dry substances, and 
the difference between them increases . in proportio.ii' as the hraiicli 
increases in size. The composition of the ash of wood removed in 
pruning and the leaves and fruit , of the olive as determined by the 
author was as follows : 
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Composition of the ash of pruning wood^ leaves^ and fruit of the olkw. 


Ash constituents. 

1 

Wood. 

1 

Leaves. 

1 

Fruit. 


1 

Per cent. 
20.557 
15. :W) 
11.376 
30, 940 
21. 741 

r 

Per cent. 
18.680 

I 7. 676 

8.510 
! 35. 039 

29.495 

Per cent. 
56. 299 
(5, 554 
4. 828 
5. 708 
26. 611 

Plioaphoi'ic acid - 


Lime 

Other TO in oral substances 


100. 000 

I 100. 000 

100. 000 


To make practical application of tke above results, tbe fertilizer 
requirement of an orchard of 470 trees was estimated. In this orchard 
there were removed on the average each jmar by priiniiig 1,238 kg. of 
wood and 228 kg* of leaves. To this was added the losses from all 
other causes, which are estimated at one-sixth of the loss by priming 
or a total loss of 1,445 kg*, of wood and 226 kg. of leaves. The average 
yield of fruit per hectare per year is estimated to be 3,150 kgf From 
these figures, fertilizer constituents removed from a hectare in a year 
are computed to be as follows : 


Fertilizer requirements of olives per hectare. 


Fertilizer constituents. 

Wood. 

Leaves. 

Fruit. 

Total. 

Nitroffen 

Kgs. 

10. 943 

Kgs. 

2. 683 

Kgs, 

14. 244 

Kgs. 
27. 870 

Potash 

5. C45 

1.503 

30; 041 

37. 189 

Phosphoric acid .......................... 

4. 226 

0. 618 

3. 496 

8. 340 

Linio 

8. 500 

0. 268 

3.046 

11.814 

i' 



The above totals are equivalent to about 25 lbs. of nitrogen, 33 lbs. 
of potash, lbs. of phosphoric acid, and 10 J lbs. of lime per acre. 

Physiological observations on vines acclimated in the South- 
west. Influence on the quality of the wine of different methods 
of pruning, Gr. H^ieon {Frog. Agr. et Vit.^ 16 {lS99)yNof38^ pp. S38-- 
344 ). — In addition to data on the production of must, wine, and the 
yield per vine of 14 varieties of grapes, which served to demonstrate 
that the percentage, of alcohol in the wines is not necessarily lessened 
because of an increased production of fruit but may, on t],ie other hand, 
increase at the same time; a discussion and some details are given of 
experiments made to determine the alcohol content of wine made, from 
.grapes grown ' at the extremes of fruit branches as compared ■ with 
bunches gathered from near the base of the vine and intermediate 
between these two positions; and also to determine the relative value 
of pruning to permanent cordons, and renewing each year. 

Eelative tothe value of fruit gathered from different portionB' of 'the 
vine for wine making, the results showed that the • alcohol co'ntent with 
9 varieties was 0.44^ greater with fruit gathered from near "the, base of 
the vine and 0.78° greater with 5 varieties from bunches picked near 
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tlic extremity of the fruit branches. Vines pruHecl back to near the 
stump each, year gave a higher alcohol content in the wine than vines 
trained to permanent cordons. 

Priiit preservatives for exhibition purposes ^ P. O, Haerisot^^ 
{Ontario Agr, Col. and Farm Ept 1898, pj). 110-115 )* — Tests were 
made of over 25 different mixtures to determine which would give the 
best results as a preservative of fruits' for exMbitioii purposes. The 
fruits on which the present report is made had been kept 1 year and 4 
months. The mixtures were made up witli tap water. The colors of 
the various- preserving liquids are stated and the effect of each on the 
shape and color of the various fruits is given. The experiments are 
being continued. 

It seems to "be a very hard matter to hnd a mixture -wliicli does uot take the color 
out of soft fruits, like strawbeiries or raspherries. For the former, coal oil has been 
used very generally ; but we ea,u not speak of it as an ideal luixtiire, viz, a clear, 
colorless licpiid, which will preserve, for at least a jjeriod of one year, the color and 
shape of the fruit as it was when growing on the tree or bush. All the fruit herein 
referred to has Imen judged by the above standard as to color and shape. 

The best mixtures for the diffexent kinds are as follows : For raspberries, formalin 
1 cc., glycerin 10 cc., and water 89 cc., hut this is not an ideal mixture, as the color 
of the fruit changes somewhat. For strawberries, formalin 2 cc., potassium alum 4 
grains, glycerin 10 cc., and water 100 cc. The only objection to this mixture is the 
slightly yellowish tint of the li(}aid; hut the fruit in it is of a better color and 
firmer than fruit pickled in coal oil. For this fruit a saturated solution of common 
sa/lt makes a. fairly good i.)resarvative. For red currants, several mixtures are fairly 
satisfactory. One of the best was 1 gm. of mercuric chlorid, 10 oo. glycerin, and 90 
cc. wmter. For white currants, two solutions did well; one with mercuric chlorid 
alone and the other with mercuiic chlorid and common salt. For gooseherries, a 
number* of mixtures are satisfactory; 1 percent formalin gave very good results, as 
did also 2 per cent zinc chlorid. 

Lesson-s from the great drought of 1898, E. Mawley (Jour. Boy. Sort. Soc. 
England, 13 (1S99), pt. B, pp. 127-139, charts 7).-— The etfects of garden mnlchiiig and 
•watering on the moisture and temi)erature of the soil are shown hy tlie aid of din- 
grams and tables. 

Oil plant composition and maniirial requirements, G. TnuFFAU'r (Jour. Boy. 
Sort. Soc. England, BS (1S99), pf. If pp. 140-150). — The composition of 19 ditleieot 
vegetables and the fertilizing elements requisite for the grow'th of these crops are 
tahulated and discussed, and notes given on dltferent soils and composts. 

Forcing rhubarb, J. HobsoN' (Jmer. (lard,, 20 (IS99), So. 257, p. 793).— The forc- 
ing of rhubarb-in cellars, pits, under benches in the greenhouse, in mushroom houses, 
and in frames heated by steam are considered. 

The Jerusalem artichoke (Heliaiithus tuberosus), -R. ZEBScri (MiU. Dent 
Lmiihv. Geaell, 14 (1899), So* 19, pp. 296, 297). 

Vanilla, R. L6pez t Paiika (Bol. Soc. Agr. Meximna, 23 (1899), Sos. 39, pp. 767- 
772; 40, pp. 790-794 ; 41, pp. S09-81G ; 44, pp. 872-876).— A discussion of the history, 
uses, production, apd marketing of vanilla beans. 

Mushrooms on benches, H: Maxwell (dmer. Gard., 20 {1899), Ah. 255, p. 765, fig.. 
A).— -Growing mushrooms on top of benches instead of underneath Js advocated and 
'directions given for the preparation and care of the beds for this purpose. 

: Edible fungi (Lamet [London], 1899, So. 3971, pp. 969, .970). —A general article on 
edible and poisonous- fungi. The comparatively low food value of edible fungi is 
pointed out and their usefulness as condiments is 'spoken of. 
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Summer pruning, G. Quinn (Joiir. Agr. and Tnd. South Australia, S {1S99), Ko. 4, 
%}p. S68-S7S, Jigs. The vS abject is illiivstrated and discussed under tlie folio wing 
lieatls; I)i8T)uddiiig to sliape the tree and to reduce the overcro\TdiBg of friiit-hear- 
iiig wood; pinching off terniinal points of shoots to temporarily clieok their exten- 
sion; shorteiiing in wood which has been left to carry fruit but wliich has failed to 
do so either wholly or in part; and fracturing to induce the formation of fruit-hear- 
ing spurs. 

Striiigfellow method of root pruning (Nat Nurseryman, 7 (1899), No. II, pp. 187, 
Brief review of result secured in Oregon and Georgia (E. S. E., 10, 1040). 

Priming to 3 in. stubs in Oregon has given excellent results \vitli pears, apples, 
prunes, plums, and cherries on heavy clay soils. The root systems of such pruned 
trees were especially well formed. 

Cooperative fruit testing, H. L. Hutt {Ontario Ayr. and ExpL Union Mpt. 1S9S, 
pp. 9-18). — -Eexiort on cooperative fruit tests that have heen in progress since 1894. 
The average yields of red raspberries, black raspberries, blackberries, strawberries, 
and gooseberries are given with notes on a few varieties of the last 3. 

’ Improvement of the persimmon, J. TI. Marion (Missouri State Ilort. Soe. lipt. 
1898, pp. 873-876). — Fall plaiitiug, budding, crown grafting, and cleft grafting of 
2-year-old seedlings in the nursery row have proven desirable features in the 
iinpuovement of persimmons. 

Pineapples for profit in Florida and Cuba, E. French (Amer. Gard., 30 (1899), 
Nos. 261, pp, 877, 878; 262, pp. 893, 896), 

The currant vine, T. Hardy (Gard. and Field, 25 (1899), No, 5, pp. 101, 108, 
Jigs. 7).— Complete cultural directions including methods of pruning, training, etc., 
of Zante cniTauts. 

A valuable new strawberry, the Rough Rider, L. J. Farmer {Amer. Gard., 80 
(1899), No, 261, p. 882). — Notes on the origin and value of this strawberry. 

Fifty years’ improvement in American gx-apes, T.V, Munson ( Amer. Gard., 20 
{1899), Nos. 246, pp. 620-683, fig. 1; 250, pp. GSS-690,fiig. 1; 254, pp. 750-758, Jig. 1; 861, pp. 
868-870, Jig. 1). — A series of articles forming a complete survey of our native grapes, 
and including a list of the leading families and varieties of grapes originated by tlie 
author, showing color, season, etc. 

The use of commercial fertilizers in the culture of the vine, L. Degrully ( Prog. 
Ayr. et Fit, 16 (1899)^ No. 5,p}p. ddP-d/d),— Some results are given showing the value of 
commercial manures for vines on 4 sandy hill soils. 

A new protection against spring frosts, E. Dkgkully (Prog. Ayr, ct Jit., 16 {1809), 
No. 49, pp. 637-641, fiigs.S). — xi specially prepared paper cover for protecting* grapes 
against early spring frosts is described and methods of wrapping tlu^ papernn A incs 
illustrated. 

Flower and fruit farming in England, W. E. Bear {Jour. Poy. A(jr, Soe. Puglmid, 
User., 10 {1899), pi. 8, pp. 867-313). — A thoroughgoing disr.iiHsion ot the dcvcbipment 
and present status of llower and iriiit farming in Euglaiul, considered as hotlioii.sc 
industries. 

The florists’ tulip: Its origin, hijstory, and classification, 11. Dean {Amur. Gard., 
80 (1899), No. 261, pp. 866-868, Jigs. 3). 

Review of garden clematises, K. C. Davis (Amer. Gard., 80 (1.899), Nos. 857, pp. 
803,804; 860, pp. S46-S4S,Jl(j. 1). — Cultural, botanical, and descriptive noUvs on gar- 
den clematises. 

The principles and practice of fern culture, W. C. Worsdell (Gard. CUrou.,3. 
ser., 86 ( 1899), Nos. 663, p. 801; 664, pp. 820, 281) . — The subjects of temperature, moisture, 
soil, s^mre seeding, etc., are considered. 

Rock gardens, ponds, and .streamlets in our pleasure grounds, F. W. MeyeR' 
(Jour. Boy. Ilort. Soc. England, 23 (1899), pt. 2,pp. 78-9S). — Thelaying out and planting 
of rock gardens, ponds, and small streams are discussed, and 15 lists giv^en of plants 
' suitable for planting. 

.■Some valuable indexes, W. Milder ( Amer. Gard., 21 ( 1900), :No.' 263, p. 6). -Infor- 
rnation is^ given as to where indexes to a number of horticultural periodicals may be 
found. 
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WSEDS—DISEASES OE PIA¥TS. 

Tlie liorse nettle and other troublesome weeds in Iowa, L. H. 
Fammel {Iowa St(L Bui, 4B, pp, 131-140^ figs. 3^ maps 2), — are 
given on tlie iiorse nettle [Solaimm GaTolinense)w\im\xm rapidly spreacl- 
ing tliroiigiioiit tlie State and becoming one of the most troublesome 
perennial weeds. Its sjiread throughout the United States is treated 
historically, and maps given showing its imesent known range. It 
appears that this weed is found from Massachusetts southward to the 
Gulf and westward to Iowa, Iilebraska, Kansas, and Texas. Its 
methods of propagation are by means of seed, and also its rootstocks. 
Means for extermiiiation are given, from which it appears that probably 
the movst effective and least expensive method of renioving this plant 
is by smothering it with some rapidly growing crop, such as rape. 
Planting corn or roots is a method much employed, as the cultivation 
given greatly reduces the spread of the weed. Cutting and burning 
the weeds when in advanced stage of growth will prevent the produc- 
tion of seed, and to that extent imevent the spread of the pest. 

The other weeds mentioned are the European bindweed or morning- 
glory [Oonvolvulm arvemis) and Trlbuliis ierrestris. Both of these 
weeds are described at some length. For the first, which is a peren- 
nial, the same methods of destruction given for the horse nettle are 
recommended. The last weed is an annual, and the methods usually 
emi'>loyed for the destruction of annual weeds may be adopted against it. 

Potato scab, C. E. Ball {Iowa 8ta. Bui, 42^ pip* ^ brief 

report is given upon some experiments conducted for the prevention of 
potato scab. Soaking the seed tubers in corrosive sublimate solution 
resulted in a crop about 9 per cent of which were more or less scabby, 
the check plats giving 31 per cent diseased tubers. Formalin and 
potassium siilpliid were also used with beneficial results, and although 
soiiui of these treatments tend to reduce the total yield slightly, the 
increase in larger and cleaner tubers more than (*.ompensates for the 
loss. 


Bindweed and rib grass, W. Logiihead (Outario Agr. CoL and Ejcpt. Farm Bpt. 
ISOSj pp. Id, U, jigs. d ). — Briet notes axe given of these two weeds with suggestions 
for their eradication. 

Extirpation of prickly pear, E. Pillans {Agr. Jour. Cape Good Ilope^ 15 {1SD9), 
Ko. S, pp, 54S-551). — Notes the efficiency of arsenical 8i>rays for the destruction of 
this pest. The govoriinieiit has aided in this work hy supplying the materials, about 
1,000 cases of 135 lbs. weight having been supplied. 

Apple scab and peacli-leaf cnrl, W. Lochhead (Ontario Agr. Col. and Expt. 
Farm Mpt 1898, pp. 14-19, figs. 3). — Popular descrii>tions are giv^en of these two dis- 
eases and of the fungi which cause them, and suggestions offered for their preven- 
tion. For tlie first, spraying with carbonate of copper solution or Bordeaux mixture 
is riseoiiimeiuled, and for the second, thorough pruning together with the application 
of Bordeaux inixtiiro is said to hold the disease' in check. 

On the. use of copper acetate as a fungicide, E, Rocca (Prog. Agr. et Fit. (Fd. 
'UFst), 80 (1899), .No. 51, pp. '—By evaporating a mixture of copper acetate 

and sodium sulphate the author claims au insoluble basic compouiul of great value 
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as a fiiBglcido h obtained. Ifc is said to be very .adbesive^ traces being apparent on 
grape leaves in November that bad been sprayed in June. 

Tbe bacteria of wine disorders, A. Botjffarb {Frog, Agr. et Vit. {Aid. I/Est)j 20 
{1S99), Afo. i9, pp. 64S-64G, jd. 1). 

Concerning tiie effect of molds on arsenic and its compounds, R. Abel and P, 
BcttenberCt (Ztsclir. Ilgg. n. Inf&itwnslrank.^ 32 (1899), Ko. 3, pj). 449-490 ). — Tbe 
authors claim that- the peculiar gro\Yth of PeiiieiUum gives a l>iological 

test for the presence of arsenic and its compounds. An extensive bibliography is 

appended. 


EMTOMOLOG-Y. 

Report of tlie apiarist^ B. F. Holtermann {Ontario Agr. Gol and 
Uaipt Farm EjrL 1898^ 197-208^ Jigs. .9).— Experiments were con- 

ducted to determine the value of good ventilation >iid a constant 
teoiperatnre in wintering bees. It was found that any changes in 
temperature during the time the bees were ke]}t in a wintering cellar 
caused disturbances among the bees and a consecitient loss of vitality. 
Where the temperature was kept coostant the bees were much less 
a(!tive and consumed less of their stores. In some instancevS strong 
colonies cansumed as little as lbs. from Fiovember 21 to March 23. 
The temxieratiire was kei:>t at about 42^ F. 

No brood is produced in hives which are kept at this constant tem- 
perature and are prevented h-om being disturbed. Considerable brood 
fo!*mii:ig was, however, noticed in hives which were troubled with fre- 
quent changes in temperature. 

The advantages of an artificial arrangement for delivering heat to. 
the bees during wintering and of a specific means of ventilation are, 
that the air is kept pure, that moisture is removed from the colonies, 
and that the temperature remains constant. 

The records for 53 colonies wintered in the cellar showed .an aver- 
age consiiinptioii of 12 lbs. per colony from November 1.8 to April 3. 
The author maintairis that from his exjierience bees alw<ays suffer con- 
siderably from outdoor wi,ntering, special arrangements 

■ are made for ventilation and the removal of excess of moisture. 

The author figures and de>scribes a swarm catcher which is somewhat 
like a hopper in sliax^e and into w^hich the bees are allowed to crawl at 
the time of issuing from the mother hive. The catcher is then stood 
on end until the bees cluster, and is then opened in front of the. hive 
into which the bees are to be introduced. " 

Experiments with Carniolan bees showed that they produce an excel- 
lent quality of comb honey, but have a tendency to excessive swarming. 

Experiments Avere tried in moving bees to fall pasture, especially to, 
buckwheat fields, .and the result showed that if the moving is done with 
ordinary care the Increase in the amount o.f honey made will more, than 
■pay for the trouble of moving. ■ 

;. Report on apicnltnral experiments, E. F.. Holteemann {Ontario 
and Maipt Union Bpt 1898., / f, 7^).— A. brief , state,ment is 

, given of the results obtained by the Experimental Fniou during the 
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year. It was fouEd that the quantity of base left in a comb was 
directly in proportion to the thickness of the base of the comb fomida- 
tioBj and that the bees could not be depended upon for thinning. The 
5-banded Italian bees are not considered desirable for honey-gathering 
purposes. 

In experiments on the specific gravity of honey it was found that the 
higher the specific gravity the better the quality and aroma of the honey. 

Tabanid®, and a simple method for destroying them, I. PoE- 
GHINSKI {Selslc. Khoz, % Lyesov,j 192 {1899)j 5 d7-573). — About 

100 species of Tabanidm are known in Eussia, of which 60 belong to 
TabanuSy 18 to Ohrysops, 6 to Hsematopota, and the others to NemoxiiiSj 
Silvias, Hexatoma, and Pangonia. The more common species are 
Tahamis tropiouSj T, montamis^ T. luridiiSj Hmmatopota pluvialis^ and 
Olirysops relietus. The larger species produce a buzzing sound in flying 
and attack any part of the body of the animal, although they seem to 
prefer the neck and belly. Chrysops flies almost without noise, and in 
the case of horses, alights preferably near the base of the mane. 

Water and forest vegetation furnish the proper conditions for the 
multiplication of Tabanidse, Where these conditions are not present, 
as in the treeless steppes of central Asia, Tabanidtc are not found. The 
Tabanidm fasten their dark brown spindle-shaped eggs to the leaves 
and stems of plants, or in the case of species with aquatic larvae, to 
rushes. The eggs are glued together in spherical or flattened masses 
of from 300 to 400. The larvm hatch within 9 to 12 days. At this 
stage the body is elongated and cylindrical, the abdominal rings are 
furnished with soft warty x>rojections on the ventral surface which 
assist the larvm in locomotion. In the majority of species there is a 
respiratory slit in the terminal abdominal segment, and in aquatic 
species the last two segments form a respiratory tube. 

The larvm of ^-Tabanidm are predaceous and feed upon the larvm of 
other insects. They have been observed preying upon the larv® of 
species of Heloi^s and Rhizotrogus. The larvm of aquatic species, as, 
for example, T. atctumnalis and Hexatoma bimamlata^ attack fresh 
water Mollusca. 

Bembex is a rather effective enemy of the Tabanidm. It was 
observed that the gadflies take water at frequent intervals during the 
adult stage, by darting down upon the surface of pools. The' author, 
therefore, tried experiments in the destruction of Tabanidic by cover- 
ing the pools of water with a film of kerosene. Then, in attempting to 
take water from these pools, the flies came in contact with the oil and 
were unable to fly away, or, if they escaped, they died later from the 
eflects of the oil. As the surface of the pools became covered with 
dead flies, it was found necessary to pour on more. oil. : The foliowing'' 
species were found dead upon the pools: Tibovinus^ T7 tropionsj T. 
montanus^ T^ .luridm^ T. borealis^ T. mactdicornis^ Olirysops relieim, and 
0. emeutiem, Hmmatopota does;not visit ;the pools, and is therefore 
not to be destroyed by this method. 
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Recent work on the San Jose scale in IllinoiSy S. ,A« Forbes 
{Elimis Sta, But 56 , j>j). Ml- 287 , pis. TMs bulletin, recounts in. 
detail the irork of the entomological department, especially of tlie .field 
assistants^ in locating new areas of infection, inspection of nurseries, 
insecticide treatment, and distribution of fiiiigiis diseases for destroy- 
ing the San Jose scale. 

Tlie principal apparatus used in spraying was a inacliiiie sprayer 
consisting of a 1-horsepower gasoline engine, S-cylinder force piiiiip, 
and double galvanized iron tank with a gasoline heater for making the 
whale-oil soap solution. The wagon when thus loaded with this appa- 
ratus weighed 2,400 lbs. The gasoline in the engine is exploded by an 
electric spark. The tank is made of heavy galvanized iron and. holds 
170 gal. Underneath the tank are placed 2 sets of gasoli.iie buriie,rs 
for the purpose of heating the solution. The capacity of the pump is 
from 2.8 to 4.2 gal. per minute, and the pump will operate against 150 
lbs. pressure per square inch. 

The insecticides used were whale-oil soap solution, pure kerosene, 
and kerosene and water mixture. It is estimated that 99 per cent of 
the San Jose scale in one orchard in AYhich a large number of trees 
were sprayed was killed by 2 successive sprayings with whale-oil 
soap in the fall of 1896 and in the spring of 1897. In one case maple 
trees were badly damaged by the spray of whale-oil soap. The Forbes 
scale was destroyed rather efiectively, but the scurfy scale was little 
affected by a winter application of whale-oil soap. Subsequent inspec- 
tion in the orchard where these spraying experiments were carried out 
indicated that 9 out of 21 places which were treated were iree from the 
San Jose scale. Those places, however, in which the scale was com- 
pletely exterminated were not badly infested. The spraying method 
can not be depended upon for exterminating the scale where it has had 
a few years to establish itself. The San Jose scale can, however, be 
effectively checked by thorough and repeated spraying with whale-oil 
soap at intervals to be determined by inspection, in each ease. Whale- 
oil soap solution was used in the strength of 2 lbs. to the gallon of 
water. The treevS were usually pruned back, a!id where the bark was 
rough the trees were scraped. 

Experiments were coiiclucted in infecting San Jose scale with 2 para- 
sitic fungi, SpJicerostilbe coceopMla and a species of Microcera. Infection 
by iiieans of the first-named species was carried out in 2 ways, by 
hanging branches upon which were found' infected scales in trees infested 
with the San Jose scale, and by placing portions of artificial ciiltiirevS of 
the fungus in the infested trees. The results obtained .from both iiieth- 
ods of infection were quite successful, perhaps more markedly so in the 
ease of artificial cultures, but these fungi will probably not be able to 
control the San Jose scale without the aid of artificial i.iisecticides. 

Some experiments were tried with pure kerosene in the month of June. 
The results ^vere quite iiiisatisfaetory. If the kerosene "was used iii 
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sufficient fiiiaiitity to kill tlie scales, the trees were badly injured or 
destroyed^ Experiments made with mechanical, mixture of kerosene 
and water showed that mixtures containing o, 15, and 20 per cent of 
kerosene did not injure the trees, but also did not kill the scales. A 30 
per cent mixture killed nearly all the scales, but did not injure the trees. 
A few experiments were tried with mixtures of Carboleiiin, but not 
enough to waiTai.it any final coucluwsion. 

The scales were found on Ambrosia, Lepidiiim, and Solanunn Some 
observations made upon the rate of travel of the young indicated an. 
average rate of IJ. in. per minute. The only insect enemies mentioned 
as of miicli importance are PentiUa misella and Ghilocorus Mmilnertis. 

Investigations on scale insects upon American fruit, L, Eeh 
{StiUimJur Fjicimemelmtz zu Hamhurg^l [1898-99) 19). — The author 
gives detailed notes on the position upon the fruit in which scale insects 
were found. The notes cover all the more common species of scale 
insects. It has been stated as a general |>rmciple that scale insects 
establish tlieiiiselves in a position upon the fruit which offers them pro- 
tection ffoin the sun and rain. The author found, however, that only 
2 species were evidently sensitive to these infiiiences [AsjjidiotMs aney- 
Ills and A. forhesiA but that in general the distribution of scale insects 
on fruit is determined by the sensitiveness of the scales. 

Of the 262 specimens of A. ancylus which the author found, 250 were 
females and 12 larvm. Only 17 specime.ns of A. forbesi were found, and 
these were all males. Of the San Jose scale, the author discovered 82 
males, 354 females, and 259 larvm. Thirty-three specimens of A. camel- 
Ike^ all of which were females with one exception, were found. Of the 
speciiiieiis of OMmasjnsfiirJArns discove.red, 115 were females, 17 males, 
and 1 larva. Of A. cmoylm 92.75 i)er cent were alive. Sixteen of the 
17 A, forbesi were still alive, and of the San Jose scale 33 per cent were 
alive. IJpon many apples several species of these scales occurred 
together, and notes are given of the relative freciuency of various 
combinations. 

The author conducted a number of experiments for the purpose of 
determining the danger from the i>acking of iini>orted fruit, with the 
general result that living scales were very seldom found in such mate- 
riai Experiments were also instituted to, determine how long the scale 
insects would live when removed from the fruit and carefully trans- 
ported to other fruit or to other situations. The experiments indicate 
that death usually results within a short j>eriod after such removal. 

American fruit and its parasites, 0. Beick (Station fur Fflamen- 
selmtz zu Eamburgj 1 [1898-99 j pp. 34). — The author made extensive 
observations on fruit which was imported from America with reference 
to determining the extent of its infestation by injurious insects and 
fungus diseases. Detailed notes are given on the following insects 
which were found upon apples: ■ Aspidiotus aneylus^ A. eamelUmf A. for. 
6m, A.pernwiosiiSj GMonaspis furfnrusj and MytUaspis pomorimi. Two 
fungus diseases were observed upon 'apples,' Tmturia mwqualis and 
Leptoiltfritim pomL 
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Special notes are given, on the species of scales found upon the dif- 
ferent varieties of apples wMch were imported from difierent parts of 
tlie United States, Canady and South. America. Tiie San Jos(3 scale 
was found on Ben Davis from Virginia, on INewtowii Pippins from Cali- 
fornia, and on pears from California. During the period of the aiithor^s 
observations, San Jose scales were found in 26 barrels and 583 boxes of 
apples and in 1 box of i)ears. 

With regard to the extent of infestation, the author states that for 
the most part it was very slight. He also gives notes on dried Ameri- 
can fruit, incliiding apricots, pears, cherries, nectarines, and plums. 
Some scale insects were found upon such fruit, but in nearly every case 
the scales were evidently dead. 

The estivation of the Clirysomelid^, W. Kolee {Ztselir, 

ser.^ 1899^ Ao. 24^ lyp. 26-37 ), — The author made observations upon a 
large number of species of this family for the purpose of determining 
to what extent they enter into a summer sleep or resting condition. 
Among the genera which were studied may be mentioned Phytodecta, 
Lema, Zeugophora, Agelastica, Gallerucella, and Galeruca. All of 
these genera were observed to pass through a period of estivation, 
beginning ordinarily with the month of June and ending with the latter 
part of August or the first part of September. At this latter date the 
beetles were usually noticed to be in rather active condition and then 
later to enter upon their regular hibernation p>eriod for the winter. 

The author believes that this resting period during the summer and a 
subsequent short active period during the fall may account for the sup- 
posed double-brooded condition of many species which are really single 
brooded. With species of Phytodecta, it was experimentally deter- 
mined that no changes ih. the amount of moisture in the air or in the 
presence of suitable food material were sufficient to arouse the beetles 
from their resting condition. In the opinion of the author, the majority 
of the Ohrysomelidm pass through a period of summer sleep. 

Obs-ervations on the subject of driving away parasites of 
plants by means of intraorganic injections, A. Berlese (Aw.' 
^atoL Vef/., 8 {1899)j Wos, 166-182^ figs, 2), — Experiments' were 

made chiefly upon living specimens of Urtiea urens. The roots were 
kept in a solution of cyanid of potash in the proportion of 5 to 2,000. 

The author concludes from a series of experiments that injection or 
imbibition of substances within the plant must be limited, even as a 
possibly successM remedy, to insects of a sedentary habit./ Other 
means must be used against thegreatmajority of insects. ' The method, 
proposed by Perosino is not satisfactory,' since, even if the desired effect ' 
is obtained, it is only temporary. The effects of internal insecticides 
upon 'the" plants' themselves;and ftuits should be, studied more carefully. 
The roots 'of ' plants seem , to exercise' a sort of selective' action and 
.refuse to take, up certain substances. 

Memorial of life and entomblogic work of ifosepli Albert Xiintner, E. P.,Fklt 
N ew York State Mus,, 5 {1899% No, U, pp, 801-611, pL I).— This bulletin con- 
tains a brief biological notice of J. A. Lintner, a list of the species described by him, 
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al.>il)I:iograpliy' of liis entomological pnbiicationsj and a general index to reports 1 to 
13 of the State entomologist of York. 

Bees and how to manage them, A. Gale (Agr, Gaz, New South WideSf 10 {1809)^ 
No, 10 f pp. 1098-1098, figs, 8). — Directions for seeiirmg wild swarms of hees from 
trees. 

Prevention of the swai-ming of bees, B. Pixgot (VAjudilteur, 48 {1S99), No, 11, 
pp. 495-500), 

The partheiiogenetic origin of drones, W. Paulcke (Anat. Anzeiger, 16 (1899), 
No, T7-1S, pp. 474-476, figs, f}.— The aiithor^s results, based on a microscox^lc stady 
of a large number of eggs, favor the Dzierzon theory. 

Observations on the metamorphosis of insects, J. E. Y. Boas (ZooI. Jahrh., 
AM. Sgst, 18 (1899), No. 4, pp. 385-408, pZ. 1, fig. 3y . — This paper- reports the study 
of certain points in the development of Pyrrlwcoris apterus, Idyrmeleon, Cossus, 

■ Cetonia, Cimbex, and other insects. ^ 

Report on economic entomology for 1898, G. H. Carpenter (lieprint from Ept. 
Comieil Hoy. JDtibVm Soc. 1898, pp. 14, figs. 13 ). — ^Kotes on FhjUotreta nemorim, 3Ieh- 
lontlia milgaris, Bniclius affinis, Myziis cerasi, I£. rihis, Enocampoides limaeina, Bryohia 
prcvtiosa, Chernies abietis, amd Baclmus 2 )ice(v. 

Notes on Apliididse, Y. Ciiolodkoysky (ZooL Anz., 88 (1809), No. 608, pp. 468-477, 
jlgg^ 7), — Tlio author gives descriptive and hiological notes on a niimber of sjsecies of 
plant lice, among ^Yhich maybe mentioned Cliermes fiinltccius, Lnchmis pieece, L. per- 
slcm, X. maoulosis, L.aUeticola, l. roscv, StonuqAiis gratfii, CaUipterus gUjmitem, Teira-' 
neura uhni, Phylloxera quercus, and species of Schizonenra and Mindarus. A number 
of these species are described as new. 

A few of the most noxious insects, AY. Lochhead (Ontario Ayr. Col. and ExpL 
Farm Bpt. 1898, pp. 11-13, figs, 4 ). — Contains x>opuiar notes on Aphis hrassiew, tent 
caterpillar, larch sawfly (Nematus eriehsonU), and Lecanium sp. 

CoccidaB, Teabut (Gouv. Gen. Algeria, Serv. Bot. Bui. 19, 1899, pp. 59-74, figs. 84),-- 
A brief account of the more common and injurious scale insects, with recommenda- 
tions of the more efficient remedies against them. 

The San Jos6 scale and other scale insects, and the Indiana nursery inspec- 
tion law, J. Troop (Indiana Sta. Bid. 78, pp. 45-58, figs. ,X).~This bulletin contains 
brief notes on the San Jose scale, the oyster-shell hark -louse, the scurfy bark-louse, 
and the Putnam scale {Aspldiotus ancylus). The commonly used insecticides are 
recommended against these insects. The full text of the nursery inspection law of 
Indiana is printed with the bulletin. 

On the larvse of certain Aspldiotus species, AAb May (StaMon fur Pfianzen- 
selmts mi Mamhnrg, 1 (1898-99), pp. J).— Brief notes on tbe larvie of Aspidlotus per- 
niciostis, A. ancylus, A. cameUuv., and A. ostrewformk. 

On the North American species of the subgenera Diaspidiotus and Hemi- 
berlesia of the genn.s Aspldiotus, AY. Newell (Conirih. Ikpi. Zool, and But. Iowa 
State Col. Agr. and Meeli, JrZs, 1899, No. 3, pp. 31, pi. 1). 

European scales on fruit, L. Reh (lllus. Zlschr, .Ent., 4 (1899), No. 83, p. 361).— 
Notes on Aspidiotus oslreaformis. 

Insect enemies of citrus fruits, E. Arnao (La coltimsione degli agrumi . ' Palermo : 
J. Beher, 1899, p>p. 879-388, figs. 80),— A general discussion of the insect enemies of 
these fruits with special reference to species of Aspidiotus, Mytilaspis, Parlatoria, 
Lecaniiim, and Bactylopius. The author also reports upon the remedies which have 

given best results in combating the various insect |}ests. 

Imported pests, G. A^eht (Bol. Soc. Nac. Agr. Brazil, 8. ser., .1899, Nos. 8, pp. 34-39; 
3,pp. 67-68; i,pp. 98-101, figs. 3, pis. 4).—Brief accounts of San Jose scale, phylloxera, 
Mid Margarodes mtium. " 

Report on the , distribution of phylloxera in Austria Ber die TerhtmG 

nng der MeUaus in OstcrreicJi im Jalire 1S97. Viemia: Imp. Boy., Ayr. Mm., 1899, pp. 
164) .—A detailed statement is given of the extent and spread of infestation by PhyBox- 
era, - The use of American stock is recommended and, the application of bisulph.Y’* 
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carbo'a» Yarioiis laws and decrees are i:jriuted in this report <a,)ii(;orii!iig- tlie treiit- 
meiit of vineyards and the sj) read of phylloxera. 

Hew experiments in the destmction of phylloxera, G. Couanox^ J. Michon^ 
and E. Salmon (C(mip-L liend, Aciut SgL Park,W9 {1S9D), Xo.CP,p 2 K 7S3, 781 ). — Yoinig 
grapevines wore entirely freed from phylloxera hy immersion for from 3 to 5 iiiiniitos 
in water at a teniperatvire of 7PP C, The vines were iiiihijiirinl Ivy the hot water 
treatment, and when planted, exhibited vigorous vegetative growth. 

Experiments in destroying phylloxera, Lanfrey {Compt, Bend. Acad, Bel. Paris, 
129 (1890) f Xo. 22, p. S6o ). — One kilogram of picric acid W'as dissolved in DO liters of 
water. One liter of this solution was poured about the roots of each vine. It 
proved a very successful remedy. The months of June, July, and August seemed 
most o|)portune for the application of this solution. 

Insects inJurioTis to cereals, V. Mayet (Prog. Agr, et Pit. (Pd. VEsi),20 (1809), 
No. 45, pp. 526-586, p?. 1). — This paper contains an account of the appearance, life-- 
history, habits, natural enemies, and artificial remedies of Oscims frit, Chloripm 
Ihieata, Ceckloniyia destrucior, and C. triticl. 

The influence of a mild winter upon the first flight of the Geometridse, 
Nagel (Ztschr. Mnt., n. $e)\,1899, Xo. 24, pp. 38,20). — The winter of 1898-99 lia-siiig 
been especially mild, the author was led to obseiu'o the time of flight of the iirst 
individuals of certain genera of GeometridaL It was found that tlnnr occiirreiiee 
was unusually early in the season. The individuals observed were of the geiiera 
Hibernia and Phlgalia. 

Australian case or bag moths, W. W. Fkoggatt (Agr. Ga^.Xew 1 Vales, 10 

(1899), No. 10, pp. 1085-1091, pi. 1). — Gives biological notes on the following species : 
Metura ehnrjata, Th}jrklopierij.r henichn, T. Inihnerl, T. boisduraU, lAitometa iipioblls, 
Clania leminn, and Oiketicus macleayl. 

The life cycle of the Coccidia and Haemosporidia, F. SciLiiTniNN (Zool OimibL, 
6 (1S99), Xo. 22, pp, 765-7SS) .—In this article the author Ims brought togetlier the 
literature of the subject in an extensive bibliography. A critical exaniinatlon of 
the .results thus far obtained is presented. The forms of Sporozoa which received 
most attention are species of Coccidium, Plasmodium, Halteridium, and Proteosoiiia. 

Vaginula slugs, PI. Tryox (Queensland Agr. Jour., 5 (1890), Xo. I,pp. 63-70, pL 1).— 
Two species of slugs (Vaginula hedley i smcl V. ley diyi) tire reported as causing eou- 
siderahle damage to the majority of garden vegetaldes. The slugs are figured and 
described. The eggs are deposited under logs or stones in masses of lO or more. 
Domestic poultry, birds, toads, and frogs have not been observed to eat the Blogs. 
Tobacco waste and lime spread upon infested ground have a deterrent eiicet upon 
the vaginulas. Poisoned bran is also recommended as an uitilicial remedy. Old 
boards and wet sacks placed on the ground serve as hiding places for the slugs, a.iHi 
in the daytime they may be ibiiiid in such situations ami easily destroyed. 

Agrotis saucia and one of its new forms, ^y. Caspapj (Jahrh. Xussamsvhcn J hr. 
NaturTcunde, 52 (1899), pp. 185-201). 

Treatment for the potato beetle, C.'A. Zavitz (Ontario Agr. (hi. and JXpL Farm 
Mpt. 1S9S, pp. 157, 158), — Experiments were conducted upon potatoes with tlie object 
■of determining the relative efficiency of Paris green in Avater, Paris green with 
plaster, and a proprietary insecticide known as ''imtato bug liuisli,-’-’ in the d(:.*stnic- 
tion of potato^ beetle. Tests Avere carried through 2 years, and the results showed 
that the best form of insecticide for this insect Avas Paris green dissolAxal in Avater. 

Combating the enemies of field crops, Y. Mouachea^sivY (SeUlc. Klioz. i Lyesor., 
194 (1899), Sept.,p 2 ). 445-454) .—A dmcnssioii of the depredations of and remedies to 
be used against the following insects: Agf'oUs segeinm, A. ex.dmnaiionis, AnisopUa 
austriaca, and the Hessian fly. • 

Combating the enemies of field crops,. V. Morachevsivy (Selsk. iaios. i Lyesor.^ 
104 (1S99), Aug., pp. 193—225). This article . is' occupied Avitli a discussion of tlie 
Acrididtn and for the greater part Avith PachytyJus migraiorhta and CaJoplcnus liaHaus. 
Among the remedies which are used in the different provinces uf Russia, against 
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these iimects may l>e mentioned tliorougli cultivation and harrowing of the infested 
lands, biiniiiig of straw, crushing the nymphal locusts with various farm imple- 
ments, the use of ditches, catching the locusts with various coiitrivances, and infec- 
tion with Empiisa (jrylU, 

Crop pests, remedies and spray pumps, G. I^klcOAiiTiiY (BtiL Xo-rth Camlina State 
JM. 20 (1S99) No, 12, pp. 10-25, figs. 6 ). — Brief descriptions of a iinmher of inju- 
rious insects and fungus diseases, and a spray calendar with directions for making 
the common insecticides and fungicides. 

Fruit protection, E. J. Wickson {CaMfioriiia Fruits and Mom to G-row Them. San 
FrmiciSGo: Pacifiw Eural Press, 1900, g}p. 434-464, jigs. 30). — A general discussion of the 
habits, life history, and means of combating the common noxious insects, rabbits, 
gophers, and birds. 

The use of Sporotrichum globuliferum in combating insects, Trabut {Goiir. 
Gen. Algeria, Serv, Bot. Bill. 19, 1S99, jrp. o8, 59, Jigs. .?). — Reports the successful appli- 
cation of this fungus in destroying Haltica, Pemphigus, and species of locusts. 

A brief report on loc.ust fungus, D. McAlpixe (Agr. Ga.z.Xew South Wales, 10 
(1899), Xo. 11 ^ 1213). — A fungus w^hich has been used against locusts at Cape Good 

Hope with good success was introduced into New South Wales and identified by the 
author as Miioor raoemosus. 

Locust destruction (Agr, Jour. Cape Good Mope, 15 (1899), Xo. 7, pp. 4S0-4S3 ). — 
Careful directions for the use of the locust fungus in comhatiug these pests. 

An insect powder duster for plants (Sci. Amer., SI (1899), Xo. 26, p. 404, Jigs. 4 ). — 
A description of a blowgiin provided with an apparatus for regulating the supply 
of discharge tube. 

Rules and regulations of the Montana State Board of Horticulture {5Fmoula: 
Montana State Bd. Mart., 1899, pp. 12). — The act creating the board and prescribing its 
powders and the rules aud regulations of the hoard, including the formulas prescribed 
for the treatment of insects and fungus diseases affeetiug nursery stock are giyen. 


mom — AmwAL - peobuctioi'. 

The relative digestibility of several sorts of fat by man. I, 
Margariii and natural butter, H. Luhrig (Ztschr, UfitersuelG^Nalir, 
iL Genussmtlj 2 (1899)^ No. 6‘, 484-506), — The author reviews the 

literature of the subject and reports results of 4 experiments on the 
-digestibility of inargariii and butter made with a healthy man, 29 years 
old, weighing 74 kg. Holstein butter and 3 sorts of inargarin. were 
used, called, according to their quality, No, 1, 2, and 3. The tests were 
quite similar, the fet in each case forming part of a mixed diet of 
meat, bread, vegetables, etc. The composition of the margarin and 
butter was determined and the fat content of all the articles of .diet* 
The average results of the tests follow: 


Average digestihilUg ofi margarin and butter. 



Fat. 

In daily 
i ihod. 

In ■ daily, 

; feces.‘ 

Digested. 

1 

No 1 OiOORHOWfl 'Wi+.h fi flays - 

Grams. 
BS.25 
118. 04 
112. 89 
111.79 

Crrawis. 

4, 62 
i' 3.91 

i 3. 46 

j 4. 82 

[ Per tent 

96.68 
96. 70 
96.93 

95.69 

Maru'Jirui No. 2 coiisumod ■with niixofl dicfc 4 hays ..................... 

Miirgoriii No 3 coB8iinicd with luixccl diet 4 days 

Butitci', coxiHTiiniHl with inixod diet 4 days 
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If corrections are made for tbe fat in tlie food supplied by .otlier 
materials tliaii margarin or butter, the average coefficients of digesti- 
bility ill the 4 tests are 97,35, 07,39, 'OT.OO, and 05.53 per cent, respec- 
tively, The author studied tlie undigested fat in the 4 experimeiits and 
determined the aiiioiint of true fat in the undigested ether extract. 
Taking aecoiiiit of these values, the corrected digestibility of the mar- 
gariii and butter fat in the tests reported above iwS 98.31, 98,20, 98.46, 
and 97,77 per cent, respectively. In the aiitlior’s opinion the true undi- 
gested fat was not butter or margariii fat, and accordingly lie believes 
that it is safe to conclude that butter and margariii are completely 
digested. The fat recovered in the feces is believed to be derived from 
the digestive juices and metabolic products produced in the body during 
the experiinent. If it is insisted upon tliat the 2 kinds of fat are not 
completely digested, it must still be granted that as regards digesti- 
bility they are practically alike, since the difference is very small. 

The relative digestibility of several sorts of fat by man. II, Pal- 
min, H. LtiHRicf (Ztschr, Uiifermeh. yahr, %t. GemmmtL^ 2 [1899)^ No, <9, 
P'p, 622-632 ), — In contiiiiiatioii of previous work (see above) tlie author 
studied the digestibility of Palmin, a commercial preparation which is 
evidently a pure cocoaniit butter. It is stated that this has a nutty odor 
and taste, and may be kept a long time without spoiling. Tests were 
made which showed that it was free from micro-organisms. Thedigesti- 
bility of this material was tested with the same subject as in the experi- 
ments referred to above. Two tests are reported. In the first 136 gm. 
of Palmin was taken daily for 3 days, and in the second, 90 gm. The 
Palmin formed part of a simple mixed diet of meat, bread, tropon, 


vegetables, etc. The average results of the tests follow : 

, Average dlgestihUitij of 

! 

In daily 
food. ' 

Fat. 

In daily 
focoa. 

Bigicstcd. 

First test, TaJlmin (cocoaniit butter), coiismiiod with simple mixed 
diet for B days 

Grams. 

1,39. 31 

95. 23 

<h'ams> 

3.74 

4,28 

Per cent. 

97. 31 

95.50 

Second test, Palmin (cocoairat butter), consumed with simple mixed 
diet for' 3 dava 



; The results , of these tests and a further study of the ether extract of 
feces leads the author to the conclusion that Palmin is, as digestible as 
other sorts of fat used as .food, and that this' material, as well as butter 
;and iiiargarin, may be said to be,eompleteIy digested. 

The 'relative '4iige,stibility by man of several, sorts of fat. "'"HI,, 
Butter and margarin, H. liUHRia .(Ztse/rr. Unfsrsmh,'Wahf\ u, Gemm- 
mffi, 2 (1899)j No, 10^ pp, In ■ continuation ■ of • the aiithor^s 

previous work (see above), 4 exjmriments are reported, ^ each of 3 days 
duration. In the first, 121.67 gm. of margariii was eonsuined daily with 
a simple mixed diet. In the second and third, 122 and 143 gm., respec- 
tively, of butter was consumed; while iu the fourth experiment, which 



FOODS— ANIMAL PRODUCTION. 


661 


served as a clieck, no fat was eaten except tlie very siriall amoont con- 
tained ill tlie bread, beans, etc., making* up tlie diet. Tlie average 
results of tlie experiments follow: 


Digesiibillty o f butter and niargcirin , 


! 

Vat. 

In daily 
food. 


Margariii eaten with simple mixed diet 

Grams. 
111.02 
i 107. 52 
i 125. 29 

1 2.64 

Grams. 

B. 63 
B. 37 
3 . 55 
2.37 

1 Per cent. 

1 90 . 7.5 

1 96. 86 

j ' 97.10 

1 , 90. 47 

i 

Butter Xo. 1, eaten with simple mixed diet 

Butter No. 2, eaten with simple mixed diet 

Mixed diet without the addition of fat 


From a vStudy of the chemical characteristics of the undigested fat 
the author introduces certain corrections in the above values and con- 
cludes that 97.80 per cent of the butter was actually digested and 97.55 
per cent of the inargarin. From a physiological standpoint the 2 fats 
are thought to be completely digestible and of equal value. 

On some comparative analyses of and digestion experiments 
■with wheat and whole-meal breads, O. Eosenheim and P. Schid- 
ROWITZ {A7ialys% 2i [1899)^ 8 e 2 )t,^pp. 227-234 ). — The authors report the 
composition of ordinary white bi'ead, ordinary whole- wheat bread, and 
a patent whole- wheat bread. In addition to the usual statistics, the 
analyses include phosphoric acid, soluble matter, the different constitu- 
ents of the carbohydrate group, acidity, and in 2 cases the loss of water 
in 15 days. 

Artificial digestion experiments with the 3 sorts of bread were made. 
These include salivary digestion, gastric followed by pancreatic diges- 
tion, auLd pancreatic digestion. The principal conclusions follow: 

^‘Although we do not dovsire to draw any sweeping conclusions from the experi- 
ments, owing* to their limited nuiubcr and somewhat restricted character, we feel 
jiistiiied in saying that they tend to bear out the opinion now generally held in 
scientific circles as to the great superiority of white bread as far as digestibility pore 
and simple goes. It is usually believed that whole-meal bread contains considerably 
more nitrogen tlian tbe white article, hut this was certainly not tlie case in the 
breads examiinal 1)5^ us ; and although they were selected with (;are, there is sufficient 
variation in ordinary Hours to account for this apparent anomaly. TIic whole-meal 
breads certainly contained considerably more ash, pliosphoric acid, and soluble 
matter. Tlie results obtained with the patent brown bread, in which the grain and 
husk are very finely comminuted, supports the contention that the digestibility and 
wliolesomeness of whole-meal bread can be greatly improved by careful and thorough 
grinding and disintegration of the cellulose,^^ 

The estimation of cellulose in feces, K. Mann M 

{1899)^ No. i5(9-76’5).— The author reports experiments iii which 

he himself was the subject. In the first period the food cousisted of 
wheat bread, cheese, sausage, butter, and sugar. The total cellulose 
consumed per day was 1.1774: gm. In the second period the sausage 
and' cheese were replaced by 12 gm. 'of elastiii.' .When the cellulose in 
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the feees was estimated by the Weende method^ more was recovered 
than was coiisiittied* - The so-called cellulosewas foimd to contain nitro- 
geii and the material was studied at some length. The author con- 
cludes that in the presence of certain nitrogeiioiis materials it is not 
possible to determine accurately the cellulose in feces by the Weende 
methoiL Elastin and other nitrogenous luaterials are not completely 
removed and in part account for the high values obtained. In addition 
to true proteids there are other materials containing less nitrogen and 
also iiifcrogeii'free substances which are not removed from the feces by 
the Weende method. Assuming that the nitrogen found was all nitro- 
gen of protein and that the remainder of the material consisted of eellu- 
iose, half the cellulose of fine wheat bread was found, in the author’s 
experiments to be dissolved in the intestinal tract. 

Coniposition of Incerii as affected by matiiritys It. Hargourt 
{Ontario Afp\ €ol and Mvpt Farm Rpt 1898^ 23-29). — This investi- 
gation includes a study of the yield, composition, and digestibility of 
different crops and cuttings of alfalfa. The total dry matter and the 
percentage composition of different crops and cuttings are shown in the 
following table : 


Composition of dijferent crops and euttings of alfalfa. 



Total dry 
lu utter. 

Protein. 

Crnde 

liber. 

Second crop, 1897 ; 

First cutting 

Founds. 
8, 197 
8,819 
8, 818 

Per aent. 
20. 12 

Per cent, 

28. 47 
31. 57 
40. 4-6 

29. 98 

33. 10 
36. 75 

20. 10 
31. 40 
35. 81 

1 


15. 54 

Third c n tting^. - ......... 

13. 79 

First crop, 1898 F 

First cnttin.r*' 

3, 045 
4, 251 

20. 45 
14. 72 

Second cutting 

Third rnttin 

3,894 

13. 59 

Second crop, 18i}8; 

Fir^it cutting 

1, 899 

1 2, 505 

16. 7f 

Second cutting 

16. 32 

Third cn tting 

1 2,aU 

14. 30 



The digestion experiments were made with sheep, with the following 
results: 


• Average dlgestibiliig hy sheep of different crops and cuttings of alfalfa. 



Dry j 
matter, j 

Protein. 1 

Fat, 

t Nitrogen' 
free ex- 
tract.' 

Gmde 

li'ber. 

First cutting 

'■ i 

Per cent . ! 
58. 6 i 

56.2 i 

51.3 1 

1 

i Percent. 

73.4 
72.8 

64.4 

Per ce'iit. 
48.8 
50. 4 
44.1 

Percent. 
71.8 j 
i 70. 1 ' 

i 64.0 i 

! 

Percent. 

39.1 
37, 7 

37. 1 

Second c utting * 

Third cutting 



The author .compares alfalfa with red' clover and' timothy hay. ' Froin 
the different, tests the following conclusions W'ere drawn: 

^Alfalfa deteriorates very rapidly Uotli in percentage composition and in digesti- 
bility after the early blossoming stage. ■ In our experimental work a nincli larger 
amount of digestible matter was obtained by cutting when the plants were about 
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one-tliird in blossom tiiiin by cutting either 2 weeks earlier or 2 weeks later. Alfalfa, 
cut when about one- third iii bloom, compares A'ery favorably in nntritive valo,e with 
red clover and tiniotliy. There appears to be danger in feeding alfalfa hay that lias 
been made from the x^lant in advanced stages of maturity, 

^^Notwithstanding the rapidity with which alfalfa deteriorates after passing the 
early blossoming stage, the fact that when properly saved it yields a large amount 
of nutritious food makes it a most desirable addition to our list of fodders. In this 
report of the work done on alfalfa, no attempt has been made to treat of its value as 
a pasture crop or as a green fodder crop. Complaint has been made that cattle 
pastured on it show a tendency to Idoat. Information is being gatliered on this and 
other points, and a bulletin will be issued at an early date dealing with the whole 
question of alfalfa.^’ 

Alfalfa, or iiiceni, L. Foster and L. A. Merrill ( Utah Bui 
6l^Xy]). 155-214), — Tlie comparative ^deld, composition, digestibility, and 
feeding Amine of different crops and cuttings of alfalfa are reported 
upon. Tables are given wMcli show tlie composition of different crops 
and cuttings of alfalfa from 1806 to 1898, and considerable material of 
this subject is quoted from a previous publication (B. S. E., 10, p. 977). 
The authors summarize the deductions regarding the composition of 
different crops and cuttings and similar topi(;s as follows: 

^‘The largest aimual yield of hay per acre is obtained by tbe method of early cut- 
ting and the lowest by the late, the average result standing as follows; Early 
cutting 100, medium 92, and late 85. 

‘‘The early cut alfalfa contains the highest percentage of protein and fat, the 
most valuable food constituents, and the lowest percentage of crude fiber, the most 
indigestible portion. The former decrease constantly \yhile the latter increases 
rapidly from early bloom to the full maturity of the plant. 

“The i)roportionate amount of leaves to stems is greater at early bloom than at 
any subsecpient time and both leaves and stems contain a greater percentage of pro- 
tein and a less percentage of crude fiber at this time than at any later period in the 
growth of the plant. The relative proportion of leaves to stems in the different cut- 
tings is as follows: Early 42 to 58, medium 40 to 60, late 33 to 67. . . . 

“The first crop gave the largest yield in each of the 5 tests and in 14 out of the 15 
cuttings, wdiile the third crop gave the lowest for every test and in every cutting 
but one. . . . 

“In the average composition of all cuttings for 3 years, the nutrients of the 3 
crops vary but little. The second has slightly the highest percentage of protein 
and fiber; and the third the most fat and nifcrogeii-free extract. 

“Th© third crop has the largest proportion of leaves to stems j but the percentage 
of protein in the leaves is highest in the second crop, and next highest in the first. 
Th© leaves of the first crop contain the most fat and of the second th© least.^' 

Feeding experiments (pp. 175-214). — Two feeding tests witli steers are 
reported on tbe value of, alfalfa of different crops and cuttings . and 
comparing .alfalfa with timothy hay, shredded corn fodder, red clover, 
and a mixture of alfalfa and straw. In each experiment these ' coarse' 
fodders were each fed continuously to one lot of. steers. The first test 
was made during the winter of 1897-98 with 30, two-year-old steers 
divided into 12 lots of 3 each. It lasted 111 days, during' a part' of 
which time grain Avas fed with the coarse fodder. 

The second test was made during the' winter of 1898-99 with 27 two- 
year- old, steers. The .experiment,, lasted 112 days, grain being fed with 
the coarse fodder the entire time. 
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The results are tabulated for each experiment and are discussed at 
some detail, together with the results of 5 years^ experiments at the 
station. The following is a summary of the deductions drawn from the 
2 present exxieriinents : 

the feeding tests, tlie highest gains were made from the early cuttings and the 
lowest from the late, the results standing proportionately as follows: Early cutting, 
100; mediuiiijSo; and late, 75. 

^^The variation in the amount of the different cuttings eaten per day was eery 
slight, being the highest for the early cutting and the lowest for the late, hut the 
quantity of dry matter and also of digestible matter required for a pound of gain 
was decidedly lowest for the .early cutting and highest for the late, the relative 
amounts of dry matter standing as follows; Early cutting, 100; medium, 131; and 
late, 66. 

The annual beef product per acre was largest from the early cuttings, not only 
in the general average but in each separate season’s test, and that from the late cut- 
tings was smallest, the proportional products standing as follows: Early cutting, 
100; medium, 79.1 ; and late, 691. 

‘‘Tahiiig all points of comparison into consideration, both separately and col- 
lectively, iiiclading everything that pertains tot lie largest yield and highest feed- 
ing value, the tests favor cutting alfalfa for cattle feeding when the first blooms 
appear . . . 

• *^The beef product per acre, taking tbe average result of all cuttings for the 5 
years, w-as very much tbe highest ibr the first crop and decidedly the lowest for the 
third, standing as follows: First crop, 100 ; second, 61; and third, 45; hut taking 
the early cuttings alone they stand, first crop, 100 ; second, 80; and third, 69. 

Pound per jiound, taken as a whole, the results show the highest feeding value 
for the third crop and the lowest for the second. 

^^Tho average annual beef product from early cut alffilffi. was 705.61 lbs. per acre; 
it required 9,575 lbs. of timothy to i>roduce an equal weight; 11,967 lbs. of red clover 
and 10,083 lbs. of shredded corn fodder.’’ 

In calculating the fliiancial results the following prices were used: 
Alfalfa $4, shredded corn fodder $5, timothy hay bran and shorts 
$10j chopped wheat $11), and chopped corn $16 per tom On this basis 
there was a loss in both cases. . 

^‘If the steers of the first test could have been disposed of at tlie close of the 
experiment, the loss would have been very much less. The gains from the after 
feeding wmro equal in value to only a little more than half the cost of the food that 
produced them. The iiici^eased grain ration added largely to the expense of feeding 
during this latter period. J udging from the results of the 2 tests here reported, the 
margin between the i>urchaso and selling iiriees has been too small for tbe past 2 
years to warrant feeding with foods, esiiecially grains, at as high prices as those 
used in estimates herein reported.” 

E:H:periinents in cattle feeding, G. E. Bay [Ontario Agr, Col. 
and ExpU Farm Ept. 1898 ^ pp, 75-80), — Two tests on fattening steers 
are reported. 

Different quantities of meal for fatiening steers (pp. 75-77). — Xine 
steers were divided into 3 lots of 3 each. Lot 1 was fed a medium grain 
ration, consisting of equal parts of ground peas, barley, and oats, the 
amount fed being increased rapidly until the ration reached, as nearly 
as possible, 1 lb. of meal per 100 lbs. of live weight. Lot 2 was fed 
the same ration, the amount fed being increased until f lb. of grain 
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per 100 lbs, of live weight was fed. At the beginiiiDg of the trial lot 3 
received l:b. of the same grain ration per 100 lbs. of live weight. This 
amount was increased as seemed advisable until the amount fed was 
the same as that given lot 2. In addition to the grain, all the steers 
were fed a mixture of bay and straw during the ilrst part of the trial 
(later on hay alone), together with 15 lbs. of roots per day. The 
C|iiaiitity of roots was later increased to 25 lbs. 

The test proper began December 3 and covered 170 days. It was 
preceded by a prelioiiiiary period of 30 days under the same conditions. 
Before the close of the test, 1 steer in lot 2 and 1 in lot 3 were dropped. , 
The total Aveight of the 3 steers in lot 1 at the beginning of the test 
was 3,235 lbs.; of the 2 steers in lot 2, 2,245 lbs.; and of the 2 steers in 
lot 3, 2,241 lbs. The average gain per steer was 301.60 lbs., 285 lbs., 
and 297 lbs., respectively.' The average amount of meal consumed 
per day per of live weight was O.Sl Ib., 0.05 lb , and 0.53 Ib., 

respectively. 

The financial stateiiieiit is based on meal at §13, hay 80, straAAm93, 
and roots 82 per ton. The average cost of a pound of gain wm^s for 
lot 1, 7.7 cts.; for lot 2, 7.2(5 cts.; and for lot 3, 6.46 cts. 

This test is a duplicate of a previous one (E. S. II., 10, p. 277'), ami the 
results of tlie two are comx)ared: 

the ciiHc of the light and medium rations, the results of the 2 experiments are 
someAYliat contradictory, since in the first experiment the medium ration proved to 
1)6 the more cconoiiiioiil of the two, while in the second experiment this result has 
heen reversed. But in both experiments the results have been decidedly in favor of 
the 2 lighter rations as compared with the heavy ration. The results of the 2 experi- 
ments, thereb)i e, point to the conclusion that for fattening steers a moderately light 
meal rat ion is more proiitable than a heavy meal ration, provided, of course, that 
the coarser fodders are of good quality and palatable.” 

Corn Ts, for fattening Hteers (pp. 77, 78). — The relative value of 
corn and peas Avas tested Avith 2 lots of 3 steers each. Lot 1 was fed a 
grain ration consisting of equal parts of ground coni, barley, and oats, 
and lot 2 a ration of ef|iiai parts of peas, barley, and oats. The amounts 
of grain, liay, and roots fed were the same as in lot 2 in the preceding 
test. 

The financial, statement is based on meal at $13, liay $6, straw $3, and 
roots $2 ])er ton. , Lot 1 Aveighed 3,233 lbs. at the beginning of the trial, 
December 3, During the 179 days of the test, the average daily gain 
per steer w^as 1.75 lbs., and the cost jier pound of gain, G.oG cts. Lot 2 
weighed 2,245 lbs. at the beginning of the trial. The average gain per 
steer was 1.59 lbs., and the cost of a- pound of gain, 7.20 cts. 

this experiment, therefore,' corn, barley, and oats gave inucb 
better results than i:)eas,d>arley, and oats.’^ ' The author believes that , 
the gains, are inlluenced greatly by the individuality of, the steers, and 
that the comparison is not altogether satisfactory. Tho',ug'h the lesiilts 
are' decidedly in favor of corn as 'Compared, with peas for' fattening, 
steers, the experiment will be repeated.” ■ ■ 
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Pasteurized vs. raw skim milk for calves, H. H. Dean [Ontario 
Agr, Col. and Bxpt Farm BpL 1898^ p. 66 ). — A test with 4 calves com- 
paring pasteurized and raw skim milk is briefly reported. After a 
preliminary x)eriod of 1 week, the test proper began July 18, 1898, and 
covered 2 x)eriods of 4 weeks each. The periods were separated by an 
interval of 1 week. In the first period calves Hos. 1 and 2 we're fed 
pasteurized skim milk and JTos. 3 and 4, raw skim milk. In the second 
period the conditions were reversed. In addition to the milk and meal, 
all the calves were fed some hay and green feed; the amoniit varied 
according to appetite.” The weights of the calves at the beginning of 
the test were 536, 352, 2985 and 228 lbs., resi^ectively, and the corre- 
sponding gains during the whole period were 139, 163, 128, and 134 
lbs., respectively. 

“ All the calves a]>peaxed to thrive equally well whether fed on the pasteurized or on 
the raw shim milk. ... It would seem that after calves receive a fair start, they will 
do well on skim milk, meal, green feed, and hay. The gains were good and in this 
exj^eriment 3 of the 4 calves made the greatest gain on the pasteurized skim milk 
along with meal and other food. To prevent skim milk souring at the creamery or 
on the farm, pasteurization is the most practicable method; and all creameries 
should adopt this jilau, in order to return the^ skim milk in good condition to the 
farm, and thns preserve valuable food for calves and pigs.^’ 

Experiments in sheep feeding, G. E. Day [Ontario Agr, Col. and 
Expt. Farm Ept. 1898^ pp. 81, 35).— Two tests with sheep are brielly 
reported. In the first a comparison of alfalfa and red-clover hay for 
lambs was made. Tliirteeu lambs were divided into 3 lots; lots 1 and 
3 contained 4 lambs each and lot 2, 5. The test covered 74 days. Lot 
1 was fed red-clover hay, lot 2 first crop alfalfa hay, and lot 3 tliird 
crop alfalfa hay. In addition all the lots were fed equal amounts of 
corn and peas 1:1. The red clover and first crop alfalfa hay had been 
injured by rain ; the third crop alfalfa hay was “ in very good condition 
and was much finer in stock than the first crop.” 

The fliiaiicial statement is based on oats at 25 cts. and peas at 48 cts. 
per bushel and hay at $6 per ton. The lambs in lot 1 made an average 
weekly gain of 2.1 lbs., consuming 5.14 lbs. of meal and 9.03 lbs. of hay 
per pound of gain. The cost of a pound of gain was 6.63 ots. The 
average weekly gain made by the lambs in lot 2 was 2.15 lbs. The 
meal and hay consumed per pound of gain was 4.93 and 8.43 lbs., respec- 
tively; the cost of a pound of gain was 0.32 cts. The lambs in lot 3 
made an average weekly gain of 2.31 lbs. and consumed 4.67 lbs. of 
meal and 8.2 lbs. of grain per pound of gain, the cost of a pound of 
gain being 6.05 cts. 

The i>rincipal conclusions follow: ‘^In all groups there was some hay 
wasted, the waste in the case of the first crop alfalfa being consider- 
ably greater than in the other two. ... So far as the experiment goes 
it would indicate that the feeding value of alfalfa hay approaches very 
closely to that of red clover when fed to sheep.” 

In the second test, which also covered 74 days, corn and peas as a 
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fattening ration were compared on 2 lots of 4 lambs each. Lot 1 was 
fed peas and oats 1 : 1 and lot 2 corn and oats 1 : 1, both lots being given 
clover hay in addition. 

The financial statement is based on peas at 48 cts. and corn at 38 cts. 
per bushel and hay at |0 per ton. The values for corn and peas include 
the cost of grinding. The results of the test are shown in the following 
table : 

Eesiilis of feeding corn and ^eas to lamhs. 



Meal con- 
sumed. 

Hay fed. 

Average 
weekly 
! gain. 

Meal con- 
sumed per 
pound of 
gain. , 

Hay fed 1 
per 

1 pound of 
gain. 

Cost of 
food per 
pound of 
gain. 

Lot I (peas and oats) 

Lot 2 (corn and oats) 

Eounds. 
456. 75 
456. 75 

Tounds, 

802 

802 

Pounds. 

2.10 

2.29 

1 Pounds. 

\ 5. 14 

4. 72 

1 

Pounds. 
9. 03 
8. 27 

Cents. 

6. 03 
5. 79 


This experiment gives a marked difference in favor of the corn^ both 
in rate of gain and cost of gain, and at the same price per pound for 
corn and peas the corn would still have the advantage. Further tests 
are necessary and preparations are being made for repeating the 
experiment.” 

Roots as food for pigs, C. S. Plumb and H. E. Yan INorman 
{Indiana 8ta, Bui. 79^ 53-62 ). — In 1898 as high as 24.25 tons of 

mangel-wurzels x)er acre were produced at the station at a cost of 85 
cts. x}er ton when harvested. Their feeding value was tested with 12 
pigs, 7 of which were pure bred Chester Whites and the remainder 
Chester Wliite-Poland Chinas. The pigs were weaned only 2 days 
before the beginniug of the test, when they were about 3 months old. 
They were divided into two uniform lots, each lot containing 3 males 
and 3 females. The test began February 1 and closed April 19, 
1891). The pigs were confined in small lots 15 by 30 ft. in size, with 
a comfortable shelter house in each lot. Lot 1 was fed a slop consist- 
ing of corn meal and shorts, 1:2, and cut mangel- wurzels ad libitum^ 
Lot 2 was fed corn meal and shorts only. The pigs were supplied with 
,, water, ashes, and salt. Weighings were made at the end of each week. 
At the beginning of the test the average weight of the pigs in the 2 
lots was 44 and 46.1 lbs., respectively. The average daily gains in the 
2 lots were 4,(>1 and 5.74 lbs., respectively. Each lot consumed 3.71 
lbs. of meal and shorts per pound of gain. In addition to the grain 
ration, lot 1 ate 514 lbs. of mangel-wiirzels during the test. Eating 
the corn meal at 80 cts., shorts at 70, and mangel- wurzels at 10 cts. per 
hundred pounds, the cost of food per pound of gain was 2.8 and 2.7 
cts., respectively. The authors compute the amount of digestible 
nutrients in the rations eaten. 

^'The mangels were fed only as eaten up clean, and the pigs did not eat them with 
the relish that might have beeu anticipated. The cut roots were mixed with the 
grain slop^ and the pigs would, clean xip the slop in preference to the roots as a gen- 
eral rule, eating the latter unite leisarely, ... It required exactly the same 
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amount of corn meal and shorts to make a pound of gain Avitli each lot. . . . The 
total cost of all food for each pound of gain for lot 1 was slightly in excess of the 
cost for lot 2, the roots making this extra expense, which amounted to 10 cts. for 
each 100 lbs. of gain ill live weight^’ 

The authors continued the experiment from April 19 to June 7 in 
order to determine whether a succulent ration had any beneficial after- 
effects, each lot being fed a ration of corn meal and shorts. The aver- 
age weight of the pigs in lot 1 at the beginning of this test was 
113.3 lbs., and of those in lot 2, 129.1 lbs.; the average daily gains 
were 8.39 and 8.55 lbs., respectively. The .pigs in lot 1 required 
4.44 lbs, of grain valued at 2.99 cts. to make a pound of gain; those 
in lot 2, 4.3G lbs. valued at 2.98 cts. 

If the muiigels were of value in the feeding, the hgures show it in only a small 
way. The uiaiigel-fed i)igs were no more healthy at anytime . , . than were those 
not so fed, while it Ims been shown that the cost of producing llesh with them was 
sliglitiy more than with the others. The difference, however, was so slight, that 
a redistribution of the pigs, or a suhstitution of another in lot 1 might have 
reversed the results. ... • 

The writers feel that roots in some form are a desirable food for pigs in winter, as 
an addition to the grain ration, in ])roiuofeing healthy activity of the digestive organs 
and acting as an appetizer. Sugar beets, artichokes, or carrots would no doubt serve 
this purpose Ijetter thau mangels. They are mor^ expensive in Anew of greater cost 
of production, hut this difference is not important. They, however, contain enongli 
more sugar to make them somewhat better relished by the pigs than are the man 
geisd'’' 

Experiments in swine feeding, G. E. Day {Ontario Agr. Ool. and 
Mxp, Farm EpL 1898^ pjp. 82-91 ). — Several experimeuts with different 
feeding stuffs and with breeds of pigs are reported. 

Experiments with ptire-bred swine (pp. 82-86). — This is in contimiation 
of previous work (E. S. R., 10, p. 278.) Thirty-six pigs were divided into 
3 lots of 12 each, containing 2 pigs of the following breeds : Yorkshire, 
Oliester White, Tainworth, Duroc Jersey, Poland China, and Berk- 
shire. The pigs were from 7 to 9 weeks old when purchased. From 
June 14 until the beginning of the experiment proper, July 4, they 
were fed under conditions similar to those in the experiment proper to 
accustom them to their changed surroundings and feed. The test eov-^ 
ered 1 12 days. Lots 1 and 2 were confined in p)ens, the pigs of each 
breed being kept separate. Each pen opened into a small yard. Lot 
3 was given the run of a half acre lot with shelter. For about a month 
the pasture furnished some grass and clover. AIL the pigs were fed 
the same grain ration. Until August 19 this consisted of wheat inid- . 
dlings; from August 19 until September 12 of equal parts of barley and 
shorts; and from September 12 until the close of the experimexit of 
equal parts of x^eas, barley, and shorts. In addition, whey was fed Jot 
2. En discussing the gains made by the different breeds, lots 1 and 2 
were compared. The results are summarized in the following table, 
the breeds being arranged in the order of economy of gain. JEo 
account was taken of the whey, since the amount fed was the same for 
all breeds. 
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Jlesults of feeding jmre-hred swine. 


Breed. 

Average ! 
weight at j 
beginning | 
of test. ; 

Total gain 
per pig in i 
112 days. 

Average 
daily gain 
per pig. 

1 Meal eoii- 
1 8 limed per 
pound of 

1 gain. 

1, Yorkshire 

Poundfi. 
52. 00 

: Pounds. \ 
123.75 i 

Pounds. 

1. 10 

! 

Pounds. 

3. 50 

2, Berkshire.- 

49. 50 i 

i 120.00 I 

1. 07 

3.70 

3, Dviroc Jersey 

59. 25 

i 120. 00 ' 

1.07 

3.70 

jf Tam worth 

1 Chester White 

47. 75 

i 119. 26 

! 1. 06 

i 3.78 

56. 00 

! 119. 25 

i 1. 06 

i 3. 78 

5, Poland China 

68. 75 

117. 75 

1 1.05 

3.83 


miiforniity of the gains of the different breeds is rather remarkable. The 
Yorkshires and Uerksliires consumed rather less meal than the other breeds, and this 
accounts for the considerable difference in the (juantities of meal required for 100 lbs. 
of gain. The Poland Chinas were placed at a slight disadvantage, in that they were 
heavier than the other breeds ’’ 

At the close of the test the pigs were sold and slaughtered, the car- 
casses being judged by au expert with a view to their value for bacou. 

“On the whole the breeds rank pretty mueh the same as in previous years. It is 
worthy of note that it did not cost more in this feeding test to produce a pound of 
gain in the case of a good type of bacon hog than in the case of less suitable types. 

‘^The experiment also indicates that while the bacon type is apparently more 
common in some breeds than others, yet very good bacon types occur in practically 
all the breeds tested. The selection of breeding stock, however, to conform to the 
bacon type, among some of the breeds tested, would mean a divergence from the 
standards ofexctdlence provided for the direction of breeders.’’ 

Tbe feeding value of whey, tlie influence of exercise on growth, and 
the amount of meal required per pound of gain at different weights are 
discussed with the 3 lots. 

“In this experiment 100 lbs. of whey proved equal in feeding value to 14 lbs. of 
meal, showing that whey is valuable food for swine when fed jiidiciGusIy , . , 
There is a steady increase in the amount of meal required to produce a pound of 
gain as the hogs increase in weight, and [this] is a strong argument in favor of mar- 
keting hogs by the time or a little before they reach 200 lbs. live weight.” 

Eape for fattenimj hogs (pp. 86-91). — Two tests were made of the 
value of rape for fattening pigs. Further, corn meal was compared 
with xieas, barley, and shorts, 1 :1:1, with the same lots with special 
reference to the effect of these feeding stuffs iixion the hrmness of 
bacon. The first test, which covered 42 days, was made with 3 lots 
of 4 pigs each. Lots 1 and 2 were fed corn meal, lot 1 receiving only 
two-thirds as much as lot 2. Lot 3 was fed a mixture of equal parts 
by weight of peas, barley, and shorts. In addition to the grain ration, 
lot 1 was fed all the, rape they would eat uj) clean. The results of the 
tests follow: 

Jlesults of pig-feeding tests. 


V ' ' ' ' ' i 

Average 
weight of 
pigs at 
beginning 
of experi- 
ment. 

Total gain 
per pig. 

Average 
daily ^ain 

j Food consmned per 
pound of gain. 

Grain. Eape. 

Lot 1 (corn and rape) 

Lot 3 (Corn alone) 

Lot 3 hurley, and shorts alone) 

Pounds. 
118 J 
I07;j 

• , 

Pounds. 

Pounds. 

1.45 

1.62 

i. : , .1.42 

Pounds. 

■ 2, 61 j 
"■8.69 1 
l"'" 3.93 

Pounds. 

8.48 
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The second test also covered 42 days, and was made with 2 lots of 4 
and 1 of 3 pig.s. Lots 1 and 3 were fed a mixture of equal parts by 
weight of peas, barley, and shorts; lot 2 was fed corn meal. The 
amount of grain fed lot 1 was two-thirds of the amount fed lot 2, but in 
addition to the grain lot 1 was fed rape. The results of the test follow : 


Remits of pi(/ -feeding tests. 


! 

Average j 
■weight of ! 

pigs at ! 
beginning 
of experi- 
ment. 

Total gain 
per pig. 

Average 
daily gain 
per pig. 

Pood COIlBll 
pound o: 

Grain, 

imetl per 
fgaiii. 

Rape. 

Lot 1 (peas, barley, and shorts with rape) . . 

Lot 2 (corn alone) - - ! 

Lot 3 (peas, harlej; and shorts alone) 

Pounds. 1 
100 
94 
107 

■ 1 

Pounds. 
47 ; 

46. 5 
51 

Pounds. 

1. 12 
1. 10 
1.21 

Pounds. 

2. 79 
4. 09 
3.88 

Pounds. 
8. 47 


In tlie aiitlior’s opinion, the 2 tests show no great variation due to the 
different feeding stuffs. 

most striking feature of the experiment is the marked saving in meal 
required for 100 lbs, of gain effected hy the use of rape. It indicates that rape has 
a very considerable value as a food for hogs; hut, owiug to the some wliat contradic- 
tory results ill couneetioii with its effect on the firmness of bacon, it is hardly safe 
to recommend it for hog feeding until it has been further tested/^ 

On the basis of all the tests reported, the inhuenee of feeding and 
exercise on the firmness of bacon is discussed. The conclusions are 
summarized as follows : 

Corn a|>pa.reiitly produces no evil effects upon the firmness of bacon when used 
for finishing hogs that have plenty of exercise until they reach about 100 lbs. live 
V^eight. Neither does corn appear to have any bad effects when used for finishing 
hogs that have had no exercise, hut have been fed sMm milk with a mixed grain 
ration until they reach 100 lbs. live weight. 

What has been said of corn may also apply to rape, when fed with a two-thirds 
meal ration, though the evidence is somewhat conflicting on this point. 

^'Hogs confined in pens and fed on wheat middlings during the early stages of 
growth, and on peas, barley, and shorts during the finishing period, have a marked 
tendency to softness. Hogs given plenty of exercise, and fed as just described, pro- 
duce firmer bacon than those confined in pens. The evil effects arising tram laclc of 
exercise can be overcome by the judicious use of skim milk and whey. The amount 
of whey recommended is from 2 to 2^ lbs. of whey to 1 lb. of meal. W^hey and skim 
milk appear to have a greater infliientu^ than exercise in producing firm bacon. Un- 
thrifty hogs are more likely to produce soft hacon than growth y, well-fed hogs. 

“The points mentioned above are not offered as definite conclusions, for the inves- 
tigation is only well begun. On the whole, however, there seems to be nothing in 
the results which might not reasonably be expected-— a fact which adds to their 
value in no slight degree.'^ 

Report of manager of poultry department, L., G-. Jab vis (Ontario 
Agn GoL and Farin Bpt. 1898 jpp. 19S-196).— The work of thepoul- 
try department is briefly, reported. 

JEgg preservation (pp. 193, 194). — -In tests with a' solutioii of lime' and 
water giass (sodium silicate) for preserving eggs' the best results were 
obtained with water glass. Satisfactory results were obtained when a 
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solution of 1 part of water glass to 15 parts of water was used,, ancl witli 
1 x^art of water glass to 20 parts of water. 

Feeding dmeJcs for marl'et (pp. 194, 195). — Seven Pekin and O^^Eoneii 
ducks were fed from the time they were batched until 10 weeks old. 
The first 2 weeks they were given a ration consisting of e€|iial parts 
of corn meal, wheat bran, and middlings mixed to a thick mush with 
hot water. They were fed o times .a day all they would eat ni) clean. 
During the remainder of the test the ration consisted of wheat bran 
and middlings, 2 : 5. This was also fed in the form of a mush. All the 
ducks were given grit and sharp sand. JSTo water, except for drinking 
pui^>oses, was siix)plied them. 

When 0 weeks old, the 7 Pekin ducks weighed 39 lbs., and the 9 Itouen 
ducks, 36 lbs. At the close of the test, or when 10 weeks old, the Pekin 
ducks weighed 59|^ Ihs,, and the Eouen ducks, 63 lbs. 

selecting the right varieties of ducks, and feeding them on the right kinds of 
food, you can get them on the market when 6 weeks old. We also find that water 
is not needed, except for drinking pur^mses, hut is a hindrance to the growth and 
fattening of ducks. 

We selected two of the best varieties of ducks for market purposes; aud while 
they have the same standard weight, when fully matured, the experiment plainly 
shows that the Pekiiis can be made to take on flesh faster than the Eouens. No 
ducks should he kept longer than 10 weeks, as they can be placed on the market 
at that age and sold at a good profit. 

Bucks that are intended for breeding purposes should not be fed on a fattening 
ration, so as to weaken them by too much forcing. They should be selected when 
about 6 or 7 weeks old, when their sex can readily be seen and the most- perfect speci- 
men selected.’’ 

Tests on fertility mid egg prodmtion (pp. 195,196). — Several tests were 
made on the production and fertility of eggs. Ten laying hens were 
separated from the male. The eggs laid each day were |)laced in an 
incubator and their fertility tested. Of the eggs laid during the first 4 
days after the male was removed 70 per cent were fertile; of those laid 
on the fifth day, 61 percent; on the sixth, 60 percent; on the seventh, 
49 per cent; on the eighth, 12 fier cent: on the ninth, 2 per cent; and 
oil the tenth, all were infertile. 

A test was also made with 6 laying hens to <letermine the time which 
must elapse before eggs become fertile after a male is introdoeed. 
On the third day, 30 per cent of the eggs were found to be fertile; on 
the fourth, 42 xier cent; on the fifth, 50 per cent; on the sixth, 60 per 
cent; on the seventh, 70 per cent; on the eighth, 68 per cent; on the 
ninth, 70 per cent; on the tenth, 74 per cent. 

The influence of the male on the total number of eggs produced was 
also tested with 2 lots. Lot 1 consisted of 5 x>iillets, 5 hens, and 1 cock; 
lot E, of 5 l|ens and' 5 pullets of the. same varieties as lot 1., The test 
began January 1 and lasted until Seiitember 1. Both pens were fed 
and' oared for in the same' way. Lot 1 laid 959 eggs and lot' 2, 972 eggs. 

' '^^'It .can be seen that there was but very little difference in'' the number 
/'of eg'gs'l'aid by the 2 pens2’ 

■ "■ Brief statements are also' made concerning the' different cross breeds 
' 'of chickens, raised" at the station. ■ 
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Bietetic preparations of recent origin, H. Bremer and L. Geuet (Ztsclir. Vnter- 
such. Xahr. n. GenH^ssmfL, Xo. 10, pp. 791-703), —A. summary is ^-iven of tliis 

paper wdiicli was presented at the 71st meeting of the German Naturalists and 
Physicians at Munich, ^September, 1899, 

Concerning meat extract, H. Bremer (Ztsclir. Unkrsiwh. Nakr. u. Genussm fL, 3 
(1399) f Xo. lOj pp, 793^ 794), — A anmniary of a paper presented at the Tlst meeting of 
the German Naturalists and Physicians at Munich, September, 1899. 

The nutritive value of beef prepared in the ordinary ways, G. Lebrin (Aerzil. 
SacliversUmd, Zt(j.,4 (1898), pp. 437-440; abs. in Ztsolir, Untersiich. Xahr. u. Gentissmtl., 
3 (1899), Xo. 7, pp. 373, 57d).— This article is evidently a resi.im(i of an investigation 
by K. Forster, previously noted (E. S. B., 10, p. 662). 

The comparative dietetic value of wheat and whole wheat bread (Lancet 
ILondon], 1899, No. 397 l,p. 833). — A brief general discussion. 

Cotton-seed oil as food ( Lancet ILondon], 1899, No. 3961, pp. 394, 295).— A brief note 
on the subject. 

A contribution to the study of caseon, M. AMintgen (Ztsclir. Untersiicli. Xalir, u. 
Genussmtl., 2 (1(P9), No, 10, pp. 761-769). — The composition, |>roperties, and digesti- 
bility of caseon, a proteid preparation made from skim milk, are reported upon. 
The digestion experiments were made with 2 men, caseon being eaten with rice, 
wheat bread, butter, and sugar. 

Condensed milk, T. Macfarlane and A. McGill (Lab. Inland Itev. Dept. Ottawa, 
Canada, Btil, 54, pp. 28).— The authors report the analysis of 66 samples of condensed 
milk. The bulletin also contains a section on analytical inothods. 

Report of the analyst, A. E. Leach (Massachusetts State Bd, Health lipi. 1898, pp. 
695-719). — In addition to statutes regarding the purity of foods, drugs, etc., exam- 
ined, the composition of a number of samples of condensed milk is reported. 

Infants’ and invalids’ foods, T. Macearbane and A. AIcGill (XuA. Inland Hen. 
Dept. Ottawa, Canada, Bui. 59, pp. 24). — Analyses of a large number of samples of 
commercial foods for infants, children, and invalids are reported. The analytical 
methods followed are described. The diherent classes of these foods and their food 
value are discussed. 

Contribution to the study of ropy bread, A. Juckenack (Ztsclir. Untwsuck. Nakr; 
u. GmuBsmtl., 2 {1899), No. 10, pp. 786-788). — A summary of a paper presented at the 
71st meeting of the German Naturalists and Physicians at Munich, September, 
1899. 

The behavior of elastin in the metabolism of man, K. Mann ( Arch. Iltjg., 36 
(1899), No. 2, pp. 166-177). — Experiments on the value of elastin in which the bal- 
ance of income and outgo of nitrogen was determined are reported. The author 
was himself the subject. 

How far is alcohol a protector of protein, T. R. Offer (0/tem. Zf(j.,23 (1899), 
No. 79, p. 833). — A brief note of the author’s paper presented before the Section of 
Physiology at tlie September meeting of the Society of Germah Naturalists and 
Physicians in Munich. Basing his deductions on metabolism experiments in which 
he was himself the subject, the author concludes that alcohol actually protects 
protein, though its value Ibr this purpose is not great. 

■yhe examination of food preparations, C. Posner (Berlin. Klin. Wehnsohr., 35 
' (1898), pp. 654-661). 

The identiSoation of the chaff occurring in foods and feeding stuffs, J. For- 
mXnek (Ztsclir. Untersiich. Nalir. u. Genussmtl., 2 (1899), No. 11, pp. 833-842, figs. 9). 

On the occurrence of phytosterin in the animal body after ingestion of cotton- 
seed meal, C. Wmenov; (Ztschr. Untersuch. Nakr. u. G-emmmtl., 2 (1899), No. 7, pp. 
559-575).— A number of experiments with dogs and pigs are reported. According to 
the author his investigations substantiate A. Bomer’s conclusion that phytosterm 
can not he taken up into the fatty tissue of animals. 

Live stock, W. Kenne (Ontario Ai,r. Col. and Expt. Farm Bpi. 1898, pp. 188-192).-- 
Statistics are given of the steers, milch cows, sheep, pigs, and horses kept at the 
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farm. The steers were fed a mixed ration consisting of chopped grain and hran with 
cut com fodder, chaff, pulped roots, silage, turnips, etc. The rations were varied 
somevv^hat each month and at no one time were all the materials led. 

Fifteen steers at the beginning of the trial weighed 13,333 Ihs., and in 6 months 
made an average monthly gain of 291^5 lbs. 

Horse breeding, M. Fischer (FuhUng^s Landw. Ztg., 4S (1899), No. 21, pp. 798-809, 
figs ,,!). — A general article. 

The economic feeding of working horses, T. U. Waltox ( Upt. Amtralmn Assoc. 
Adv. Set. 1898, pp. 953-955). — Abstracted from another publication (E. S. R., 11, p. 74). 

Geese and geese breeding, E. Brownt {Jowr. Hog. Agr. Soc. England, 3. ser., 10 
(1899), pt. 2, pp. 313-351). — The author discusses at length the uses, varieties, feed- 
ing, and killing and dressing of geese and the geese-breeding industry. Numerous 
references to the literature of the subject are made. 


DAIRY FARMING— DAIRYma. 

Testing cows at the farm, E. H. Farrington ( Wisconsin Sta, BuL 
75^ pp. 30^ pis. !)• — A detailed account is given of fiirm tests 

extending througli 1 year of 6 dairy herds sui^plying milk to the 
university creamery. 

The milk of each cow was weighed and sampled by the patron at the 
morning and night’s milking one day in each week, and the samples 
were tested at the creamery. The mixed milk from each farm was also 
weighed and tested when received at the creamery, and a comparison 
made of the farm and creamery weights and tests, to determine the 
accuracy of the farm records. “The results show that tests of dairy 
cows can be made by the farmers themselves with sufficient accuracy 
to give a very satisfactory knowledge of the performance of each cow.’^ 

The complete details of the weekly tests of one cow are given to 
illustrate the method employed in calculating the total milk and fat 
production. Notes are given on the feeding of the cows at the different 
farms, which was according to the usual practice of the owner. The 
cost of feed for one herd of 12 cows, as estimated by the owner, was 
$355, and the receipts from the milk at the creamery, calves, and skim 
milk amounted to $698, making an excess of receipts above cost of feed 
of $28 per cow. Tables show the annual production and creamery 
value of the milk of each of 33 cows, representing 4 herds, tested 
through one period of lactation. 

The extreme variation in the butter value of the cows on 4 of the 
farms is shown ill the following table: 


Itange m value of annual products. 



Farm A. 

Farm B. 

Farm 0..", ' 

, Farm H. 

TlAflt, * ... 

$53. 35 
$28. 72 
$36.30 
12 


mn 


... 

$44.83 i 
$50. 00 

5 

' 137*06 

A rinw ■ ■ ...... 

' Ms] S8 

■' ■')' 1^* ' 

N tiEib©!’ of 00 WB hi tlio herd 

iiiiii 
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Tlie differences in profit from the poorest and the best cows are pointed 
out Illiistratioiis frooi photographs are given of 14 different cows, 
wliicli were in the above tests, together with their records. 

In discussing the most profitable mouth for fresh cows a table is given 
showing the average prices received per pound of fat for the total pro- 
duction of cows fresh in the different months, from which it appears 
that the liigliest |)rice was received for cows fresh in September and the 
lowest for cows fresli in- December. 

Semimonthly tests of one day each are considered satisfactory in 
determining the total production of a cow. In this connection work 
published by the author in Bulletin 24 of the Illinois Station (E. S. E,, 
4, p, 944) is summarized. 

Milking cows twice and three times per day, H. H. Dean 
[Ontario Agr. OoL and Boopt. Farm Rpt. 1898^ p, 65 ), — Two cows were 
inilked 3 times x)er day for 2 weeks, and after an intervening x>eriod of 
1 week, were milked twice per day for 2 weeks. The rations were 
changed during the intervening xmriod. A table shows the amounts of 
food consumed and the milk and butter produced. When milked twice 
per day^ one cow gave 13 lbs. of milk less and 0,39 lb. of fat more, and 
the other cow 5 lbs. of milk and 1.35 lbs. of fat less in the 2 weeks than 
when milked 3 times per day. 

the case of these 2 cows, one of which produced an average of 52 lbs. of 
milk per day, and the other about 42 lbs. per day, it did not pay to milk them Z times 
a day. With cows producing 60 lbs. of milk or over per day it will likely he profit- 
able to milk them 3 times a day.^’ 

On the formation of fat in the animal organism hj intensive 
.feeding of fat, V. HENRiQUES .and 0. Hansen [44 Ber. K V&t. Land- 
hoMjsholm Lai), Landokon, Forsdg [Gopenkagen]y 1899^ pp, 40^ col, charts 
5),— The author studied the question of the formation of fat in the body 
of pigs and in the milk glands of cows by heavy feeding of fat. 

'Mwperiments with pigs.— In the experiments with pigs, 2 tbree-inonths- 
old pigs were fed for a period of 168 days on rations consisting of 
ground barley and varying amounts of eocoanut oil or linseed oil. The 
oil was mixed with the ground barley (in case of eocoanut oil, after it 
had" been melied), and the mixture made into' a slop with water. ' The 
changes in the chemical composition of the body fat of the animals were 
studied by removing at diff'erent periods a portion (5 to 10 gm.) of the 
fatty tissue underlying the skin on the backs of the animals. A cocain 
solution was injected prior to the operation and the wound x)ropeiiy 
..'■'dressed '.afterwards. The. fatty tissue was' warmed to lOO^' Ohiii" a 
current of carbon dioxid, pressed through a piece of muslin, and the 
liquid fat cleared by filtering through- filter paper. The fat . was"'teani- 
.ined '.for iodia . number, -index of refraction,, and for 'drying oils. 

The feed of the pigs during 5 periods of the experiment, in which the 
fat of the food was gTadualiy increased, with results of the examinations 
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of ttie body fet of eaob pig at 4 different dates and at slaughtering time, 
are given in the following table: 


Feed given and results of fat examinations* 


Period. 

Feed per day. 

Date of 

ExamiDation of body fat. 

Pig 1. 

Pig 2. 

Piffl. 

Pig 2. 

Oil. 

Barley. 

on. 

Barley. 


lodiB 

number 

Eefrac- 

tion. 

Iodin 

number 

Eefrac- 

tion. 

Oct. 1-15 

Oct. Id-Kov, 15 

Hov. 16-Dec. 9 

Dec. 10-Feb. 2 

Feb. H-Mar. 17 

Gm. 
a 125 
a. 200 
0,250 
6300 
6400 

Gm. 

725 
1, 225 
1,725 
i 2,000 

' 2 225 

i . 

Om. 

6.125 

6200 

6250 

O300 

0400 

Qm. 

1, 000 

1. 500 
2,000 
2, 225 

2. 500 

Oct. 10 
Dec. 12 
Dec. 30 
j Feb, 1 

1 Mar. 17 

70.3 

57.5 

71.8 

02.8 
100.3 

60.5 
56.9 

60.6 
64.2 
65.4 

70.9 

109,2 

88.3 

83.8 

69.7 

60.8 

66.7 

64.2 

62.2 

59.8 , 


a Cocoannt oil. b Linseed oil. 


The data furnish proof of the presence of the linseed oil in the newly- 
formed fat of the body of the pigs. As the iodin number of pure olein 
is 86.2, there must have been found large quantities of glycerids of 
the linoleic acid series in the fat at the time of the heavy linseed oil 
feeding, tlie iodin number of linoleic and linolenic aeids being 181.4 
and 274, respectively, while that of the linseed oil fed was 177.2, and 
that of cocoannt oil 8.1. The oxy-acid of linoleic acid, sativic acid, 
was also found present in large quantities in the fatty tissue of the pigs 
obtained at slaughtering time. 

U^jperiments with eo ws . — The experiments were suggested largely by 
Soxhlet’s recent trials with feeding fat in emulsion to milch cows 
(E, S, E., 8, p. 1016). Two cows were fed a basal ration of hay and 
extracted linseed meal (containing 0.3 per cent of fat), to which linseed 
oil in varying quantities was added. Cow 1 received 12 kg. of hay, 
0,75 kg. of linseed meal, and 0.5 kg. of linseed oil in emulsion per day. 
Oow 2 received 8 kg. of hay, 1.25 kg. of ground barley, 0.75 kg. of lin- 
seed meal, and amounts of linseed oil ranging from 0.5 to 1 kg. per day. 
When the quantity of oil was increased to 1kg- the cow lost her appe- 
tite and soon had tympanitis. The experiment lasted from June 6 to 
July 23 for cow 1, and from October 25 to April 12 for cow 2. The 
milk 3 ield of the cows, and the composition of the milk and butter, 
were determined during the progress of the experiment, the iodiu 
iiiiinber, refraction, volatile abids, and melting point of the butter being 
ascertained. 

The results obtained show that the percentage of fat in the cows^ 
milk as a rule increased during the first 4 to 6 days of oil feeding, in 
single cases nearly 1 per cent; after 10 to 15 days, however, the fat 
content again became normal, in spite of the fact that the oil emulsion 
feeding was continued. The yield of milk and of fat changed with the 
oil feeding in the same manner as the percentage of fat in the milk.' 

The examinations of the butter fat showed that the volatile fatty 
acids decreased greatly during the linseed-oil feeding (lowest Eeichert 
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number obtained for cow 1 being 10.5 and for cow 2, 12,o, for, 5 gm, of 
fat). This effect of the oil feeding was mueli more persistent than on 
either tlie yield or fat content of the milk, and on discontiiuiaiice of the 
oil feeding the return to a nojmal volatile acid content came but slowly. 
The iodin number rose and fell rapidly with the feediiig of oil and dls- 
coiitiiiiiaiice of it. The maximum number obtained was 7(14 (cow 2), 
As only small (|tiantities of iinoleic acid were found in the fat (see below), 
the increased iodin number must have been due to an increase in the 
olein content of the fat on oil feeding. The index of refraction changed 
in the same manner as the iodin number, the curves for the two sets of 
determinations following each other closely throughout the experi- 
ments. The increase due to the oil feeding was very marked and rapid, 
with the maximum appearing about the fifth day of the oil feeding. 
The melting imint of the fat increased in the same manner as the iodin 
number, viz, from 35.4 (normal ration) to 39^ 0, (0.5 kg. linseed oil). 

The amount of sativic acid in 50 gm. of butter fat (determined by 
Hazura’s method) in the different periods was (for cow 2) as follows: 
Trace, 0.012, 0.013, and 0.037 gm. A mixture of butter fat containing 
15 per cent of linseed oil gave by the same method 0.842 gm. of sativic 
acid. 

A direct transfer of food fat to milk fat is therefore of small impor- 
tance, Soxhlet^s theory that the food fat is deposited in the body, and 
the body fat changed into milk fat is shown to be wrong by the results 
of the Hlibl test, since the iodin number of beef fat is 4(), while that of 
the butter fat on the oil feeding was about 58. By partially starving a 
milch cow the volatile acids in the fat were not appreciably changed, 
while a marked increase was found in the iodin number and a decrease 
in the melting point. It seems probable, therefore, in the opinion of 
the authors, that during inanition the fatty body tissue is deprived 
especially of the liquid compounds (olein), which pass over into the 
milk fat. 

The general conclusion is drawn that when a large quantity of fat is 
supplied to the animal organism in the food it will, after having been 
transferred to the blood, be secreted as milk fat, hut the secretion can 
not be looked upon as a direct transmission of the fat from the blood to 
the milk glands. The fat added will be worked over in passing tlirougii 
the alveoli cells of the milk gland in such a manner that a large 
ampiintof olein and a small amount of a fat having a high melting 
point (stearin!) are formed. If there are large quantities of drying 
oils in the fat consumed, these will be changed to nondrying oils before 
being secreted in the milk. — w. word. 

Effect of drought on the quality of milk, A. W. Stokes {Dairy, 
31 {1899)jNo, 130^ pp. 292^ 29B).—ln the inspection of milk furnished 
by farn>ers to wholesale dealers in London a number of samples were 
found; having oyer 13 per cent total solids and less than 8.5 per cent 
solid^-not-fat. To determine the cause of these abnormal milks the 
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autlior visited one of the farmers and took samples of the milk from his 
herd of 35 cows. Three samples were from individual cows and 10 
were composite samples representing 2 to 5 cows each. Of the 13 sam- 
ples only 2 were above 8.5 per cent solids not fat. The mixed milk of 
the herd contained 12.6 per cent total solids and 7.85 per cent solids 
not fat. The production of this abnormal milk is considered as influ- 
enced by the i)rolonged heat of the summer^ the extra work involved 
in securing sufficient food from the dried-iip pastures, and the unlimited 
water supply accessible to the cows. 

Of 3,641 samples analyzed during July, August, and September, 
1898, 196 were found to contain over 12 per cent total solids and less 
than 8.5 per cent solids not- fat. Similar results were obtained during 
the corresponding months in 1899. During prolonged dry seasons the 
author urges caution in condemning milk as watered which has 12 per 
cent total solids. 

The pathology of milk, G. L. Eastrs (British Med. Jom\^ 1899^ Ao. 
20^8 jpp. 1341 j 1342 ). — The author records the results of microscopical 
and bacteriological examinations of 186 samples of milk ‘^obtained from 
all parts of the [British] kingdom from medical officers of health, pub- 
lic institutioiis, and from private sources.’’ While the i>rimary object 
was to detect any tubercle bacilli present, the samples were also exam- 
ined for other micro-organisms, the character of cells present, and the 
presence or absence of pus. It is stated that normal milk always con- 
tains leucocytes. When they are marked the milk should first be 
examined for colostrum corpuscles, and wliere these are absent the 
leucocytes are frequently associated with so-called mucous threads. 

In hardly any case are these nincous threads present unaccompanied by pus cells, 
and the presence of such threads may usually be taken as corroborative proof that the 
leiicocytosis is due to some indanimatory lesion. . . . The presence of .an excess of 
leucocytes and this inueiu-like substance constitutes ^muco’ pus, and is a sign of 
the existence of an intlaiumatory lesion of the ducts of the iidder, for it is in such 
lesions that the mucous material is excreted, and not from abscess cavities in the 
siibstanee of the gland.” 

When an excess of leucocytes is found unaccompanied by this mucin- 
like material, which was the case in quite a number of samples, the 
nature of the leiicocytosis is indicated by the presence of streptococci. 
When pus is present chains of cocci are found in the stained deposit, 
often ill very large numbers, and frequently closely associated with the 
individual pus cells. Streptococci were found in nearly every sample 
of milk containing pus, while they were rarely found in milk not so con- 
taminated. A streptococcus is known to be a cause of the infectious 
disease of the udder known as bovine mastitis, and the author cites a 
case of poisoning in human beings in which streptococci were the only 
pathogenic micro organisms found in the milk. He has ^^not the 
slightest doubt that unboiled milk containing streptococci is also 
responsible for some of the cases of infantile diarrhea and mortality.’’ 
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The presence of blood, is said to usually indicate the existence of an 
active iiiflaminatory lesioiij but not always, as it may be present in very 
early lactation due to physical causes. 

The results of the study are summarized as follows: 

186 milks ©xaminetl, tAibercle bacilli were present in 11, and doiiMMly in 2 
others. One was doubtful because only one bacillus, morphologically correct, was 
found; the other because though of the right color, the beading was not apparent 
ill any except one, and in that only imperfectly. In 47 there was pus, and iiqu<‘o pus 
was present in another 77. Both of these objectionable features were absent in 51 
cases, and the question was undecided in the other 11. Blood was noted in 24 sam- 
ples, absent in 77, and probably absent in 85. Streptococci were found in 106 cases, 
absent in 58, and undetermined in 27, Colostrum corpuscles Avere detected in 16 
specimens. The percentages in the mixed milks work out as follows: 5.3 per cent 
contained tubercle bacilli ; 30 percent contained pus, and 48.7 percent mneo pus, 
these varieties being therefore present in 78.7 per cent of all mixed milks examined. 
They were absent in only 15 per cent and doubtful in the other 6.3 per cent. Btrep- 
toeocci AA'er© i'ound in 75.2 per cent of the samples, absent in 15 jicr cent, and doiilitful 
in the remaining 9.8 per cent. 

*^Milk which contains pus or muco pus and streptococci is unfit for human con- 
sumption, but, iinfor Innately, according to my figures, this would entail condemning 
80 per cent of the samples I have examined. . . . Should such milks also contain 
tubercle bacilli they should lie unhesitatingly condemned as unfit for consumption 
in any form, for example, as luitter, cheese, ©tc.^^ 

Tlie virulence of the milk of cows which reacted with tuber- 
culin but showed no clinical evidence of tuberculosis, Ostbetag- 
{ZUcliY. Fleisch, u, MUehhyg,^ 9 (1899)^ 168^ 1()9), — The investi- 

gation was made on a herd of 50 cows which was to be treated by the 
Bang method. The milk was examined for tubercle bacilli by bacterio- 
logical methods, intraperitoiieal inoculation of the cream sediment 
according to Obermllller, and feeding the same to guinea pigs. It was 
found in the first series of experiments that the milk of 49 of the cows 
contained no tubercle bacilli. In the second series one of the inocu- 
lated animals was found wTien killed to be tuberculous, but a repetition 
with the same milk failed to produce any signs of tuberculosis. From 
this tlie author infers that the milk of cows which react may occasion- 
ally contain tubercle bacilli without necessarily being capable of com- 
mnnicating the disease through feeding. From his own experiments 
and those of others the author concludes that the milk of cows which 
react with tuberculin but show no clinical evidence of tuberculosis, 
can be regarded as iin injurious. 

Contribution on the question of the infectiousness of the milk 
of tuberculous cows and the value of tuberculin inoculation, 
Lybxa Eabinowitsgh and W. Kempner {Ztsehr, Hyg, n. Infectiom^ 
hrmihySl (1899)^ Wo, jf, pp. 137--152 ). — The authors review and sum- 
marize the literature to show that the milk of tuberculous cows has 
been found by inoculation experiments to be infectious in from 6 
per cent of the cases, the greatest infectiousness being in cases of milk 
of cows which 4¥ere either in advanced stages of generalized tubercu- 
losis or had tuberculosis of the udder. 
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They studied the virulence of the milk of 15 eows which reacted with 
tuberculin. In the case of 10 cows the sediment of the cream when 
injected into guinea pigs produced symptoms of tuberculosis. Only 
one of the, cows exhibited any clinical evidence of udder tiiberctilosiSj 
and two others showed no evidence of any form of the, disease. 

The authors corKdiidethatiu the early stages of tuberculosis, in which 
no disease of the udder is apparent, as well as in the latent tuberculo- 
sis, which can only be detected by the tuberculin test, the milk may 
contain tubercle bacilli ami is to be regared as siispitfions. Tliese 
results, the authors urge, indicate the diagnostic value of tubercu- 
lin, and lead them to x)ronoimce it the most important factor in the 
production of tubercle -free milk.’^ 

In a review of the above paper, Ostertag(Z^&r/^r. m MiMJiijg,, 

9 {1899)^ Wo, 10^ j). 193) claims that the sweeping eoncliisioiis as to the 
danger from tuberculosis are not warranted. He points out that sev- 
eral of the cows used were in advanced stages of the disease, and that 
under the circumstances the air of the stable would contain large inim- 
bers of bacilli wliich might gain access to the milk from that source 
during milking. He objects also that no experiments were made in 
which the milk was fed to animals, that the turberculin' test had been 
made 3 months previous to the examination of the milk, and that the 
clinical examination of the animals was not sufficiently thorongk. 

Remarks on Ostertag^s paper on the virulence of milk of cows 
reacting with tnbercnlin, etc., and a reply to his criticisms, Tydia 
Eabinowitsoh and W. Kempner JBaU, u. Far,^ 

{1899)j Wo. 10, pp. 389-303).' — In this controversial article, the authors 
point out that the material fed by Ostertag, the skim milk, was not 
nearly as infectious as the cream, which usually contains a large propor- 
tion of the tubercle bacilli. They interpret some of Ostertag’s results 
differently from what he did, and claim that the results of the first aeries 
of experiments are disputed by those of his second vseries. They hold, 
therefore, that his results are not opposed todheirs obtained on two 
occasions, namely, that in cases of latent tuberculosis, in wMcIi the 
tuberculin reaction is the only indication of the disease, the milk may 
contaiii tubercle bacilli. * 

In conclusion they reply to some criticisms of their previous paper by 
Ostertag. ' 

On the Reichert figure of butter, J. H. Stebb»ns, Jr. {Jdm\ Amer. 
Chem.'^ Soc.j 31 [1899), Wo. 10, pp. 938-940). — The Reichert number is 
given for 317 samples of butter representing that exported to South 
American ports by 5 firms during the years 1897, 1898, and 1809. The 
average of these 317 tests is 14.7. The highest figure obtained was 
18.2, and the lowest figures found were 11.2, 11.4, and 11.7.’^ The 3 
samples showing the lowest numbers were all of winter butter, ‘Hhe 
one giving the figure 11.2 having beeii kept so long that it was on the 
verge of becoming tallowy, while the other two were decidedly rancid.” 
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The opinions of a number of chemists are cited as to the iiiiDimuiii 
Eeichert number allowable, showing a considerable difference of opinioin 
The author favors placing the limit at 11*5, believing that it would not 
be prudent to go much below this, so as to cover such extreme cases 
as cited* 

Exaiiimation of skim milk and buttermilk in Swedish cream-' 
eries, N. Eng-strom ( MeddeL IL Landtbr, Styr.^ 1898^ No. 8,pp. 45-48 )^ — 
The skim milk and buttermilk in the creameries participating in tlie 
Swedish butter exhibitions were sampled and analyzed in the spring 
and the fall of 1898, 5-day composite samples being taken in all cases* 
The number of samples examined, styles of machines, and average fat 
content of the sainides are shown below: 


Examination of skim milk in Swedish creameries, J-S98. 


Styles of Tuachines. 

Pasteurized. 

Xot pasteurized. 

ISfo. of 
samples. 

Av, fat 
content. 

"Milk sep- 
arated 
per hour. 

Xo. of 
samides. 

Av. fat 
content. 

Milk sep- 
arated 
per lioiix. 



Per cent 

Potinds. 


Per cent. 

Pounds. 

Alpha All, 1894: 

171 

0. 11 

1,600 

60 

0. 19 

1, 620 

Alpha A 1,1894 

187 

.11 

1,060 

102 

.15 

1, 070 

Alplvii All, old model 

36 

.11 

1,310 

10 

.20 

1,290 

Alpha Ai, old model. 

37 

.11 

730 

49 

.15 

710 

Alpha Foijy - 

6 

.13 

470 

6 

.13 

490 

I)e Laval, old. , larjje 




6 

.22 

500 

Be Laval, old, small 

2 

.15 

300 

32 

.21 

290 

Helice separator 

6 

.19 

1, 520 

2 

.21 

1, 000 

Buriueister &. Wain separator 

4 

.23 

450 




Radio tor. 

10 

.23 





Extractor 




2 

.14 

400 

Uaiid separator ......................... 




1 

.22 

Ice method 




54 

.56 










The results of the fat determinations in 452 samples of buttermilk 
from pasteurized and 78 samples from unpasteurized milk or cream are 
shown in the following statement, together with the losses of fat in the 
buttermilk from 100 kg. of sweet milk : 


Mxamtnaiwn of ’buttermilk in Swedish creameries, 1S9S, 


' ■ ' - ■ ! 

Fat content of hut- 
termilk. 

Fat ill buttermilk 
from 100 kg. whole 
milk. 

Pasteur- 

ized. 

Xot pas- 
teurized. 

J^astiuir- 
2 zed. ‘ 

Not pas- 
teurized. 

A fii - 

Per cent. Per cent. 
0. 53 0. 51 

1.54 1.52 

. 21 . 22 

0. 53 

Eg. 

0. 059 
.26 
.02 
Of 

Kg. 

0. 067 
.22 
.01 
IfiO 

M" axitiuim ...... ' 

'M.iui mum ... 

Average for all .samples 




No unfavorable influence of tbe pasteurization on the churning was 
noticeable, the average losses in the buttermilk from 100 parts of whole 
milk being 0.059 part for pasteurization, against 0.067 part for non- 
pasteurization, The corresponding figures for 1897 were 0.047 and 
0.057,, respect! vely.— R. w. WOLL, 
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Experiments in butter making, H. H. Dean {Ontario Agr, Cot 
and Expt Farm .Rpt 1898^ pp. 34-40), — Experiments relating to aera- 
tion, pasteurization, ripening of cream, clnirning, moisture in butter 
and composite samples for milk testing are reported. 

In IT comparisons of aerated and unaerated milk for butter making, 
the average scoring was slightly in favor of the butter made from the 
unaerated milk. 

Butter made from pasteurized milk and pasteurized cream was com- 
pared with butter made from raw cream in 32 experiments carried on 
during the summer. There was very little difference in the quality of 
the butter made in the 3 ways. Pasteurization is considered of con- 
siderable value in winter when conditions are less favorable for the 
production of pure milk. 

Butter was made from cream (1) ripened with broad and narrow sur- 
faces exposed to the air, (2) ripened at GO^ and 70 to 75^ E., (3) stirred 
frequently while ripening and not stirred, and (4) ripened with 8 to 10 
and 16 to 25 per cent starters. In each of the 4 series of experiments, 
including from 10 to 13 trials, the average results from the 2 methods 
compared were practically the same. 

A comparison was made of churning butter into large lumps before 
drawing oft' the hiitterinilk, and of keeping in granular form until 
salted. When first made, the lump butter scored slightly higher than 
granular butter, but after keeping the order was reversed. 

Analyses of the butter made in the above experiments are given in 
a table with notes referring especially to the moisture content. The 
result of experiments favored the use of f oz. of salt per pound of 
butter rather than or 1 oz. 

Composite samples of daily milkings for periods of 1, 2, 3, and 4 weeks 
were tested for 4 months. The samples were preserved with a mixture 
of potassium bichromate and corrosive sublimate or with Geary tablets, 
and kept in duplicate in 2 rooms at temperatures of from 60 to 84^ and 
55 to TOO, respectively. The monthly tests were practically identical 
with the average of the 4 weekly tests and of the 2 semimonthly tests 
for the corresponding months. The test of the 3 weeks’ sample 
was also identical with the average of the 3 weekly tests for the same 
time. The tests were alike for the samples kept at the different 
temperatures. 

Report of Swedish butter exhibitions for the year 1898, W: 
Bngstrom {MeddeL K, Lamdtbr, Styr,^ 1898^ No, 8, 48).— During 

1898, 335 creameries, of which 135 were cooperative, took part in the 
periodical exhibitions, sending in all 1,303 tubs of butter, an increase of 
18 creameries and of 89 tubs over the figures for 1897. The total 
expense of the exhibitions amounted to nearly $9,000, of which sum the 
Government contributed $2,680, and the various' creameries, participate 
ing in the exhibitions nearly the whole balance (annual dues per cream- 
ery,,' ,50 kroner, or $13.40). ■ 
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The average water content of tlie^ butter exhibited was 13,5 iier cent, 
the range being, from 10 to 22.4 per cent. The water content of 83.1 per 
cent of the butter lay between 12 and 14.9 per cent. Only 14 tubs 
leahed brine from the time of arrival until judged (a length of time cor- 
responding to that required to bring the butter on the English inarlsiet) ; 
the average leakage was 172 gm., the maximum, 470 gm. 

Of the tubs scored 80.6 per cent were made from pasteurized cream 
and 15.7 per cent from raw cream, while 2.5 per cent was ^Oladiator” 
butter; 78.8 per cent of the creameries made pasteurized butter only, 
against 60.7 per cent in 1897. The creameries also making unpasteur- 
ized butter decreased from 16.4 to 9.3 per cent. Pure cultures were 
used exclusively in 30.8 per cent of the creameries, and at times in 11 
per cent; while buttermilk starter was used in 49.5 per cent. Dividing 
the butter into 3 classes according to its score (perfect 15 points), the 
following table shows the proportion, in the case of each method of 
manufacture, which fell in each class : 


Relative quality af lutter made byrdifferent methods of manufacture. 


Class. 1 

Score. 

Pasteurized. 

X ot pasteurized . 

Radi- 

ator 

butter. 

Pure 

cul- 

tures. 

other 

start- 

ers. 

Sweet 

cream. 

i 

Total. 

Pure 

ciil- 

j tures. 

Other 

start- 

ers. 

Total. 



Per cL 

Per ct. 

Per ct. 

Per ct, * 

Per ct. 

! Per ct. 

Per ct. 

Per ct. 

1 

12 points and over 

40.9 

47.4 

28.6 

43.9 i 

! 7.8 

: 7.1 

7.3 

15.2 

2 

10-11.9 points 

45.2 

43.8 

55.1 1 

44.9 

i 47.1 

40.9 

42.4 

■,',72,7 

3 

9.9 points or lower 

13.9 

8.8 

16.3 

11.2 

' 45.1 

62.0 

60.3 

■'■■; ,12.1 


Average score (points) . . . 

11.27 

11.43 

11.01 1 

11.34 

j' a44 i 

! : 

9. 61 

9.57 

10.89 


All butter exhibited was examined twice during the year for boric 
acid preservatives, and in no case were such preservatives found. — 

E. W. WOLE. 

Investigations of the formation of molds in storage butter, 
1896 - 1898 , R. GRiPBNBERa [MeddeL MustialaTmt, ForsoksstatMejeH- 
afd,^ Eelsing/orSj 1899 ^ 51 ^ eoL pis, 11 ), — The report gives a full ac- 

count of investigations conducted during 1896-1898 at the dairy division 
of the Mustiala Institute Experiment Station, for the purpose of study- 
ing the causes of moldy butter. The author made a thorough study of 
the relation of different kinds of parchment paper and butter tubs to 
mold formation, and through laboratory experiments and storage trials 
under practical conditions ascertained the factors that would favor the 
formation of molds in butter, as well as such as would prevent their 
appearance. The investigations show that earlier views as to the main 
causes of moldy butter are incorrect. Moldy batter, according to the 
author, is generally considered to be caused by the use of poor butter 
tubs, thin parchment paper, prolonged soaking of the tubs in water 
prior to the i)acking of the butter, or by leaving tlie packed and covered 
tubs standing in the same place for a long time. While it must be 
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admitted tlaat tliese conditions in a measure favor mold formation .in 
butter^ the work done shows conclusively that the appearance of molds 
is due primarily to infection. In view of the ease with whicdi mold 
spores are carried about by air currents, and their general diwstribiitioo, 
it may be assumed that this infection takes place as frequently In the ■ 
creamery or dairy itself as later during the storage in butter cellars or 
storage rooms; Spores of the common mold fungi may also appear on 
the j) arch men t paper. 

It was shown that with a sufficient amount of moisture both, the 
wood and the pajier can sustain growths of the molds studied more in ' 
detail (principally PenieilUimi ermtaeeiim and THchosporitim eolkd). 
Only a very islow growth is made, however, especially when the supply 
of air is limited, but if this is ample, the temperature higher, and the 
butter serum penetrates the paper and the wood, the formation of mold 
will progress very rapidly. Common salt was found to inhibit the 
growth of molds in proportion to the amount of salt in solution, but 
even in brine containing 25 per cent of salt colonies of molds were able 
to grow, althoiigli very slowly. Molds were found even when the tubs 
were cleaned and steamed most carefully and tlie paper sterilized, 
showing that spores from the air must have fallen into the tub and 
adhered to its inner surface or to the paper. If the tubs have become 
infected with mold S|)ores, mold formation is apparently greatly favored 
by a careless packing of the butter and by the use of leaky tubs. 

The preventive measures against moldy butter which the author 
recommends are as follows : 

(1) Removal of fungi or spores from tlie tubs by carelul scrubbing and rinsing 
with water containing soda or common salt. 

(2) Steaming tbe tubs 5 or 10 minutes, to kill any remaining organisms. 

(3) Soaking tbe parcbment paper in strong brine or steaming it. 

(4) Protection of tbe interior of the tub, as well as tbe paper and the butter, from 
spores falling from tbe air or from tbe clotbes of tbe butter maker. 

f5) Tbe use of as tight and as welbmade tubs as x>o8sible, and by packing the 
butter with tbe greatest care, so that no ^mpty spaces are formed l)etweeii tbe butter 
and tbe side of the tub. 

(6) During the warm season (or even to October 15) the tubs should be lined with 
heavy parcbment paper, preferably Nos. 2, 3, or 4, or else two layers used, e. g*. No. 4 
on the outside and No. 7 next to the butter. 

(7) Rnl)l)iiig tbe inside of tbe tub with salt immediately before the butter is 

packed. To prevent the introduction of mold spores, the salt is placed in a warm 
‘oven for half an hour before being used, and then kept in a covered jar or glass 
vessel.' ' . • ' . 

(8) Before shipping the packed butter, tubs are kept in as cold and dry place as 
possible, preferably at a temperature of 4 to C (39 to 41^ F).— f. w. woll. 

Experimeiits m cheese making, H. H. Dean {Ontario A[/r. GoL 
and 'IJxpt Farm Ept 1898, pp. 40-64 ). — number of experiments, 
mainly in* con tiniiatiou of previous work (E. S. R,, 10, pi. 291), are 
reported.' ' - ' 

of milk for clmse making {'p^. 40,41).— Thirteen experiments 
were ' made ^ during 'July^ ' September, and ' October, in^ each of which 
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clieesewas made from aerated and uiiaerated milk. Tlie a-verage si‘oi> 
ing wa>s in favor of tlie clieese made from the aerated milk* Tlie 
results^ .however^ are considered unsatisfactory, and the investigation 
is to he continued during 1899. 

EelaMon of fat in milh to qnmiMtxj and quality of clieese (pp. 41-52). — 
The principal results from 27 experiments made in 1898 are summarized 
in the following table : 

Yield and quality of cheese from richer and poorer milh. 


Group, 

Fat content of milk. 


Cheese 


Quality of the cheese. 

'Range. 

Aver- 

age. 

Milk re- 
quired 
to make 
11b. of 
clieese. 

pro- 
floced 
from 1 
lb. of 
fat in 
milk. 

Fat 

content 

of 

whey. 

1 

Flavor 

(max. 

35). 

Close- 

iie.ss 

(max. 

20). 

Even 

color 

(max. 

15). 

Tex- 

ture. 

(max. 

20). 

Aver- 

age 

total 

score 

(max. 

90). 


Per ct. 

Per ct. 

1 Lbs. 

Lbs. 

Per ct. 






1 

i UeI n w' 3 

2.92 

11.650 

2. 94 

0. 133 

31. 00 

1 16. 66 

13. 66 

16. 66 

77.98 

2.... 

3.0U to3. 50.. 

3,14 

11.598 1 

2.74 

.140 

30. 23 

17. 97 

14.29 

16. 85 

79. 34 

3 

3. 55 to 4. 00.. 

3. 88 

10. 209 I 

2. 52 

. 189 

30. 7 4 

18. 16 

14. 20 

17. 56 

80. 66 

4 

4. U5 to 4. 50.. 

4.21 

9. 504 1 

2.49 

.213 

31. 41 

18. 25 

14. 56 

17. 06 

81.28 

A-Verage .... 


3.57 

10.675 

2. 62 

1 

.168 















will 1)0 noticed in the foregoing table (1) that less milk was required to make 
a pound of cheese as the percentage of fat increased; (2) that the pounds of cheese 
per pound of fat in the milk decreased with an increased percentage of fat in the 
milk; (3) the percentage of fat in the whey increased with an increase of the fat in 
the milk.’’ 

Cheese made from rich milk lost less in weight during one month in 
the curing room than cheese made from poor milk. In 3 trials the 
yield of cheese made from a mixture of rich and poor milk was slightly 
greater than the average yield of cheese made from the 2 milks sepa- 
rately.. 

Tables give a general summary of 250 experiments along this line 
made during 5 years. Following are some of the conclusions: 

^^(1) There is an increased yield of cheese per 1,000 lbs. of milk as the percentage 
of fat increases. An increase of 1 per cent1[3.2 to 4.2) in the hit of the milk caused 
an average increase of nearly 16.5 lbs. of cheese per IjOCM) lbs. milk, -which at 8 cts. 
per pound gives an added value of $1.32 per 1,000 lbs, of milk testing 4.2 per cent fat hs 
compared with the value of 1,000 lbs. of 3.2 x>er cent milk. 

‘^(2) As the qiercentage of fat in the milk increased there was a gradual decrease 
in the pounds of cheese made per pound of fat in the milk. Milk testing 3.2 per 
cent fat produced an average of 2.8 lbs. cheese per pound fat in the milk, while milk 
testing 4.2 per cent fat yielded an average of 2.5 Ihs. cheese j)er pound of fat in the 
milk. ■ 

^‘(3) The yield of cheese per pound of fat and casein, the latter estimated by 
adding 2 to the percentage of fat, ranged from 1.7 to 1.8 lbs. ... As the yield 
of cheese is slightly less per pound of fat and casein in the richer milk as compated 
with the poorer, this system gives a slight advantage to the richer milk when com- 
pared with the actual cheese capacity of the two. This is well. ^ 

^‘(4) The experiments prove that not only is the percentage of fat higher in the 
whey from rich milk, hut the total loss of fat per 1,000 lbs. of milk and per 100 lbs, 
of cured (dieese is greater from the rich milk. There was not much difference in the 
casein in the whey from rich -and poor milk. 
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‘ ‘(5) Cheese made from rich milk lost less iii curing than did cheese made from 

poor or medium milk. 

‘"^(6) Tile average of tlie 5 years^ scoring does not show very mucli difference in 
the quality of the cheese made from the milk containing the different percentages of 
fat. In individual cases there was a marked difference in the quality, hut when all 
was averaged this difference largely disappeared. The extreme difference in total 
points scored in the groups was 2.27 points in favor of the richer milk. The per- 
centage of fat ill normal milk is hut a small factor in determining the quality of the 
cheese which is made from it, so long as the fat is about 3.5 per cent.*' 

Tlie application of the results to methods of paying patrons is dis- 
cussedy the author advocating the method in which the casein is taken 
account of by adding 2 to the percentage of fat. 

^‘Our 5 years^ experiments prove that this system comes nearest to the actual value 
of the cheese produced, though it still places a slight premium on the butter fat. It 
encourages the production of good milk, and at the same time does not discourage 
the majority of patrons who have average milk, and who are apt to envy those 
patrons whose cows give a small amount of rich milk and draw a disproportion- 
ately large share of the i^roceeds of cheese sales when the money is divided on the 
basis of the fat alone.” 

-Effect of setting milh at different temperatures (pp. 52^ 53). — In 26 
experiments made during September, October, and l!^ovember, the effect 
of setting milk at 86'^ F. was compared with setting at temperatures 
ranging from 76 to 96^, When set below 80^, the time from setting to 
dipping and from dipping to salting was increased less than in previous 
exj)eriments (F. S. E., 9, p. 483). A smaller yield of cheese was 
obtained from setting at temperatures below 86^. No difference in 
quality of cheese from setting at different temperatures was shown by 
the score. 

Effect of different quantities of rennet (pp. 55, 56). — Eesults of experi- 
ments in 1898 are given, and conclusions are drawn from 4 years’ work: 

‘^(1) Less than 3 oz. of standard rennet per 1,000 lbs. of milk causes a loss of fat 
212 the whey much greater than is the case by using over 3 oz. of rennet. .In the 
experiments for 1898, where 1 to 2 oz. of rennet was used, the i>ercentage of fat in 
the whey was 0.45 and 0.30, whereas when a larger quantity was used the fat in the 
whey was seldom over 0.15 per cent. 

'‘(2) The length of time from setting to dipping and from, dipping to salting was 
much the same whether a large or a small quantity of rennet was used. 

]0Qg than 2 oz. of rennet per 1,000 lbs. of milk was used, the yield of 
cheese was considerably lessened; but an extra large quantity did not always give 
an increased yield, though it did in some cases, especially in 1897. 

“(4) The highest scoring cheeses were made by using about 3 oz. of standaM ren- 
net per 1,000 lbs. of milk. 

“(5) The time required for coagulation decreased as the quantity of rennet was 
increased. 

^^(6) Cheese having a large quantity of rennet matured more quickly than that 
made by using a small quantity of rennet in the milk. 

*^(7) We have eiideayored to deduce .a law for the effect of rennet on the time 
required for coagulation, but many difficulties are met, stich as the difference in the 
ripeness of milk, and a difference in the susceptibility of milk for rennet Influence. 
However, roughly speaking, we may say that the average of 4 years! ©xperiin cuts 
indicate that an increase of from 1 to 2 oz. per 1,000 lbs. of milk decreases the time 
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for coagulation about 30 ininutesj from 2 to 3 oz. tlio time is decreased 10 iiiinutes; 
from 3 to 4 oz, tlie time is decreased 7 minutes; and above 4 oz. tlie time is decreased 
an average of about 3 minutes for eacb increase of 1 oz. of rennet per 1/100 lbs. 
milk.” 

Ujfeet of Upping at differ eni stages of add (pp, 55, ii6). — The following’ 
conclusions ore drawn from experiments made <Iuriiig 4 years: 

“(1) Cbirds dipped with (.me-eiglith to one-(piarter of an incb as sbowii on tlie hot 
iron remained less time in tbe wliey tbaii those allowed to develop one-half to one 
ineli of acicf but they took a longer time to mature after dip])ing before tliey were 
ready to salt. The whole length of time from setting to salting w’as much tlie same, 
whether curds were dipped early or late. There is no gain iii tliiie hy leaving curds 
in the whey too long. 

‘/2) There was not a great deal of difference in the yield of cheese from early or 
late clipping. What <lifference there Avas was in favor of early dipping— one-eightli 
to one-ciiiarter inch acid. 

The loss of fat in the wdiey first drawn was practically the same in both 
cases; but the percentage of fat in tbe whey dripx>ing8 was, in nearly every case, 
higher from the curds allowed to develop over one-ipiarter of an inch of acid in the 
whey. This explains the harsh nature of acidy cheese. It is, to some extent a.t 
least, due to the loss of butter fat from the curds after dipping, 

^b4) The quality of the cheese in nearly every case was hotter from the early 
dipped curds. Curds allowed to remain in the whey until they show over half an 
inch of acid are harsh in texture, ^ cut’ in color, and usually sour to the taste.” 

Flitting curds to at different temperatures (pp. 56, 57), — Ten 

experiments were made, in wbich curd was put to press at temperatures 
ranging from 00 to 94^ F, The highest-scoring cheese was obta/ined 
from curd ])ressed at 82^, and tlie next highest from curd ]>ressed at 
940 . The resuits of these and fmevious exfieriments show that quite 
a wide range in temperature may be allowed for putting curds to press, 
as long as the press room is kept moderately warm to enable the cheese 
to form a proper rind.” 

^ Curing cheese at different temperatures (|>p. 57-62). — The eftect of tem- 
perature in curing cheese was studied in 18 experiments made from 
June to October, with the following* rcvsults: 

^qi) Tlie cheese lost considerably more during 1 raoiith’s curing when kept at a 
comparatively high temperature. This w'as true for each mouth during the experi- 
ments and also for the season. The average percentage of shrinkage during the 
season for 1 month, in cheese weighing about 30 lbs., cured at IkP, was 3.40 per cent ; 
olieese cured at 60° lost 3,85 per cent in weight, and cheese cured at 69*^^ lost 4.31 
per cent. 

‘q2) The quality of the cheese was very much hotter hy, curing at 60^. The aver- 
age score for the season of cheese made in the college dairy 'was nearly 3 |)oints in 
favor of cheese cured at 60*^ as compared with similar cheese cured at 6(P, and 5 
points higher compared with those cured at 69^. The difference was more marked 
still in September and October cheese. The flavor was very miich hotter In the 
cheese cured at 60*^, and the texture was a marked improvement. Cheeses cured at 
a high temperature go off in flavor quickly and .have a 'sandy or mealy,, texture. 
Cheese mad© in October' and cured' at 60^ was pronounced .as being worth from 1 to 
2ot8. more per pound than similar cheese' cured at 70 to,75^,’' Cheese cured at tlie 
lower temperature had very much better keeping quality.” 
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K’otes are given on the growth of mold at the different temperatures 
and on the means employed for preventing it. 

Mottled cheese (pp, d2-04:), — Starters prepared from mottled cheese^ 
cultures from the bacteriological laboratory originally from tlie same 
soiii’ce, and sour whey were used in 4o experiments made during xiprilj 
May, August, and September. Theconelusions <irawii from the results 
follow : 

^^(1) 'Mottled cheese may sj^read trom one. day’s make to another^ but it is most 
likely to do so from or tlirough tlie starter. 

(2) The mottles usually appeared in from 2 to 4 weeks after the cheese was made. 

“ (3) Sometimes a starter produced mottles, and sometimes t he same starter did not. 

(4) Pasteurizing the whole milk used in the rat did not prevent mottling. 

(5) In no ca se did mottles appear in the white cheese made from any of the starters. 

(6) The cultures sent from tlie hacteriological laboratory did not cause the mot- 
tling to any extent. In 1 or 2 cases there was a slight waviness or mottling. 

(7) In some cases the mottles appeared quite strongly and then disappeared after 
a time. In some cases the mottling apx>eared in spots through the cheese. A cheese 
made August 22 Avas examined on November 29, and the lirst plug showed no mot- 
tles. Out of 5 plugs drawn from ditferent parts of the cheese 2 of them showed 
mottling. 

^P'8) Starters made from tke whey tank produced mottling of the cheese and a 
very bad llavor. It is probable that the difficulty is caused in some cases by taking 
whey borne in the milk cans and then sending the milk to the factory in these cans 
not piroperly washed and scalded.” 

Excelsior cheese coating (p. 64). — A test was made of this material, 
which is claimed to prevent the loss of weight in curing, improve the 
quality of the cheese, and prevent tlie growth of mold. It was found 
to lessen the loss from shrinkage, luit did not improve the quality. It 
is considered doubtful if the results would warrant the expense and 
trouble in using. 

Some investigations in dairy physics, J. B. Eeynolds {Ontario 
Agr, GoL a/nd Expt Farm Rpt, ..AS7/8, pp, 5M ). — Determinations are 
given of the rate of expansion of water, skim milk, whole milk, and 
cream, and of the relative rates of cooling and heating of butter, cream, 
whole milk, and skim milk, made in an investigation bearing on the 
theory of separation of cream in deep setting. The methods employed 
are described and notes given on iionconcordant results relative to the 
specific heat of milk and cream obtained by different methods. In. dis- 
cussing the rate of expansion of the different substances the author 
says: , , , 

is evident that the greater the amount of butter fat or other solids in the milk 
the more uniform is the expansion. Cream has nearly the same rate of expansion at 
all temperatures. Pure Avater increases its rate of ©x|)ansion quite rapidly with 
increase of temperature. A second and more important point in the results is in 
their relation to the separation of cream hy the deep setting system. The rate of 
expansion or of contraction between tbe limits 68 to 50*^ P. is, for serum, 0,000175; for 
creaiig 0.000582. The cream, therefore, contracts .about 3'| times ''as. fast as the serum 
within the limits of temperature usual for the deep setting method. Hence, while 
the serum. is always heaAuer than tlie cream,, the latter.''very' rapidly approaches the 
specilic gravity of the former as they' cool. They are therefore becoming more and 
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more nearly equal in weiglit;; so that whatever is the cause of the more Ta|-)i(l sepa- 
ration bj the cooling svsstem, it can not ho due to an increase in the difference of 
specific gravitVj since the opposite is the cased' 

Handling dairy cows, G. H. Gurler {Creanenj Jour. ^ 10 {1899), No. 121^ 

9 ). — Brief notes on the care of dairy cows. 

Some practical laiiits on dairying, G. S. Thompson {Jour. Agr. and hid. South 
Jnstralhi, J (1899), No. 4, pp. JJ-l-SGS ). — Notes are given on the selection of a. dairy 
herd, milk supply, feeding of cows, milk and milking, cream ripening and churn- 
ing’, cheese making, and the symptoms and treatment of a number of diseases of 
cows. 

Dairy stock, H. H. Dean ( Owtur to Agr. Col. and Expt, Farm lipii. 1898, pp. 60-70). — 
A record of the dairy herd showing the yield and cost of milk, butter, and cheese for 
each cow is given for 3 years. 

Some Jersey types, M. B. Wood {Dairy Reporter, 3 {1899), No. 32, pj). 502, 503, figs. 
15). — Brief historical notes on a number of individuals. 

Oats and peas and oats and tares as soiling crops for milch cows, G. E. Day 
(Onfario Agr. Col. and Fx 2 )t. Farm Fpt. 1898, pp. 78-80). — Two cows were fed oats and 
peas for 11 days and 2 were fed oats and tares for the same time. The rations were 
then reversed and the feeding was continued for 11 days. The yields of milk during 
» the last 6 days of each i>eriod are summarized. The results are considered as show- 
ing that there is very little dilference if any between oats and peas and oats and 
tares for milk production. 

Sugar beets vs. mangels for milch cows, G. E. Day {Ontario Agr. Col. and Expt. 
Farm Ept. 1S9S, p. SO).— Two cows tvere fed sugar beets and 2 were fed mangels for 
2 w'ecks. The rations were then changed and fed for 2 weeks longer. The yields of 
milk are given. The results are slightly in favor of mangels, hut are not considered 
conclusive. 

Influence of feed on quantity and quality of milk, P. C. Curtiss {Ontario Agr. 
and E.rpt. Union lipt. 1898, pp. 50-56).— A brief discussion of the subject with the fol- 
lowing conclusion: Feed is in various 'ways an extremely important factor that 
must he reckoned with in its effect on both the quantity and quality of dairy prod- 
ucts, though the immediate modihcation in quality that may be attributed to feed is 
comparatively slight.” 

The acid test for milk, W. J. Spillman ( Dairy and Creamery, 1 {1899), No. 21, p. 6; 
Anier. Cheesenial'er, 14 {1899), Ao. 16o,p. 4). — A brief popular discussion on the practi- 
cal value of' determining the acidity or milk and cream. 

Bacteriology and the dairy industry, D. Eobb {Dairy, 11 {1899), Nos. lSO,pp. 299- 
301; 131, pp. 358-360 ).— N:Ms treats popularly of the discovery and morphology of 
bacteria, their origin aiul action iu milk, and their use in butter and cheese making. 

Bacteria in butter and in other dairy products, 'Weissenfeld {Berlin. Klin. 
WcJinscliT., o6 {1899), Ao. 48, pp. 1053-1055). — Tests were made with 32 samples of but- 
ter, in which the tub'crcle bacillus was found in 10 cases. Nutrose, eiicasin, calcium 
phosphate-casein, and plasmon were also investigated, and found to contain quanti- 
ties of cocci and diplocoeci. 

NewbacEli causing butyric fermentation in market milk, A. Schattenfroh 
and E. Grassbeeger (CeniM. F>akt. u. Par., 2.AhL,5 {1899), No. 7, pp. 209-211).— The 
physiological-chemical behavior of three forms is described, which were found in 
market milk. ■ They cause a vigorous fermentation in sterilized milk, with the pro- 
duction of butyric acid, but not butyric alcohol. The casein is precipitated but not 
peptonized. 

The milk of the dairies of Genoa in relation to tuberculosis, A. Massone {Riv 

Ig. eSan. PM., Mourn, 9 (1S98), STo. 7, pp. 3o0-2SS).-T!he, milk from the city cows 
was found less iaiected with tuberculosis than that from the surrounding countries. 

Part played by moisture iu the curing room, S. J. T.^,vi.ob {Ama-. Cheesemaker, 
14 (1.799), A’o. 166, p. $).~A popular discussion on the construction of curing roomsl 

with reference to the control of "temperature and moisture. 
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Cheddar clieese, F. J. Lloyb (Amer. Cheesemaker, U (1899), 165, pp, A^).— A 

discussion of conditions essential to its inaniifacture in England. 

Cooperative experiments in curing cheese, H. H. Deak {Oniario Agr, and Expt, 
Union Mpt 1S98, pp. 45-48). — The results of a number of experiments relating to the 
effects of temperature in curing cheese are summarized in taliular form and direc- 
tions are given for the determination of moisture in cheese curing rooms. It was 
found tliat cheese cured at 60 to 65° F. lost about 1 per cent less by shrinking and was 
of superior (piality as compared with similar cheese cured at 70 to 80". 

Miscellaneous dairy notes, H. H. Dean {Ontm'io Agr. Col. ami Expt. Farm Bpt. 
1898, pp. 7d-7f).— Notes are given on milk tests at fairs and farms, thermometers and 
hygrometers for the dairy and curing room, testing new churns, construction of the 
curing room, dairy exhibit at the industrial fair at Toronto, and fly mixtures for 
cows. 

VETERINARY SCIENCE AND PRACTICE, 

Contiibntion to the study of the origin of aiitityphic sub- 
stances, L. Beutsch {Ann. Inst. Fasteurj 13 {1899), No. 6S9-- 

727). — In this article the author reports the results of studies under- 
taken to demonstrate the method and place of formation of substances 
which are antagonistic to the development of typhus, and the results 
of his study of the forination of agglutinating substances under similar 
circumstances. The results of the author’s work may be briefly sum- 
marized as follows: A single intraperitoueal injection of the typhus 
culture induced the formation of the antagonistic substances in guinea 
pigs. Antityphic properties appeared in the serum about the fourth 
or fifth day, increased so that the maximum was reached about the 
eleventh or twelfth day, and then gradually diminished, but coiilcl, how- 
ever, be demonstrated as present for fully a month after the injection. 
The antityphic property is rather considerable in the^liver, kidneys, 
and suprarenal capsules. In from one-fourth to one-fifth of the cases 
the bone marrow was more active than the serum, and this was true of 
the vspleen in one-half of the cases. The lymphoid organs are in some 
manner connected with the formation of the antagonizing substances, 
this connection being demonstrated by a large number of experimental 
facts. 

With regard to the formation of agglutinating substances, the follow- 
ing were the main results obtained: An intraperitonmil injection of a 
heated typhus culture induced the appearance of an agglutinating 
power ill the serum of the guinea pig. The appearan(*e and develop- 
ment of this power is subject to the same laws as the development of 
the antagonizing substances.^ The liver, kidneys, and suprarenal cap- 
sules of immunized ' animals contain only traces of agglutinins. ' The 
lungs may be considered as the only organ of the guinea pig which 
usually possesses a greater agglutinating power than the serum. 

The relative virulence for the domestic animals of hiiraan and 
bovine tubercle, BvE. Dinwiddie {Arlcamm Sta. JBul 57, pp 21-95).— 
The purpose of the experiments which are recorded in this' bulletin 
was' to determine certain factors in ' the question of the transmission of 
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tiiberciiiosis from mail, to animals and. from animals to man. Tlio first 
part of tbe biillotlii consists of a review of some of tlie literature on 
tlie subject of tiibe,rciilosis witli a brief bibliography. 

Experiiuents were made upon 20 calves, 16 pigs, 2 slieep, 16 cbickeiis, 
and several guinea pigs and rabbits. Experiments were coiuliicted in 
2 ways, by feeding tbe tubercle material and by iiitraperitoneal iiiocii- 
latioiis. The iiiajority of the .experiments were comparative in that a 
part of the experiment animals were fed or inoculated with tuberculous 
hiiiuaii spiitiiiii and another -part were fed or inoculated with tuber- 
culous material of bovi,ne origin. 

Ill the feeding experiments the author made use of 4 cattle, 0 pigs, 
and 6 chickens. The tuberculous material was fed in small, frequently 
repeated doses, either mixed with milk or dry wnth bran. The 4 cattle 
consisted of 2 calves and 2 two-year olds. The minimum, dose of human 
tiiberciiloiis sputum wurs 10 cc. and the maximum 60 cc. The feeding* 
period extended from August to October, 1896. On December 29 all 4 
failed to respond to the tuberculin test. On March 8, 1897, all 4 ani- 
mals were killed and proved to be entirely free from tuberculosis. Six 
pigs received 20 doses of sputum, and when killed, 10 months after the 
begiiiiiiog of the experiment, 2 of them exhibited slight tubercular 
lesions. 'Eo tubercular infection was iiroduced in chickens by the feed- 
ing experiments. 

In the iiiociilation experiments, 8 calves and 4 pigs received intra- 
peritoneal inoculations of either human or bovine tubercle materials. 
The human tubercle material was from pulmonary tuberculosis. The 
bovine material came from caseous, degenerated lungs or thoracic 
lymph glands. Besides the inoculation exx^eriments with tuberculous 
material, such as has been described, other iiitraperitoneal inoeulations 
were made with artificial cultures of tubercle bacilli, these experiments 
being conducted upon calves, chickens, pigs, and slieep. Artificial 
cultures were also fed to calves and jngs for experimental purposes. 

The results of the experiments may be brought together in the follow- 
ing statements : Feeding the tuberculous sputum of man to calves gave 
negative results. Intratracheal inoculations of sputum and bovine 
tubercle inateriai as well as the intraperitoneal iiiociilatious of the sanie 
two sorts of material gave results which indicate that the tuberculous 
.material of bovine origin acts more virulently upon cattle' than the 
tuberculous sputum of man. The feeding of tuberculous '.sputum to 6' 
pigs resulted in a slight infection of 2 of them. The iiitraperitoneal 
inoculation of sputum and bovine tubercle in 4 pigs resulted in tuber,* 
cnious iniection of both pigs which were inoculated with the bovine 
material and of 1 which was inoculated with the human inateriah An 
iiitraperitoneal iiiociiiation of pure cultures of human origin in the pig 
produced no lesions. Similar inoculation of bovine origin in 3 pigs gave 
in one a generalized and in the other a localized tubercular infection. 

In the sheep intraabdominal inocnlations of pure cultures of bovine 
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origin gave a more virulent form of the disease than the inoculation of 
pure cultures of human origin. Intraabdominal inoculations of simtiim 
and of bovine tubercle material gave negative results in chickens. 

■With regard to the relative susceptibility of different animals the 
results obtained may be summarized as follows: Bovine tubercle is 
more yiruleni than human tubercle for cattle, sheep, goats, and rabbits; 
while horses, pigs, cats, and dogs seem to be equally susceptible to both 
varieties. The author believes that the former result can not be inter- 
preted as lending^ weight to the theory that human and bovine tubercle 
are ' 2 distinct varieties. The fact that the disease develops differ- 
ently in cattle and in man is interpreted hythe author as meaning that 
the 2 organisms react diff‘erently to the same pathogenic agent. The 
author’s experiments lend weight to the theory that human tuberculosis 
is not a serious source of danger in the infection of«cattle, and that the 
majority of cases of infection in cattle come of bovine origin. The experi- 
ments recorded in this bulletin are not intended to throw any light upon 
the question of the danger of the infection of liiiinaii beings by the use 
of tuberculous meat and milk. 

Bovine tuberculosis, 0. E. Thorne {Ohio Bta. B%d. 108, %)i). 2S7- 
37:2, figs. 9). — This bulletin contains a general account of the nature of 
tuberculosis, of the properties of the tuberculin test, and of the method 
for applying this test. Tuberculosis having broken out in the station, 
herd, the animals were all tested with tuberculin fiirnislied ■ by the 
,Biireaii of Animal Industry of this Department. Details are given of 
the temperature records during the tuberculin tests and of the jmst- 
mortem examinations in those cases which were slaughtered. , In dis-. 
cussing the effects of the tuberculin test upon the animals, the author 
concludes that the tests conducted at the station can not be inter- 
preted as supporting the theory that the tuberculin test will arouse 
dormant cases of tuberculosis and start the disease into a more active 
-formf’ 

The author discusses the problem of the disposal of the meiit and 
other products of tuberculous animals, and believes that the experi- 
loeiits conducted at the station indicate that cattle may be useful for 
several years after infection with tuberculosis. The tuberculin test' 
may be repeated as often as once a month without harm to the a,niiiml 
and even iii' some cases with an apparent curative effect. In herds, 
which are not suspected of being, tuberculous the te,st need, not be 
repeated oftener than once in '6 months. .; ,■ '■,: 

'Regarding the prevalence of 'the disease in wine, 7 Berkshire,: pigs, 
,froi,ii 'a sow which was believed to be free from tuberculosis were chosen,'; 
for experiment, A portion of them were fed with:pasteiirized milkund,'' 
another portion with' unpasteurized, milk.;. At ■the,endbf',the experi-,' 
fment, however, it was found that allthe pigs were'th 0 rou,ghly,iiifectecl; 
,'with"'tuberculosis. 'Later it was discovered that '',016' sow" was 'also suf- 
fering from the disease, and that ;tlier6 was,alarge,'tttbercular massin. 

; Ho. 7--^ ■ ' ■ 
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tlie iicldt^r. It would appear tluit all tlie |>igs liad been infected froiii 
til at soiiree. 

After a review of tlie literature wbicli bears upon tbe prewaleiice of 
tiiberciiiosis in different countries, and in the States of tliis country^ 
tiie aiitlior states liis belief that it ■will be possible to eradicate tlie dis- 
ease completely from any lierd, or even from tbe whole State. 

A large portion of tbe bulletin is occupied w'itk a discussion of the 
answers to lists of questions which were distributed among the health 
officers and veterinarians of the State. These €|uestioiis had regard to 
the prevalenex^. of tuberculosis in dairy cattle, the extent of the appli- 
cation of the tiiberculiii test and of meat and milk inspection. The 
answers indicate that there have been discovered numerous cases of 
tuberculosis in cattle furnishing milk to cities, and that the tuberculin 
test is not applied as extensively in the State as it should be. The 
author discusses in some detail the relationship of bovine tuberculosis 
to the public health, and the question of the identity of the' bacillus in 
the human and bovine form of the disease. In this discussion statistics 
from census reports and the scientific literature on the subject are 
drawn upon freely. In regard to the question of the possible hereditary 
origin of tuberculosis, the author believes that nearly all, if not quite 
all, cases of tiibereiilosis, arise after birth from external infection, or 
are at least congenital in contradistinction to hereditary. Tuberculosis 
has been experimentally produced in calves at the Ohio Station by 
feeding the milk from tuberculous cows. 

The author considers the question as to whether it is safer to use the 
milk of one eow or mixed milk for infants. His opinions are based 
upon the testimony of numerous pliysieiaiis of the State, 339 reports 
having been made in reply to. a series of questions from the station. 
A majority of the physicians with country practice were of the opinion 
that the inilk from one cow is better than mixed milk, 'whereas the 
opposite opinion was held by a majority of physicians with city practice. 
Tliis differeiiee of- opinion- the author believes, is due ' entirely to tlie 
difi'erence of environineiit, it. being practically impossible for any except 
wealthy persons to keep a eow in a city under normhteoiiditioiis. Froiii' 
the replies of the physicians of the State, as well as 'from otlier statis- 
tics compiled' by the author, it is stated that probably . a large propor- 
tioa. of cases of death from intestinal trouble of infants is directly 
attributable to the use of tuberculous milk.- The iihysicians consulted 
agreed that.'cow’s milk is safer ■than mothers milk if the mother is 
tiiberciiloLis, 

' The author has coinpiled statistics wffiieh would indicate that in Ohio, 
the mini her oftleaths from tuberculosis is not decreasing. It .has' been 
shown by statistical methods in many countries .that bovine tubercii- 
,lo.sis is in'creasing .at the same 'time that human' tuberculosis is decreas- 
,'i'ig', and it... has been assiiined from- this inverse 'propoidion. that perhaps 
'bovine and Imman tuberciilo.sis are not identical diseases. The author 
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believes the balance of evidence is in favor of the belief tliat tlie bovine 
and liiimaii forms of tuberculosis are not distinct diseases, but that 
tliere is sufficient evidence for us to believe tliat tuberculosis is jiro- 
diiced in tlie lower animals by inoculation with material from biiinan 
'subjects, and that man has frequently contracted the disease from 
tuberculosis material of bovine origin. 

Investigations on the nature and etiology of milk fever, H. Van 
DE Yelde {2Ionatslh Prakt, ThierJi,^ 11 {1899)^ No, o.pi), 97-113, fig, 1), — 
In studying this disease the author made a careful record of the clin- 
ical symptoms and peculiarities of different cases, and examined micro- 
scopically and by means of. cultures, the various micro-organisms 
which he found in connection with each case. In all cases where the 
disease resulted in death, a thorough post-mortem was made. Experi- 
mental iooculations were made upon other aiiinnils and antistrepto- 
coccic sera were employed for the purpose of determining their effect 
in checking the activity of the pathogenic organism. 

The results of the author’s investigations may be summarized as fol- 
lows: Of the 14 cases of milk fever which were observed, the majority 
were of the paralytic form, and 7 of these cases were fatal. The 
Organisms which were most frequently found were streptococci, staphy- 
lococci, and coll bacilli. Milk fever maybe caused by simple infection, 
by one organism, or by mixed infection by several organisms. In simple 
infections, streptococcus was more frequently the cause of the dis- 
ease, and the same organism seemed to be the most important one in 
cases of mixed infection. The streptococci, which w^ere determined as 
the cause of milk fever, were not to be distinguished in any way from 
those which were found in cases of puerperal septicmmia of man. 

Report of the professor of veterinary science, J. H. Reed {Ontario A(p\ Col. 
and Eocpt. Farm Ept. 1S9S, pj). SI, 3:2). — A brief report of the diseases treated daring 
the year. 

Report of the verterinary division of the ministry of internal affairs for 1896 
(Otchet Veterinarnago OtdyelenUja Uinisterstva Vmitreimikh dyel. St. Fetersdurg, 1899, 
pp. 544). — A statistical record of the various diseases of domesticated animals in 
Russia. 

Report on the veterinary service and meat inspection in Norway for 1897 
{Beretning oni Veteriniirv Usenet og KjodkontroUen i Korge. C}m8tia7iia : Director Citil 
Veterbmnj Service, 1899, pp. 241). — A report, with extensive statistical tables, on 
anthrax, blackleg, bog cholera, swine plague, tuberculosis, and other diseases of 
domesticated animals in Norway. 

Twenty-fifth annual report of the Royal Institution for the Cultivation of Cow- 
pox Virus at the Royal Veterinary School of Utrecht, with an appendix of the 
results obtained in the vaccination of animals, on the origin of the Royal Cow- 
pox Institution, and its activity during the first twenty-five years (1873 to 
1897), A. W. H. WiRTZ ( Utrecht, 1899, pp, XX -|- 92 ). — This report contains a histor- 
ical account of the institution and a detailed description of the method of cultivat- 
ing cow-pox virus, including a discussion of the effects upon the calves which were 
used for this purpose. '■ 

Ther61e ,of insects in "spreading infectious diseases , of man and animals, H. 
Abel (Hyg. Emdschatt, 9 {1899), No. 21, pp, X065-107(}},-^Fhis paper contains a num- 
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I)er of observations on insects as carriers of disease and is supplementary to Niit- 
t^airs work on t'his same subject. 

On. tlie etiology of tetanus, B, Morselli ( Gior. B. Soe. Accud. f et, Itah^ 48 {1899)^ 
]sQ. 40^ pp, $46-948). —Ohserv^tiom on oases of traumatic and other forms of tetanus. 

Tetanolysin,' T. Madsen (Ztschr. Hi/g. u. InfectionsJcrank., 82 {1899)^ 2, pp. 214- 

288, figs, 4 ). — In cultures of the tetanus hacilliis tetanolysin is formed, for which 
there is a specific antitoxin, known as antilysin. The effects of the lysin and its 
antipathetic siihstance can he readily determined bj’’ staining methods. Tetanolysin 
combines with the red Mood corpuscles. 

Heredity, disposition, and immunity in connection with tuhercnlosis, F. Lob^'F-' 
LEE (Amh. Wiss. it. Braid. Thm'h., 28 (1899), Xo. 6fpp. 427-442 ). — An account of the dis- 
eases which predispose to tuberculosis, and a study of the hereditary factor. 

The methods of transmission of tuberculosis, C. Franked (Arch. Wis8. u. Prakt. 
Thierh., 28 (1899), Xo.S, 2 )p. 396-417).— A tlwTongh study of the varioii.s ways by which 
the disease is communicated from animal to animal or from man to man. 

The tubercle bacillus and its relationship to tuberculosis, FlDgge (Arch.Wm. 
n. PraM.TJnerh., 28 (1899), Xa. 6,pp. S88-398 ). — The tubercle bacillus is an obligate par- 
asite and is found in the outer world only in consequence of its escape from the 
tubercular material of animals and man. 

The localization of the tubercle bacillus after direct inoculation into the 
left ventricle, P. L. Friedrich and H. Nosske (Beitr. Path. Anal. u. Allg. Path., 
26 (1899), Xc. S,pp. 470-810, pL i).-— The course of the disease under these circum- 
stances was shown to vary exceedingly in different cases and to beinffueiiced largely 
by the presence of other organisms mixed with the tubercle bacillus. 

The growth of tubercle bacilli upon cuitrpre media containing . potato, 
E. Tomasczevski (Ztschr. Egg. u. Infeetionskrank., 32(1899), Xo. 2, pp. 246-267.— 
results published by Lui;>iu.ski and Sander are not supported by the author’s obser- 
Tations. Oceasionaily a hixuriaut growth of tubercle bacilli took place upon potato 
cultures,' but this was the exception. No -decided change was noticed even after 
three or four generations of such cultures. On the contrary, an unfavorable inffu- 
ence was .manifested. 

On the acid-proof bacteria of the tubercle-bacillus group, G. Mayer (Cenihl. 
Paid. u. Par., 1. Ahi., 26 (1899), No. 11-12, pp. 321-336, jigs. 5 ). — A study of several 
of these bacteria with special regard to the differences shown in their growth and 
in their pathogenic reaction. 

Mixed infection in tuberculosis, R. Pfeiffer (Arch. Wiss. n. Prakt. Thierh.,,28 
{1899}, Xo. 6, pp. 418-426). — -An account of the other ■ pathogenic organisms 'which 
are found in connection with tubercular -infection. 

Experimeiits on the a,anger from meat of tuberculous animals, D. Tan der 
S iTYS- (Ztsehr. Mehck n. MUchhgg., 10 (1899), Xo. 1, pp. S-12 ). — Out of 10 young pigs 
fed -with tuberculous meat, S became infected with tuberculosis. 

The administrative control of tuberculosis, R. T. Thorne (London: BailUere, 
Tiniatt C&x, 1S9B, pp. 7$, figs. 2 ). — In this book a series of lectures by the author 
is brought together which deal with the methods for regulating and controlling the 
spread of human and bovine tuberculosis. 

Tuberculosis in . cattle, D, McEachron (Queensland Agr. Jour., 5 (1899), No, S, 
pp. 308-310). — A brief general discussion of .■ problems co'unected with the reduction . 
of this disease. 

'Bovine tuberculosis in, Argentine Republic, SiV0Hi','(i2ee. Med, Vet., Paris, 8, set.. 
No.^ 19, 'pp. .603-607).— A di'scussion 'of the prevalenee of tuberculosis as 

'found in 'iiiifeh COWS' anddn beef anim 

' Bovine 'tuberculosis (La tuhtrcnUsum elgmaia. hovimo. Argmiine MepnUic, Dept 
Apr., 'Mm, pp. A' discussion of 'means of contagion and diagnosis oftiiber- 
eulosls and ' &' report of ' results obtai’ned' by the application of the tubercniin test. 
Report of 'an m prevalence of tuberculosis in dairy cows as' 

V revealed by the tuberculin test, W. Axe (Jour. Brifuk. Bairg Farmers^ Assoc., 14: 
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(lS99)j No. pp. 24S-959).^Give8 tlie pi'oportion of reacting aiiinials of different 
breeds. Special attention was given in these experiments to an exaiiimation of tlie 
iicMers. 

Tuberculosis iiioattiej S. S. Camekon {Queensland Agr. Jour.^ 5 (1899), No. l^pp, 
71-81). — This paper is a report of tuberculin tests made in Victoria. Two hundred 
and seventy-six cattle were tested and 9 per cent reacted. All the animals 'which 
reacted were shown hy post-mortem examinations to he tuberculous. 

Tuberculosis in cattle and its control, O. E. StexstrcIm {Milch Ztg., IS {1S99), 
Nos. pp. 449 j 450; 31, pp. 483, 434; 3-2, pp. 499-501). — A study of the relative sus- 
ceptibility of different ages, sex, and races of cattle to tuberculosis. 

The measures to be taken against tuberculosis of the domesticated animals, 
B. Bang {Jour. Comp. Path, and Ther., 12 {1899), No. 3, pp. 189-205). — Reports exten- 
sive tuberculin testa which indicate that tuberculosis is not usually a congenital 
disease. For control of tuberculosis, it is necessary to prevent the infection of 
calves to kill badly diseased animals, to give special attention to tuberculosis 
of the udder, and to heat the milk which is returned from public creameries after 
separation. 

Inoculation as a preventive of tick fever, F. Gostlixg {Queensland Agr. Jour., 

5 (1899), No. 1, pjj. 86-89). — Inoculation furnishes effective prophylaxis. In cattle 
2 years of age the loss from inoculation amounts to 1 cent, while in older 
cattle it may reach 5 per cent. The inoculation of pregnant animals did not produce 
a greater mortality than was shown in other cattle. 

Observations on ticks and tick fever at the Iiidooroopilly Experiment 
Station and at St. Helena, C. J. Pound (Queensland Agr. Jour., 5 (1899), No. 1, pp, 
81-86, pis. 2). — Experiments conducted upon inoculated and uninoculated cattle 
showed that the ticks are not destroyed and the spread of the fever is not checked 
during the winter months. Experiments demonstrated that inoculation when prop- 
erly performed is' not attended with serious loss and is an effective method of 
securing immunity to the fever. 

Anthrax in West Gothland, A. G. Flor®:n {Svenslc Vet. Tidskr., 4 (1899), No. 7, 
pp. 308-311). — This is a report on the study of the origin of the infection which 
caused a considerable loss. 

Effect of injection of bile from animals which died of anthrax, B, Mor- 
FURGO {Pir. Ig. e San. Puhh., Noma, 9 (1898), No. 1, pp. 9-14). — The injection of bile 
did not cause infection nor did it produce immunity. 

Memorandum upon protective inoculation against anthrax, F. Tidswell 
{Agr. Ga^z, New South JVales, 10 {1899), No. 9, pp. 883-891), — Inoculation of slieep 
against anthrax in New South Wales caused a considerable number of deaths, but 
was generally successful. 

The danger from anthrax in working with animal hair and the preventive 
measures to be adopted, Ivubler {Arh. K. Gesundheiisamie, 15 (1899), No. S, pp. 
456-475). — Treatment of the hair with boiling water or steam gave good results. 
Potassium permanganate in a 2 per cent solution is effective in destroying the 
anthrax haoillus if the treatment is continued for one-half hour. Live steam proved 
to be the most reliable disinfectant. 

Cattle plague in South ' Africa, P. M. Edgar (Veterinarian, 72 (18.99), No. 862, 
pp. '707-7 IS). — An etiological and pathological study of the disease. 

■Vaccination against blackleg, S. Arloing {Jour. Med, Vet. et Zootech, 5. s€r., 'S 
(1899), pp. 573-586). — A discussion of the precautions to be observed in order to pre- 
vent accidents and secure eifective protection against the disease. 

Observations on contagions foot-and-mouth disease and its control, A. G 
(Sr emk Vet. Tidsh\,4 {1899),No.G,pp,2Sl-24B; 7, pp. 269-299). — ^This articde 
contains a description of the course of the disease in sheep, .goats, cattle, hogs, and 
man. Experiments were -conducted' in making lymph inoculations for producing 
immunity; ■ 
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Inoculations witii Seraplithiii, H. Keiche^’baci-i (Schwetz. Arch, Thicrh,, 41 {1S99), 
Xo, J, From exxieriments on 50 cattle tPis snbatance was .found to be 

worthless as a preventive of foot-and-mouth disease. 

A report on the disease aflfecting cattle in the Mortiya district, J. 1). SiM-nvAirr 
(Agr, Gaz. New South Jfales, 10 {ISOO), No, 11, pj). 1305A209, j)J. f ).-~l'pon investi^^a- 
tioii of this disease, it was found that the cattle had been poisoned by eating Alatro- 
zamia spiralis. 

The dying of young calves, H. M. Schmidt {Landic, JFchnbl. Schleswig- Holstein, 
49 (1899), No. 41, pp, 749-7oS ), — Recommends the thorough disinfection of the cows 
with a solution of corrosive sublimate. 

Milk fever and the new treatment, L. Peakson {Hoard's Dainjmcm, SO {1S99), 
No. 37) pp. 7SS, 7.3P).— Experiments with the iodid of potash method. 

Carbolic acid and glycerin in the treatment of milk fever, C. Fabbretti. 
( Giot.E. Soe, Amid, FeL ItaL, 4S (1899), No. 43, pp. 985-^989). 

Veterinary notes, R. G. Saenders (Colonial Col. Mag., 5 (1899), No. 5, pp. 301- 
SOO ).' — An account of the treatment of milk fever by iodid of potash and of the 
elfect of spaying on the milk production of cows. 

Abortion of cattle ( Vet. Jour., 49 (1899), No. 393, pp. 3ol-3o6).—A genpi'Sbl account 
of the different forms of this disease. 

The value of separation and disinfection in combating abortion, J. Speir 
(Jour. British Dairy Farmers' Assoc., 14 (1899), No. S, pp. 338-330).— The incubation 
period for this affection was found to be not less than from 40 to 42 days. 

Protective inoculation against pleuro-pneumonia in Magdeburg, IjEISTIKOW 
(Ardi. Wiss. u. Fraki. Thierli., 35 (1899) No. 6, pp. .--Recommends the kill- 

ing or protective inoculation of all cattle of infested herds. 

A study of Bilharzia crassa in Sicily, P. Barbaoallo (Gior. It. Soc. Acoad. Vet. 
ItaL, 48 (1899), No.ST,pp. 860-873).— A study of the parasitic life of this worm in 
cattle and sheep. 

Caseous broncho pneumonia of sheep caused by the bacillus of Nocard- 
Preis25, F. SivoRi (Eec. Med. Vet., Faris, S. ser., 6 (1899), No. 30, pp. 657-671).— In this 
paper the author makes a report on a disease among sheep in the Argentine Republic. 
The disease has been mistaken for tiibercnlosis and has also been cai’led pseudo- 
tuherciilosis. A large number of autopsies were made, on which the description of 
the pathological anatomy of the disease is based. The pathogenic organism was 
cultivated on several nutrient media, and experimental inoculations were performed 
on guinea pigs, rabbits, pigeons, white mice, goats, dogs, and sheep. When the 
culture is not especially virulent, the subcutaneous inoculation of the organism in 
sheep produces a large abcess. Intraperitoiieal inoculation in the sheep causes 
, .death within a short time. 

Epilepsy and Eclampsia, A. Tapken (Dent. Tierdrsil. Wehmehr,, 7 (1899), No. 40, 
pp., A study of this d,isease in horses, cattle, ' and hogs. 

Observations on hog cholera and swine plague, G, Gerosa and G. Bullitz 
„ {MiUhZtg.,3BX1899),No:..SO,pp. 465-468 ).. — Blood serum of ex,perimentai' animals 
' had neither preventive' .nor, curative action. 

Protective ih'OC'Ul'ations against hog cholera according to 'Lorenz and with 
Susseiin, H. {Berlin. Tierdrtsil.^ JVchusekr,, 1899, No. 41, pp. 493-495).— In a con- 
siderable number' of.experimen'ts Susserin proved a valuable curative reagent for hog 
cholera. ■ ' 

The cure of hog cholera with intravenous injections of corrosive sublimate 

V., COLCCCI ( irior. E. Soc. Jeai. FeL IM., 48 (1899), No, 43, pp. 889, 890). ' , . , 
Comparative Investigation of the bacteria of "hog cholera and swine plague, 
BdDER (Ark K. Gesimdkeiisamte, 15 (1899), No.S, pp. S7S-386),—The, author claims that 
the .organism' of -these two diseases can be distingiiished'l^y" their unequal power of 
'motion, the, formation' of cilia, their' growth on agar and bouillon media, the forma-' 
tion'Of iadol, and their zymogenic x)ower, ' It is not' thought probable that there are 
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four related hog diseases, as sorae authors have maintained^ but tlie two uieiitioiied 
iibov© are said to be easily differentiated. 

Measures to be taken against the epizootic diseases of the pig, E. Leclaixche 
(Joia\ Comp. Path, and Ther., 12 {1S99), Xo. 3.pp. 206-216). — From a study of the great 
epizootics of swine fever it is concluded that not one arose by an extension of an 
old center of infection, but that all came by iraportation of fresh infection. The 
prevention of the disease .lies, therefore, in the authors opinion, within the powers 
of the sanitary i)ollce officers. 

Parasites in the stomach of the hog, S. Von Ratz (Zlschr. Tiermed., 3 {1S99), Xo. 
4-5^pp.S22-329), — Discusses Simondsia i^aradoxa, Spiroptera strongijUm, and Gnatlio- 
stoma Msjndum. 

Cerebro-spiiial meningitis of the horse, Cav>kac ( Jour. Med. Vet. etZooiech.^o.ser.. 3 
(1899)^ pp. 533-536). — A study of the symptoms of this disease. 

Absorption of -virus by the conjunctiva, V. Galtiek (Jour. Med. Vet. et Zooieck.f 
5. ser., 3 {1899), pp. 513-519). — A report on a series of experiments in which it was 
shown that glanders could he transmitted hy contact of the virulent matter with 
the conjunctiva without any pathological conditions arising in the conjunctiva. 

The diseases of poultry, D. E. Salmon {Washington, B. G.: G. E. Howard^ 1899, 
pp. 348, figs. 71). — A general treatise on the subject, arranged under the following 
chapters: Introduction; diseases of the organs of respiration ; diseases of the organs 
of digestion ; diseases of the peritoneum, liver, and spleen ; diseases of the organs 
of urination and reproduction; diseases of the hrain; diseases of the heart and 
bloodvessels; parasites and diseases of the skin; diseases of the feet and legs; 
Infectious diseases having tendency to affect more than one set of organs; and 
injurious habits and vices. 

Diseases of poultry, A. T. PETEn>s (Xebrasl'a State Bd. Jgr. Bpt. 1898, pp. 333- 
'337). — A report of experiments in the destruction of fleas on poultry, in the use of 
the antitoxin treatment for roup, and in vaccination against fowl cholera. 

Serum inoculation against fowl cholera, H. Peasse (Bmdin. TierarziL Wclmschr., 
'1899, Xo. 45, pp. 543, 643). — Experiments conducted upon 3 geese, 40 ducks, and 39 
chickens showed that perfect immunity could be obtained by the use of serum. 

Diphtheria of fowls, A. 'K'LAXmT's:Ji{SeMcsivig-Eohi€in. Bl. G eifilgeJzucht, 31 (1899), 
Xo, 10, pp. 100-103). — A study of the methods of infection and of means for preventiiig 
this disease. 

Intracerebral inoculation of rabies virus, E. Leclainche and C. Morel (Jiev. 
Vet. Toulouse, 34 (1899), Xo. 10, pp, 693-598). — By performing this oj>eTation in series, 
the virulence of the virus w’as increased, the incubation period being reduced from 
16 to 9 days. 

The germicide power and poisonousness of the three isomeric cresols and 
phenol, H. Hamaiebl {Hgg. Jlundschau, 9 (1899), Xo. pp. 1017-1038), — Paracresol 
is shown to be etpially as*good as orthocresol for disinfecting, luit more poisonous. 
Phenol is less poisonous tlian either, hut is also leas as a disinfectant. 


STATISTICS— MISCEILAKEOUS. 

Eleventh Annual Report of Alabama Station, 1898 (Alabama Sia. Bpi.lSOS, 
pp. 3S ). — This includes the organization list of the station; fiiiaiiciai statement for 
the fiscal year ended June 30, 1898; summary of the bulletins issued during the year; 
list of the subjects treated in the 100 bulletins issued since the organization of the 
station in 1888; list of exchanges; and departmental reports reviewing the work of 
the station along the different lines. The report of the associate chemist contains 
notes on methods employed at the station in investigations to determine the availa- 
'ble plant food in soils, water requirements of the cotton plant, sources of nitrogen 
in leguminous plants, and the a vailahle phosphoric acid in phosphate. 
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Bleveiitli Aiiuual Report of West Virginia Station, 1898 ( West Jlrgmia Sta, 
lijjf. 1S9S^ pp. pi. i). — 111 addition to the organization list of the station and a 
financial statement for the liscal year endedJune 30, 1898, this coiitams a general 
review of the work of the station by the director, and more detailed reports by the 
chemist, entomologist, and horticulturist,, enumerating the different lines of work 
and giving notes on the progress made during the year. 

Crop circular for October, 1899, J. Hyde {U. S. Dept. Agr.j iJimion of Statistics 
Crop Clrc.n Oct., pp. ih — This contains notes on the condition of the principal crops 
in the United States and foreign countries, estimates of the world’s wheat crop of 
1899, and a table giving the average yield per acre, average (quality, and average 
condition of crops by States and Territories, October 1, 1899. 

Biilletmon the state of the crops in the Province oi Quebec in July, 1899 
( Fr-or. Quehee, Dept. Jgr., 18B9,pp. fd).— Summarized statistical data, showing the con- 
dition of the more usual farm crops with comments, and notes from correspondents. 

Crops and live stock in Ontario (Ontario Bureau Ind. Bui. 64, pp. X‘?).~This hiiU 
letin gives the precipitation and temperature from November, 1898, to April, 1899, 
and a summary of reports on the condition of crops and live stock in the Province 
on May 1, 1899, with statistics on the agricnltnral products of Manitoba for 1897 
and 1898. 

The world’s grain crops in 1899, J. Hyde (U. S. Dept, Jgr., Dirmon of Skif is- 
t-ics Circ, iiyfp. S). — English, French, and Hungarian estimates of the world’s wheat 
crop of 1899 are given and discussed in connection with estimiite.s of the Depart- 
ment. The estimates of the Hungarian ministry of agriculture of the total produc- 
tion of rye, barley, oata, and corn are also given. 

The Brazos River (Texas) flood of June-July, 1899, and its effects upon tlie 
agriculture of the submerged region, E, S., Holmes, Jr. (U. S, Dept. Agr., Diri- 
sion of StatlsUes Dire. 10, pp. 5).— In connection with a general account of the Hood 
and ot* the agriculture of the Hooded district estimates are given of the damage' to 
property. The area covered, hy the flood contained, a population of about 100, OO'O. 

■ The region included 8,100 farms with an area of 1,383,350 acres and a' total valua- 
tion., including iarm impleinents,. live stock, 'etc., of $23,445,555. The estimated 
total loss to, ffuTu property and crops amounted to $7,412,583. 

; ■ Suggestions on farm accounts, 0. D. Smith (2Iichigan Ski. Spec. Bui. 0, pp.^ 14 ), — 
Practical, m.ethotl of ,keepi,ng farm accounts are described and illustrative exTimplea 

g'iveii, ■ 

, Eighteenth Congress of German Wine Growers at Wurzburg, September' 
'.16-20, 1899 (Cliem. Ztg., 48 (1899), Ko. 7S, pp. 8 18-820). —Who papers dealt largely 
.wvitli luethocls of combating' insects and fungus diseases. 



NOTES. 


Kansas Station. — At a recent meeting of the board of regents the management 
of the station was placed in the hands of a station coimcil, composed of the presi- 
dent of the college, as chairmaHy and the heads of the various departments in the 
station. J. T. Willard was elected director, the office being charged with the execn- 
tiv© duties, but not witb the planning or supervision of worh. The council is to 
hold regular monthly meetings. It was decided to leas© suitable land for eontiuiiing 
experiments with the sand plum with a view to its improvement. A. T. Kinsley, B. S., 
has been appointed assistant in the veterinary department. 

OklahoMxV College and Station. — J. G. Kerr, B. S., a graduate of the Texas 
Agricultural Collegej has been appointed assistant in agriculture in the college and 
station. 

Rhode Island Station. — George M. Tucker, formerly a regular assistant in agri- 
culture and since his return from study in Europe a volunteer assistant at the sta- 
tion, has become general manager of a coffee and rubber plantation in the state of 
Oajaca, in Mexico, some 200 miles from Vera Cruz. The plantation is operated by 
Rhode Island capitalists. 

ViEGiNiA College and Station. — The administration building was burned 
February 1. The building contained many valuable college and station records, and 
the station libriiry and files of publications, all of which were lost. W. B. Alwood 
has been given a year’s leave of al)8ence for European travel and study. He plans 
to visit many of the agricultural institutions of England, France, and Germany, and 
will pay especial attention to recent progress in fermentation as applied to the 
manufacture of vinegar and other fermented products from cider. John F. Ryan, 
of Areola; B. B. Brockenbrough, of Tappahannock ; W. Wyndham Robertson, of 
Saltville, and J. S. Musgrave, of Pinopolis, have been appointed members of the 
board of visitors, to serve for four years, in place of W. B. Price, S. H. Graves, J. M. 
Barton, and H. L. Maynard, whose terms expired December 31, 1899. 

West Vieginia Station. — T. F. Watson, assistant chemist, died January 14, after 
a severe illness with typhoid fever and pneumonia. 

Post-Graduate Study at Washington. — The committee of the Association of 
American Agricultural Colleges and Exiieriment Stations on post-graduate study at 
Washington has brought the matter definitely before the regents of the Smithsonian 
Institution and proposed a tentative plan for an office of post-graduate study in the 
Smithsonian Institution. The matter has been considered by a special committee of 
the board of regents, consisting of ex-Senator Henderson, Pres. W. L. Wilson, Prof. 
Alexander Graham Bell, Pres. J. B. Angell, and Representative Hitt. This commit- 
tee has prepared a report which was presented at a recent meeting of the board of 
regents. The concluding lines of this report are as follows : 

The committee does not hesitate to express its warm and decided sympathy with 
the general purpose of the movement thus made by the associated colleges. The 
object sought commends itself to us all, and the zeal and ability with which it has 
been pressed upon our consideration by the very able and distinguished educators 
and scientists connected with these colleges famish ample assurance that the con- 
summation of the great and leading object sought by them is only a question of time. 
The material already collected in the bureaus and departments of the Government 
furnishes a rich mine of educational wealth that will not be permitted to remain 
forever undeveloped. This material is now beihg constantly enriched by the most 
valuable additions to its present enormous wealth. Already it has invited to the 
national capital many distinguished scientists, anxious to avail themselves of the 
superior advantages thus offered for investigation and research. 
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Xoiir cominittee^ lioweverj is pamfully impressed mth tlie fact tliat the powers 
of the Smithsonian Institution as at present organized are scarcely hroad enough to 
embrace the work proposed. And the committee is equally impressed with the fact 
that even with enlarged authority its present financial condition would absolutely 
prevent anything like efficient and creditable performance of the work contemplated. 

^‘It is well known to the members of this board that a great wealth of material — 
material whicffi would be of immense utility in the successful accomplishment of the' 
purposes indicated hy the associated colleges— lies buried in the crypts and cellars 
of the National Museum. 

''Mf our institution is unable for want of room, as it undoubtedly is, even to place 
this valuable material on exhibition for the public eye, and as little to arrange it 
for scientific nses, the problem of i3roviding halls for lectures and meeting the nec- 
essary expenditures incident to the work proposed becomes serious and formidable 
In the extreme. Your committee is not prepared to make definite recommendations 
to the board for its final or ultimate action. That which is clearly in expedient 
to-day may become not only expedient but eminently desirable to-morrow. 

No final action was taken hy the regents, and the matter will be further considered 
at a special meeting. 

The committee of the Association of American Agricultural Colleges and Experi- 
ment Stations and a similar committee from the National Educational Association 
will hold a joint meeting in Chicago the latter part of February, with reference to 
seeuxing the cooperation of the two associations in arranging for post-graduate 
study at Washington. 

Ij^teenational Botanical Congress.— According to the Journal of Botany, an 
international botanical congress will be held in Paris in connection with the uni- 
versal exposition from the ist to the 10th of October, 1900. An official commission 
has been organized, among the members of which are M. Prillieux, president, and 
MM. (luerin and Lutz, secretaries. Among the questions approved by the commis- 
sion and which will be presented before the congress are: Monograph studies; a 
disciissiqn of species, hybrids, and crosses; unification of micrometrical measures; 
and the influence of the nature of soil and host plants on development of l\mgi. 
The rules for the congress are given, and it is desired that the commission should 
receive official notice as soon as possible of any botanists expecting to take part in 
the congress. 

MisCBLEANEOUS. — The maugural lecture of the department of agriculture of the 
University of Cambridge, England, delivered by Professor Somerville, has been pub- 
lished by the University Press. The subject of the address is, Some aspects, of the 
bearings of education and science on practical' agriculture. It points out 8ome''Cfp 
the relations of science to agriculture and the advantages of agricultural education. 
It will be remembered that the chair of agriculture in the University of Cambridge was 
endowed for a period of: 10. years, it is hoped that it wMl be the means of increas-. 
ing the' interest in .agricultural education in England and the recognition by farmers 
of the assistance which science and agricnltnral education can give to agricultnre,. 

Personae Mention.— Prof. F. Wohltman, of Bonn, who has made quite a study 
of tropical agricnltere in Africa, has- again -gone to that country, at the request of 
the Government, to continue- his studies in the Cameroon district. 

Br. Max Lehmann, formerly assistant .in the experiment station at Mockem, has 
become. agricultural chemist at' the- Imperial Central Experiment Station at, Tokyo, 

'' Frof. Max Ba.rthj director of the experiment' station at Colmar, Germany, died 
recently in' his forty-fourth year. ' His scientific investigations related .principally- to 
the culture of grapes and wine making. 

Br. C. Correna has been chosen associate professor of botany at Tubingen. .' ' . 

Bt. J. B, Be Toni has become professor of botany and .direetor -nf the ''Botanical 
' Gardem of the University of Camerino, suc-eeeding Prof. A. N.'B"erlese,.''who has' been 
el«^ii professor of natural science of the Royal Lyceum, 
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Voii. XI* Xo. 


The observations noted in the preKseiit nnmber in regard to the pres- 
ence of leucocytes^ or white blood corpuscles, in milk are of interest 
from the fact that the literature contains very little reference to the 
occurrence of these bodies in milk, and furthermore from the theory 
which the author advances regarding their peptonizing aetioin 

Leucocytes are held to be a normal constituent of cows’ milk, and are 
said to be more abuiidant in cream. These observations are supported 
by the investigations of Eastes, noted in the preceding number* The 
latter found tliat normal milk always contains leucocytes, the number 
being especially marked during the tirst week of lactation, when they 
are accompanied by colostrum corpuscles, and then decreasing until 
there are only a few. They adhere to the fat globules, which often 
coalesce, forming conglomerations, and hence they are present in largest 
numbers in the cream. • ' ' 

The presence of leucocytes in milk is not difticolt to account for, 
since they are always present in the blood, and are formed in unusually 
large numbers in case of certain diseases or injuries, and accumulate 
in the region of the trouble. They are able to pass the walls of blood 
vessels and cells, and in case of any lesion of the maininary gland or 
udder they would be quite likely to be x^resent and to gain access to 
the milk. 

The paper by Barthel in the imesent issue attributes to the leucocytes 
of milk, or an enzym secreted by them, the peptonizing action ascribed 
by Babcock and Bussell, of the Wisconsin Station, to the unorganized 
milk ferment, galactase. The evidence of this action of the leucocytes 
does not appear to be supported by any considerable amount of experi- 
mental data. ' It rests mainly on the similarity between galactase and' 
the leucocytes in giving the Storch test with hydrogen peroxid, and 
in their alleged' behavior toward certain anesthetics. But the white 
blood corpuscles found in clotted blood have only a slight digestive 
action, and the work thus far done in. introducing vMood into sterilized 
luilk fails to, show that any marked, digestive effect -is brought about 
'thereby., ■ '." Galactase, on the contrary, .has, beeh.showii' to be .an , active 
.'agent in this , respect, having a pronounced • digestive 'action" on "the 
insoluble proteids of milk, in the absence of bacteria, and forming 
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characteristic decomposition products which distinguish it from tryp^.. 
or any unorganized ferment known. The Storch test has not been 
relied upon as conclusive evidence of the presence of galactase, but 
only as a convenient test for indicating its presence. 

The suggestion that the changes attributed to galactase are traceable 
directly or indirectly to the leucocytes appears to have very little of the 
element of probability in it, in view of the convincing work which has 
been done on galactase; but since leucocytes appear to be a constituent 
of milk and the action of these bodies is not definitely known, an inter- 
esting line of investigation is opened up, which may possibly throw 
some light on the nature or action of other milk enzyms. 

Dairy bacteriologists seem gradually to be conceding the importance 
of the action of milk enzyms in explaining the proteolytic changes in 
cheese during ripening. The contention that the process is due entirely 
to the action of bacteria or other micro-organ isms has simmered down 
to a controversy in which one point after another has been relegated to 
the background. Little or no new material is being published which 
affords any additional support to the theory that bacteria are necessary, 
or that unaided they are capable of inducing the characteristic ripen- 
ing changes. Lactic-acid bacteria, to which the changes were formerly 
attributed, are no longer held to plaj'^ more than an incidental rdle in 
the process, and it has even been admitted by a most ardent advocate 
of the bacterial theory that galactase may possibly prepare the casein 
for the action of the lactic- acid bacteria, which then complete the 
decomposition. In his latest communication Freudenreich goes so far 
as to say that “for the present we are unable to determine how much 
of the solvent action on the casein is due to the action of the lactic-acid 
ferments and how much to the action of the natural milk enzym,’' and 
the doubt expressed as to the part played by lactic-acid organisms is 
enforced by his latest experiments. Others have argued that the lactic- 
acid bacteria take no real part in the ripening process further than to 
give it the proper direction, by the conditions which they bring about, 
and that the true ripening changes and the i>roduction of flavor and 
odor are due to a variety of other forms. 

It was puite natmral that at the outset the presence of large numbers 
of bacteria in ripening cheese should suggest their causal relation and 
set investigation in that direction; but the demonstration that cheese 
can be made and cured under conditions which preclude the growth of 
bacteria would seem to demand more satisfactory and convincing evi- 
dence than has yet been adduced that their presence is not merely an 
accident rather than a necessity. 

In extent and thoroughness the work of Babcock and Bussell sur- 
passes that of any other investigators of the subject, and it has been 
hotable for ita broad-mindedness and freedom from bias. It has been a 
WWWific search for the truth, in which the current theories have been 
^venfull and unprejudiced consideration. The new theories advanced 
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t>y tliem have been fonncled on systematic investigation^ and have been 
submitted to critical test before giving them to the public. These facts 
must strengthen conviction in. the accuracy of the general theory that 
enzyms which are inherent in milk play the principal role in proteolytic 
changes in cheese ripening, as reaffirmed in their latest contribation. 

Until recently their work was confined to hard cheese (Cheddar), but 
an extension of their studies to cottage cheese indicates very strongly 
that here too the digestion of the casein is due chiefiy to galactase in 
the milk, and that bacteria ■ and molds exercise at most very little 
effect. In fact, the indications are that bacteria of the lactic acid 
group have no appreciable effect on casein digestion. 

Under normal conditions of cheese making a variety of micro-organ- 
isms are present, and it is quite probable that a number of different 
forms take part in the ripening process, the galactase peptonizing the 
casein, and certain bacteria or molds producing decomposition products 
in the cheese which give it the characteristic taste, odor, and general 
appearance. The degree of activity of these different forms depends 
considerably upon the proportions in which they are present and the 
conditions which they bring about in the cheese, inhibiting certain 
forms and rendering it a more advantageous medium for the growth of 
others. Consequently a knowledge of the essential or desirable fer- 
ments and micro-organisms and the best conditions for their growth 
will place the curing of cheese on a more intelligent and rational basis. 



RFXENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTEY. 

The determination of pentosan-free crude fber according to 
X Konigj O. Kellker, F. Herring-, and O. Zahn {Ztsehr, UntersiwL 
Hahr. iL Gemmmtl^ 2 {1899)^ N'o. 10, 784-786).— In connection with 

a series of feeding experiments the authors studied the accuracy of 
Konig’s method (treatment in an autoclave with sulphuric acid and 
glycerin ; E, S. E., 10, p. 411). Duplicate determinations by the ' method 
were found to agree about as closely as by the Weende method. ^ . The 
amounts of pentosans and nitrogen left in the crude fiber by the Konig, 
and the Weende methods were compared on a number of samples of 
steer dung — material which from its nature contains larger quantities 
of difficultly soluble pentosans and nitrogenous substances than most 
feeding stufls. The ash-free and water-free fiber by the Konig method 
contained from 2.38 to 3.34 per cent of pentosans, while that obtained 
by the Weende method contained from 16.08 to 19.81 per cent. The 
percentage of nitrogen was slightly higher in the crude fiber prepared 
by the Konig method. 

The results obtained by the Konig method on straw and a number of 
samples of steer dung Avere .compared with those obtained by the 
Weende method, correcting the latter figures for the pentosans found 
in the crude fl:ber. The results obtained with the two methods in this 
way were nearly the same in the case of straws, but differed as much' 
as 2 per cent in the case of the dungs, there being no regularity as to 
which 'method gave the higher result. 

'The' authors consider the Konig method an improvement over the 
laboriott'S Weende' method. Used in connection with the Tollens 
method for ' determining "pentosans, the pentosan -free' and nitrogen- 
free fiber can be calculated more'' accurately. The method is recoin- 
■mended for use in digestion and metabolism' experiments as being more, 
accurate, rapid, and easier carried out,' than, the Weende method, and 
m effecting a sharper separation of 'constituents. ■ 

,' Ga the appMcati'on , of 'the law of eqtiiHbiiim to the fpimati^^ 
of oceanic salt beds with special' .reference to the Stassfisrt .salt 
:depos.its, J.H. tan’t Hope and W.' Meyerhoeeer {Ztsohn Physical ■ 
Oh 0 m., 27 (1898)^ pf. 75-93, Jigs. 6; ■ 30 (1899), pp. 64-88, Jigs, 'd/', 
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Jmir. ChenL 'Soo, [Londmi]^ 78 (1900)^ N'o, 446, II, p, 1^).— These two arti- 
cles give tlie results of a study of the statics of hydrated magiiesiiiiii 
cMoridand carnallitCy witli a brief description of the apparatus and 
methods used. This is the beginning of a systematic study of the 
statics of the various salts found in sea water, which is considered 
necessary to a clear understanding of the causes producing the Stass- 
furt and other salt deposits. 

Determination of nitrogen in saltpeter, M. SchmOoer (Cliem. Zig>, 23 {1899)^ 
No. 79, j), 829). — Tlie author briefly reports comparatire tests of the Raab-Bottchery 
Ulsch; Devarda, and Kjeldahl-Forster methods. All gave results somewhat too low, 
the greatest error occnrring with the Raab-Bottcher method, the least with the 
Devarda method (E. S. R., 9, p. 723). The latter (reduction in alkaline solution with 
alumiiium-copper-zinc alloy) is considered the best and quickest of the methods. 

On the determination of nitric acid in water, M. Honig (Festselmft Tech. Modi- 
schuU Brilmi, Oct., 1899; ahs. in Ckem. Cenibl., 1899, II, No. 24, p. 1032). 

On the determination of sulphuric acid in the presence of iron, G. Wyrouboff 
{Bui. SoG. CMm, Parlii, 2. ser., 21 {1899), No. 24, pp. 1046-1049). 

On the determination of the iodin value, J. Lewkowitsch {Analyst, 24 {1899), 
Oct., ]}]). 257-259). — A statement of some results obtained in comx>aring Wijs^ modi- 
fication of Hubl’s process, using a solution of iodin chlorkl in glacial acetic acid, 
with the original method. The results lead to the conclusion that the original 
method is perfectly reliable. — G. w. suaw^ 

The detection of salicylic acid and benzoic acid in milk, G. Brenstedt {Arch. 
Phai'Tii., 237 {1899), pp. 170-172; ahs, in Ztschr. Untersucli. Nahr. u. Genimmtl., 2 {1899), 
No. 11, p. 866). 

Method for detecting and determining formaldehyde in free state and in its 
combination, G. H. A. Clowes and B. Tollens {Ber. Bent. Chem. GeselL, 32 {1899), 
No. 15, pp. 2841-2848; uhs. in Cheni. Ztg., 23 {1899), No. 96, Eepert., p. 350).—T)i& sub- 
stance to be tested for formaldehyde or methylen is heated for 2 hours on a water 
bath at 70 to 80° C. with a mixture of 15 cc. hydrochloric acid (sp. gr. 1.19), 15 cc. 
of water, and an excess of phloroglucin. To the filtrate a little ooncentrated ‘ sul- 
phuric acid is added and the solution heated again. If the phlorogiucid is precip- 
itated again it is evident that the hydrochloric acid mixture was not siifiacient to 
decompose the methylen derivatives and the experiment must be repeated, heating 
the substance with 5 cc. of water and a mixture of 10 to 20 cc. of concentrated sul- 
phuric acid, 10 cc. of water, and phloroglucin. 

Detection of nicotin, J, Schlxdelmeiser {Pliarm, Ccntralhalle, 1899, p. 703; abs. 
in Chem. Ztg., 23' {1899), No. 98, Eepert., p. 361). — Formaldehyde and concentrated 
nitric acid gives a rose color to dark red with nicotin. 

The analysis of golden sirup, R, Bodmer, R. Leonard, and H. M. Smith {Analyst, 
24 (1899), Oct.,pp. 253-257). — The writers set forth their method of analysis, and 
present analyses of 26 samples of golden sirup,” 21 of which are made largely 
from glucose.— G. w. SHAW. 

How to detect adulterants in milk, Leffmann and Beam {Dairy, 11 {1899), No. 
132, p. Qualitative tests are given for the detection of water, coloring mat^ 

ters, antiseptics, and other substances added to milk. 

Simplifying the phenylhydrazin test for sugar, A.Heumann (Areh2''Anai.,n.: 
Physiol., Physiol. Aht., 1899, 8up.pt. 2,pp. 549-552, fig. 1). 

Egg albumin, T. B. Osborne {Connecticut State Sta. Bpt. '1898,. pp. .S17-S25 ).—TMb 
article has been abstracted from another source (E. S, R., 11, p. 309). 

" ' 'Changes in, the physioal' state of proteid bodies {Arch. Physiol.. lPflMger’i,: 78, 
{1899), No. 7-8, pp. 315-345, figs, 8).— A study of a number of proteids by methods of 
, physical chemistry. 



706 


EXPEEIMENT STATION BECOKB» 


Studies oonceming nticleones, E. T. Kruger (Zt8ch\ Physiol, Chem.^ 28 {1899), 
Wo, S-dspp. 5S0-5B4 ), — ^Tiie an tlior reports experiments on tlie nncleon of muscular 
tissue and milk^ witli special reference to solubility in salt solutions. 

Seram globulin soluble in water, E. Marcus {Ztsclir, Physiol, 01mm,, 28 {1899), 
Wo, 5-6, pp, 559-575), — A. number of experiments are reported. 

Studies on the properties of glutin (gelatin), C. T. MOrner {Ztsohr, Physiol, 
Ghem,, 28 {1899), Wo. 5-6, pp, 470-523), — ^A large amount of experimental research is 
reported. The article also contains a bibliography of the subject. 

Methylen-glucose, a new glucoside from glucose, formaldehyde and hydro- 
chloric acid, B. Tollens {Bei\ Deut, Chem, Gesell,, 32 (1899), Wo, U, p, 2585; ahs, in 
Cliem, Ztg., 23 (1899), Wo, 88, Pepert, p, 311), 

Investigation of arabic acid from sugar beets, VoTodEK and Sebor (Bohm, 
Ztsohr, Zmlcmnd,, 24 (1899), p, 1; aU. in Chem, Ztg,, 23 (1899), Wo. 88, Report,, p. $11). 

The saccharification of starch, Pottevin (Ann. Inst. Pasteur, IS {1899), Wo. 8, 
p. 665; abs, in Chem. Ztg., 23 (1899), Wo. 84, Bepert., p. 302). — A chemical study of the 
process. 

Inorganic ferments: Platinum catalysis and the chemical dynamics of hydro- 
gen peroxid, G. Brewg and R. Muller von Berneck (^Ztschr. Physikal Chem., 31 
(1899), pp. 258-353, Jigs. 3).— The analogy of certain reactions induced by inorganic 
substances to true fermentation is pointed out, 

A method for collecting and analyadng intestinal gases and those due to fer- 
mentation, N. ZUNST {Arch. Anat. u. Physiol., Physiol AhU, 1899, Wo, 5-6, pp. 579-586, 
Jig. i).~The author describes in detail an apparatus for the measurement and analysis 
of these gases. 

Report of the Chemical Control Station in Christiania, Norway, 1898, P. H. 
Werenskiolu {Aarsher, Offent. Foranst, Landbr, Fremme, 1898, pp. 106-151). 


BOTAinr. 

The flowering and pollination of Indian corn, W. E, Lazenbt 
(Proc. 8oc. Prom. Agr, Sd., 1898,. pp. US3-1 j 39}.— The author reports 
observations on tbe flowering of com, the studies having beenmade^if 
a number of varieties for a considerable time. Among the vanities 
under observation were 5 of dent, 4 of flint, and 4 of sweet 
The number of flowers upon a stalk of corn is found to vary wide^jf, 
in the same variety as well as to show marked differences. An esti- 
mate was made of the average number of pistillate and staminate 
flowers of different kinds of corn. The ratio of pistillate to staminate 
flowers in dent corn was 1:6; in flint corn, 1:7, and in sweet corn, 
1:3 J. The author investigated the approximate number of pollen 
pains and ovules in the 3 different classes of corn and gives the ratio 
in round numbers. From the figures given there is shown to be a great 
excess of pollen. The relation between the time of shedding pollen and 
the appearance of silk is stated, in which it is shown that in a large 
m^ority of cases the pollen had begun to be shed before the silk 
appeared. It is stated that in several cases where pistillate flowers 
were found associated with the staminate ones that the pistillate 
flowers in every ease developed first. As a rule, however, the discharge 
of pollen is smd to begin from 2 to 5 days before the silk appears and 
the length of time in which the poUen is discharged varies from 5 to 10 
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daySj dependent upon the variety, temperature, sunsliiiie, and dryness 
of the -weather. 

From measurements of the rate of growth of a 'number of plants, it is 
stated that a plat of Livingston dent was in full blossom 60 days from 
the date of planting and the stalks averaged a.Iittle over 8 ft. in height, 
making the rate of growth of these plants a little in excess of 1.5 in. 
per day from the date of planting. • ' ^ 

The author’s conclusions are that many if not most of the common 
varieties of Indian corn require cross pollination, being partially or 
wholly incapable of producing a fertile ear when limited to pollen from 
the same stalk. The principal reason for this is that the pollen matures 
before the stigmas are receptive. Under favorable circunistances, 
there is a great excess of i)ollen produced and corn is usually well pol- 
linated in fields of considerable size, owing to the duration of thex>eriod 
of flowering. Imj>erfect ears of corn are not due to imperfect pollina- 
tion alone but to imperfect ovules as well. 

Fertilization of the muskmeion, F. W. Eane {Proe. Soo, Prom, Agr, 
Sci.^ 1898j])p» 150^ 151). — The muskmeion is generally reported as being 
either monmcioiis or dioBcious but the author reports that in examin- 
ing what were considered liistillate flowers well-developed stamens 
were found. On closer examination there were found not only well- 
developed stamens but the stamens were prolific with pollen. The 
same varieties were later examined out of doors and found not to vary 
in the least. Of a number of varieties examined the flowers of 84 
proved to be perfect and only 11 imperfect or moncecious. Many 
flowers were covered just previous to opening and then pollinated with 
their own pollen with the result that many specimens were developed 
which were comparatively self- fertile. 

Influence of light on the formation of active proteid materials 
in piantSj W. Palladin (Rev. Gen, BoL^ 11 [1899)j Iso, 123^ pi>, 81^105; 
also briefly noted in Compt, Bend. Aead, Sci, Paris^ 127 [1899)^ Ho, 6^ 
pp, 377--379), — In a previous work (E. S. E., 8, p. 843) the author has 
shown the correlation existing between the respiratory energy of plants 
and the amount of active nitrogenous compounds which are formed. 
The cell i)roducts are classified by the author into dead products, of 
which the cell membrane, starch, crystals of calcium oxid, aleuron 
grains, crystalloids, and jiroteids dissolved in cell sap are the principal 
ones; and living or active products, such as protoxflasm, nucleus, chlo- 
rophyll grains, and leucites. Some of the conditions under which the 
latter class of products are formed are shown in the present paper* 

The experiments, which are described in considerable detail, were 
mostly made upon etiolated bean seedlings grown in 5 and 10 per cent 
solutions of sugar. After about 6 days, plants which had been kept 
in darkness were compared with those grown in the light for the same 
time. It was found that the leaves assimilated in the light three times 
m much saccharose as in darkness. In the presence of saccharose the 
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syntbesis of proteid material ' takes place imicli more energetically in 
the light than in darkness. For 100 gm, of fresh leaves the nitrogen 
in the proteid substances increased . 248 mg. .in the light as compared ■ 
with 97 mg. in darkness.. The regeneration of proteids takes place much 
more actively in the blue portion of the spectrum than in the yellow. 
The presence of an abundant carbohydrate reserve and the action of 
light are indispensable to the normal formation of nitrogenous sub- 
stances in living leaves. 

The respiration of the plants in light and darkness was compared. 
It was shown that when cultivated in sugar solutions, leaves which are 
exposed to the light give off more than twice as much carbon dioxid as 
those cultivated under the same conditions but kept in the dark. 

The author states that there is a correlation between the carbon 
dioxid given off and the nitrogen content of the proteids, and in eacli 
series of experiments when comparisons were made between leaves 
exposed to the light and those kept in darkness, the proportion of car- 
bon dioxid to nitrogen was constant. 

Effect of electric light upon the tissues of leaves, W. W. 
Eowlee (Proc. So€, Prom. Agr. SeL^1898jPp. 50-58 j pis, 2).— In connec- 
tion with studies of the general effect of electric light upon growth and 
maturation, investigations were undertaken to determine what, if any, 
effect electric light has upon the tissues of plants. When the arc light 
is used it has been known for sometime that some plants^are seriously 
injured while others are little or not at all affected. Experiments were 
coiidiicted by the author to ascertain the change in structure of the 
tissues of plants susceptible to the influence of electric light, and the 
difference in leaf structure that enables one group of plants to with- 
stand the electric light while another in the same condition wmuld be 
seriously injured or totally destroyed. 

, . Fo.ur species of plants were selected for special study, 2 of which 
showed an immediate injury under the light, and 2 others which were, 
apparently not at all aftectecL The ones selected to represent the 
plants susceptible tonight were heliotrope and coleus; and those not 
susceptible, Pirns ^ ekistim and a species of Goronilla. The plants were 
divided into '2 groups, one- of which was kept under conditions of 
ii.O;rmal light and darkness while the other was placed about 1 meter 
'#oin''a naked arc light in such a position as to receive the direct rays. 

. of .light. The leaves .were examined before and after exposure to the 
light and the differences noted. The tissues of the leaves which were 
not perceptibly affected by the .light were . not altogether unifor,m, and 
were developed in such a way as to retard too rapid, transpiration. In^' 
the case .of the leaves affected by the, light their structure .w.as 'qiute 
uniform and the cell walls comparatively thin. , ,. The. immediate, effect of 
the light upon these , leaves is: shown by the upper epidermis, the , cells 
, of which completely collapse. After B hours' su'bjection to an unscreen.ed ' 
'aie light the epidermis on both heliotrope and, coleus leaves had col- „ 
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lapsed and the epidermal liairs exhibited a tendency in that direction* 
This injurious eflecfc may be preyented by the interposition of a screen 
of ordinary glass. The author thinks the effect is i)rodiiced by the 
destruction of the protoplasm itself and not by any increased activity 
in transpiration. 

Plant relations; A first book of botany, J, H. CounTEB (Xew Tori’: D. A;ppU- 
ton cf- Co.j 1899, VII + 264, figs, 206). 

Recent additions to systematic agrostology, F. Lasison-Scribxer ( U, 8, Dept 
Agr,, Division of Agrostology Circ. 18, pp. 10, figs. 5). — This eircxilar is supplemeBtal 
to the translated edition of HackeFs ^‘True Grasses,” wliich appeared in 1890. 
Recent important additions to the literature and descriptions of new genera Iiave 
been cited in HackeFs supplement to the above work. The recently- described gen- 
era and important changes In the nomenclature not published in the supplement 
warrant their presentation at this time for the use of American students of grasses. 

Wew species of North American grasses, F. Lamsox-Scribxer ( V. S. Dept Agr., 
Division of Agrostology Cir. 16, pp. 6, figs. 2). — The following new species of grasses 
are described by the author: Tnccinell hi simplex, Doa ciirtifolla, Baeiyloeiemum 
mistraliense; and Fanlcum orinnm, It injlatum, F. ihurowii, and F. oeionodum are 
described by the author, in conjunction with J. G. Smith. A number of new com- 
binations of names are also given. 

Some ecological notes on Iowa grasses, L. H. Pammel ( Froe. Sog. From. Agr. 
Set, 1S9S, 204-211). — The author gives the distribution of Iowa grasses as related 
to ecological factors from which it appears that there is but a single species of grass 
which is adapted to salt marshes or alkali -soils. Among the Xerophytio grasses 
which are adapted to growth in rather dry soils 17 species are enumerated. A strik- 
ing peculiarity of all the Xerophytio grasses is that they grow in bunches. The 
leaves are so constructed that transpiration is reduced to a minimum. 

Of the third group, termed Mesophytic grasses, 20 species are enumerated which 
are adapted to forest and prairie regions. The Hydrophytie grasses, or those which 
are unable to withstand the injurious effect of dry soil and weather, are represented 
by 11 sx>ecies. A hnal class, which the author has termed Agragrian, embraces those 
species which are not limited to aiij^ peculiar condition of soil or climate, but have 
ada'pted themselves to a variety of conditions. Twelve such sx>eci68 are enumer- 
ated, this list including many of the more common weed-like grasses. 

A synoptic conspectus of the native and garden species of Aconituni of 
North America, K. C. Dav'IS {Minnesota Bot. Studies, 2.ser., 1899, pt.3, pp. 248-382). 

A synoptic conspectus of the native and garden Aqtiilegias of North Amer- 
ica, K. C. BAVis {Minnesota Bot. Studies, "2. ser., 1890, pt S, pp. 331-343). 

The genus Psalliota, C. G. Lloyd (Mycological Xotes, 1899, Xo. 4, pp. 25-30). — The 
author describes a number of new species of this genus, and gives a synopsis and 
notes on the species recorded from this country, Psalliota has been adoj)ted by the 
author as the name for the genus Agariens. 

Some new species of Aspergillus, C. WeIimer (Rob Centhl.,S0fi$99),'Xo..l$, 

'' pp. 449-461, fig. 1), — Aspergillus varians, A. minimus, and A.osfianns are described 
and their relationships discussed. 

Notes on the fertilization of flowers, W. M. Munson (Proc. Soc. Prom. Agi\ Sm., 
1898, pp. 176-183). — Notes are given on some of the more salient points concerning 
the xvassage of the naale nucleus from the pollen grain to the embryo sac, the idea 
being to bring together the available data for use in future work. Notes are glvaii 
on the character of the pollen grain, on its germination, and the growth of the 
pollen tube, and on the method of entering the nucellus. Some of the secondary 
effecsts of pollination are pointed out and statements given relative to the amount of 
pollen required for fertilization. 
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On the ftiiictioiis of aerial roots, A. Nabokich (Boi. Centhl.^SO (1899), Nos. 
S31-240; 10, pp. $76-384'^' 11, pp. 433~4SS; 13, pp. 471-477; 13, pp. 503-510, pis. 3). 

Tlie distribution of lithium in plants, E. Tschermak {ZtscJir. Landw. Fersuchw. 
Oesterr,, 3 (1899), pip- 560-571; abs. in Chem. Ztg., 33 (1899), No. 103, IleperU,p. 381). 

Aldehyde in green leaves, J. Keikke, and E. BRAUNMtJLLEE (Ber. JDoui. Bot. 
Gesell.,17 (1899),pp. 7-13; abs. in Jour. Boy. Micros. Soc. [London}, 1899, pt. 5, p. 499).— 
A number of series of experiments on different plants to determine the effect of light 
on the amount of aldehyde contained in green leaves is reported, in which the 
results secured were not uniform, but in general it is claimed that depriving plants 
of light caused a distinct diminution in the amount of aldehyde present. The 
authors conclude that aldehyde is probably not the first product of assimilation, 
but whatever the first product may be, it is in the majority of cases first condensed 
into sugar. 

Cane sugar in plants, E. Bchulze (Ztschr. Phys. Ch&nu, 37 (1899), pp. 367-391;, ahs. 
in Jour. Hoy. Micros. Soc. [London}, 1899, pt. 6,p. 613). — The author reports the wide 
distribution of cane sugar in ripe seeds of plants, although in many cases it occurs 
in very small fpiantities. It has been observed in the seeds of a niimher of conifers. 
Cane sugar is considered of importance as a reserve material in the process of ger- 
mination, but as it increases as growth proceeds it probably fulfills other uses. 
Accompanying cane sugar there are frequently present in large quantities other solu- 
ble sugars capable of inversion. 

Concerning reserve protein, J. Gruss (Wehnsckr. Bran., 1$ (1899), No,41, pp. 
■5m--5$4,ptl)3\ 

On the chemistry of chlorophylls, L. Marohlewski (Jour. PraM. Chem.,n. ser., 

: m (1899), pp. $1-96). 

The physiology of tutaer formation, H. YOghting (Jahrh. Wis. Bot. [Frinysb-eim} , 
S4 (1899), No. l,pp. 1-I48,pl8.5, figs. 9). — The results of experiments and studies on 
the production of organs modified to perform vicarious functions are reported. The 
stmcture and physiology of tuber fprmation is given for normal and special condi- 
tions. The subjects of experiment embraced Oxalis crassicaitlis, Boimingaiiliia 
NmSloldes, TMadiantlia duMu, Gloxinia speciosa, Baplia7iHS sativus, SeUa7it]ms tubei'- 
mm, Pedum tmaximum, Jpim tuber osa, and several varieties of potatoes. 

A case of atavism in the potato, S. Bhobin (Tidskr. LandimUn, 30 (1899), No. 
'M,pp. 307-310). 

On the effect of acid gases on plants, Wieler (Yerkandl. Naturhist. Ver. I^j'euss. 
Bkemlm-de, S6 (1899), No.l,piP- 44-49). — The effect of fumes and vapors carrying acid 
gases as shown by studies of foliage and wood are given. 

The toxic effect of ammonium salts, S. Takabayashi (Imp. Unw. Col. Agr. 
[Tb&yo] Bui., ml. 3, No. 3, p. 365; abs. in Ann. Agron., 35' {1899), No. G, p. 301). 

Blectrolytio dissociation and its toxic effect, J. F. Clark (Jour. Phys. CJmn., 
S{1899),pp.36$-317). 

The,, influence of inorganic salts on ' the conidia formation of Aspergillus 
niger, A. Yastjba {B-ot. Mag. [Tokyo}, 13 (1899), No. 149, pp. 85-90). 

Foranatioa of conidia in fungi, C. Weri^er (Die Bedingmig der Conidmi-bUdung 
bm mmigmFilzm . ' FrankforPonAke-Main, 1898, pp. 48, figs. 55; ahs. in Jour. Boy. ,ifi6To^.' 
Soc. [London}, 1899, No, 4, p. 430). — ^The -author distinguishes in Nectria Ginnabarina 
three forms' of - 'conidia. The - first, which he calls aquatic, may he ahstricted in an 
irregular way from all the hyph^e. The second are aerial conidia formed on simple 
or branched erect conidiophores ; and the last group, those formed on branched 
-crowded 'hyph®, have, often a strong developed stroma, their form being always 
narrowly ' -elliptical. The first 'Mud .are formed' in fluid media, the second on a 
nutrient 'aga-r or gelatin, and the third are produced when the substratum is drier 
than the surrounding air. The formation of the conidia is' found, to decrease ' as ' th© 
concentration of, the medium is increased. ' In' 'abundance 'of nut:^ 

ment and low transpiration induces the formation of tufts of conidiophores, whh 
,- If the nutriment is deficient- and transpiration low, -simple conidiophores oi 
produced. 
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Nitragin and tlie nodules of legnminons plants, Maria Dawson ■ (P/«L Trans, 
Hoy, Soc, London, ser. B, 192 {1899), pp, 1-28, pi, 1 ), — This is the complete paper, a 
xiSsiim^ of which has already appeared (E. S. E., 11, p. 25). An ©xtensiv© review of 
literature is gi^^en and the anthor‘’s experiments are described in detail. 

Experiments with Alinit, W. KniroEK and W. Schxeidewixd (Lamhc, JaJtrh., 
28 {1899), Iso, S-i, pp. 579-591), — Details are given of pot, bed, and field experiments 
with Alinit. benefit whatever resulted from its use on sugar beets, potatoes, 
oats, or mustard, the crops experimented with. 

Influence of organic material on the action of nitrifying organisms, S. Wino- 
gradsky and V. Omeliaxsky {Arch, Sci. Biol, Peterslmrg], 7 {1899), JTo, d, pp, 
288-271), 

ZOOLOGY. 

Results obtained by bacteriological methods of fighting sus- 
liks (Spermophilns rnfescens) (Selslc, Khoz, 1 Lyesov,^ 192 (1899)^ 
Mar.y pp, 583-648), — In experiments eondiictecl for the purpose of deter- 
mining the value of different disease germs in destroying susliks, cul- 
tures were made of the germs of chicken cholera, mouse typhus of 
Loffler, mouse dysentery of Danisch, MerezkhovskPs suslik bacillus, 
and the rat bacillus of Isachenko. 

The method of infecting the susliks with cultures of various germs 
may be described as follows: Wheat was heated in water up to the 
boiling point, then removed and thoroughly dried in the suii. It was 
afterwards placed in sacks and kept until needed for use in the field. 
The wheat was infected with the pathogenic germs by soaking it, in 
the field, in vessels containing the cultures of the germs. As soon as 
the wheat was thoroughly saturated, it was used for infecting the bur- 
rows, a small quantity being placed in each burrow. During laboratory 
experiments with these disease germs upon susliks, it was found that 
the virulence of the bacilli could be increased to a considerable extent 
by passing cultures through the organism of susliks. The degree of 
virulence of cultures of chicken cholera when passed throiigli the sus- 
liks was highest on the fifth and sixth daysj of the Loffler bacillus, on 
the ninth day. 

The bacilli of mouse typhus and mouse dysentery Avere found very 
effective in the destruction of susliks. The bouillon cultures of the 
pathogenic germs were prepared on the day xmeAuotis to use. As soon 
as the wheat had been soaked in the culture, a tablespoonful of it was 
Immediately placed in a burrow. Experiments in the field deuiOn- 
strated that if no green herbage is to be found and if every burrow is 
infected, the bacilli of chicken cholera or mouse typhus may be relied 
upon for favorable results in destroying susliks. It was found, how- 
ever, that when some burrows were infected and others left uninfected, 
the disease Avas not transmitted from the susliks of infected burrows to 
those of the uninfected burrows except to a limited extent—F. 

MAN. * 

The life history and means of combating the tobacco nematode 
igBE^fiOdera, ;radici^ ,, in ■ be 'Haan {Meded, 
^8 Lands, Plaiitentuin,^ 1899^ No^ article the 
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aiitlior gives detailed descriptions of 'the egg, larval, and adult forms 
of a nematode wliicli was found to be very injurious to tobacco in Deli. 
An account is given of the life history, habits, systematic position, and 
distribution of the nematode, and the internal and external appearance 
of the galls caused the activity of the nematodes upon- tobacco 
roots are described and figured. 

The results of the aiithor^'s work may be summarized as follows: The' 
nematode which was found parasitic upon the roots of the tobacco 
plant is considered to be Htterodera radieicola. This nematode occurs 
upon many other plants, even in virgin forest land. When the nema- 
tode penetrates the roots of tobacco, a gall formation results, which-' 
modifies the structure of the roots, producing an increase of parenchyma 
cells and a luimber of so-called giant cells. The eggs are found inside 
of the gall tissue, and the young, after hatching in this situation, may 
eventually emerge from the galls and can live for some time outside. 
It is probable that Heterodera can also live saprophytically. The 
destruction of the root, tissue hinders the normal development of the 
plants by preventing the proper amount of water in the parts of 
the plants above ground. As soon as the galls reach a certain age, they 
may split open and thus allow other organisms to enter and cause the 
premature death of the plants. Culture methods may be adopted 
which will prevent in a large degree the distribution of Heterodera, 
When the soil is once infested with these nematodes, it can be freed 
from them by the use of gasoline and other chemical substances. 

Nature’s foresters, E. H. Fokbcsh (Maesaehimtis State Bd. Agr. Ept. 1898^ pj). 

paper gives a popular account of tbe activity of the various "birUS; 

■ mammals, and insects in scattering the seeds and nuts of different forest trees as 
.well as in destroying buds and branches of trees. . 

An observation on the feeding habits of the chipping sparrow, C. M. AVeicd 
(iVoc. Soc. From. Agr, ScL, lS98y j?p. 109-111 ), — An .abridged form of New .Hampshire 
Station Bulletin 55 (E. S. R., 8> PP* '126, 727). 

Animals .injimons to sugar beets,. W. Herzog {MomgrapMe der ZmkorrUhe, 
ffamburg: X. Toss^ ISOO^pp. 144-165 ). — In his monograph of the sugar beet, the 
author .devotes one section to, a discussion of the animal enemies of the sugar beet. 
Among nematodes tbe author gives consideration to Heterodera sehachUit Dorylamm 
mnimmuSy HAnurim^ miil H, nmkrodorus. The nematodes are parasitized by sev- 
eral species, of fungi. ' 

Biological and economic notes are also given on numerous species of, insects, centi- 
pedes, and earth vrorins. 

An epizooty of .Strongylns strigosns.in rabbits in Scotland, F. V. Theobalu 
{Jour, Southemt, Agr, €ol., JFfc, 1899 , Ho, S^pp. 60-68 ), — This nematode is reported 
as having caused the 'death of large numbers 'of rabbits by perforating 'the' walls of ' 
the stomach. , ■ '' „, 

Red cats and disease, R,. RmnYXTram, md Froo, Hm Zealand Inst., SI (1898)^ 
pp, $80-68S),—TkB raising of eats to assist in , the extermination of rabbits gives 
some economic linportaaee to these animals.' During several disastrous outbreaks 
of distemper among cats it was observed that cats of a red color were almost 
immune' 'to the disease. ' '■'■■■,- ■\'' 
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Alcoholic fermentation without yeast cells^ E. Buchner and E. 
EAPP (Ber. Deut Chem, GeselLj 32 {1899), j?p. 2086-2094; abs. in Jour, 
Moy, Micros. 8oe. [Loyiion], 1899, pt 6, pp. 622, 623). — The authors’ coii- 
dnsioiiSj based upon a large number of experiments, are quoted as 
follows : 

(1) When yeast which has been well triturated with kieselguhr and 
quartz sand, is fractionally filtered under a pressure of 60 kg. per sq. 
cm., the liquid which runs through first is far less active than the later 
fractions, the most active portion being obtained by a second tritura- 
tion and filtration without the addition of more water. From 1,200 
gm. of yeast with the gradual addition of 65 cc. of water, 730 cc. of 
active extract may be obtained. When, however, the extract is filtered 
through biscuit porcelain, the first 20 cc. are much more active than 
any of the subsequent fractions. 

(2) Fermentation takes place equally readily with solutions contain- 
ing from 15 to 30 per cent of sugar; in such case toluene is added and 
the temperature kept at 23*^0. When sugar is not present, very little 
fermentation takes place, the maximum amount of carbon dioxid 
evolved from 20 cc. of extract, after 40 hours, being 0.06 gm., and after 
88 hours, 0.1 gm. 

(3) Starch itself is not fermented by the extract, but soluble starch 
and dextrins of various origins are readily fermented. 

(4) Glucose and fructose are fermented at practically the same rate, 
both by yeast extract and by fresh Munich bottom yeast. This con- 
clusion is, however, not in accord with statements made by other 
authorities. 

(5) The previous irregularities noticed on the addition of potassium 
arsenite to the yeast extract are probably to be explained by the pro- 
teids in the extract protecting the zymase from the action of the 
arsenite; as it has been found that tlie dilution of the extract with 
water, in the presence of 2 per cent of arsenite, practically stops fer- 
mentation, whereas dilution with blood serum or liquids rich in pro- 
teids, or even sugar solution, in the presence of the same .amoiiiit of 
arsenite, retards the fermentation to a slight extent only. Glucose can 
also be fermented to a certain extent by yeast extract in the presence 
of arsenite. 

Bacteria in flowers, D. Fbeiee (Compt Rend. Aead. 8eL Pam, 
128 {1899), No. 17, pp. 146-149). — ^The author reports a number of exper- 
iments in which cultures were made in both liquid and solid media 
from the carpels, stamens, stigmas, and anthers of a number of culti- 
vated fiowers. 

From the anthers of Sibiscus rosa sinemis a new species was culti- 
vated to which the name of Micrococcus cru<Aformus was given. From 
the corolla of the Eothschild rose, Jbeptofhrix ochraeea was secured, and 
from a 100-leaved rose. 2 organisms^ pyogenes and a new 
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orga-DisiB. BaeUIm ffaUivus^ were isolated. ■ From a cardinal flower 
{Iponimi 2 species were isolated, tlie first liaviiig tfie charac- 

ters of 2Iieme()eeus sidivarins ^ryogenes and the second was recog:iiized 
as Sidrilhim^ Cultures made from the flowers. of the peach 

showed the presence of Baeillus pyoeyaneus. 

The author states that in these cultures the pigments very frequently 
were of the same color as the flower or part of the flower from wliicli 
they, were taken, and he is disposed to believe that there is some rela- 
tionship between' the two. It was further stated that these cliflbreiit 
micro-organisms i.ii their cultures gave off odors analogous to those of 
the flowers from which thej^ were taken. For such organisms he pro- 
poses the name Osmogenic. 

Bacteria in agiicnltnre, A. J. McClatcecik (Pacific Rural Press, 39 (1900), Pso, 3, 
yy. S6, 37). — A popular pai)er. 

Bacteriology, A. G. Humphrey (Irans. Illinois State Mori. Sov., 1S9S, yy. 335- 
239). — The aatlior discusses the significance of bacteriology in questions of human 
aiui animal sanitation and in relationship to soil piohleins and fermentation 
processes. 

Bacteria; especially as they are related to the economy of nature, to indtis- 
trial processes, and to the public health, G. Newmaijj (London : John Murray, 
r&oA%MaUre,eO(1899),No. l55S,y.434). 

G-erms and their work in fermentations, J. Nelson (Keiv Jersey Stas. Ryi. 1B98, 
yy. 243-2S7, pU. 5). — A popnlar discussion is given of the subject of bacteria and 
fermentations brought about by their action. This article in an abridged form was 
published as Bwlletiia 134 of the station (E. S. K,, II, p. 125). 

Bacteria in sanitation; their uses in agriculture, the arts, and industries, D. 

H. Pammel (lo'wa State Ayr. Soc. Eyt. 1898, yy. 52-56). popular article on the sub- 
ject of germ diseases and of the activity of bacteria in other fields in relation to 
agriculture. 

On the making and application of pure cultures, L. F. Rosengreh (Meddel. 

K. Landthr, Styr., 1899, Mo. 58, py. 38-44), 

On some new methods and apparatus for the bacteriological laboratory, \ 
J- Nelson '( iVctr Jersey S,ias. Myt. 1898, yy. 243-248, pis. 5).— Brie:f notes are given on 
fixing films to cover glasses, dilution methods for milk, counting colonies grown in 
tube cultures, 'filling culture tubes with media, a sterile water tank, 'a sterile milk ■ 
container and pasteurizing can, dust-proof filtering bulbs and their application, 
universal pasteurizing and sterilizing apparatus, and on rubber caps for Culture 
tubes. ■ ^ ' ■ " ■ . ' 

Three newly found lactic-acid bacteria in ensiled beet chips, E. WEiss 
(Jour. Lmdm., 47 (1899), No 2, pp. 141-161 ). — Three different forms of bacteria were ■ 
found, all of which , produced lactic acid. These the author calls Bacterium pahili-' 
(j5ie4tc2t' I, 'H,' HI. 

A sugar bacterium, H, Marshall “VVard and J. R. Green, (Proc. Roy. Soo.'lLon- 
imj, 64 (1S9B), No. 4.14,' py. 65-84).— Stiidim are reported of a species of .Bacterium 
which Is associated with a yeast, the two forming a sort of excrescence on ' su'gar ■ ■ ■ 
cane. These ©lumps are .said to be quite like those of the ginger-beer plant, ''and 
mm used In making a 'feriU'ented. efferv'escent .drink. The organism will ferment 
only mm aud allied sugars and; will not grow in acid media. Its behavior on a 
number of med'ia.is given, and the ''relation of the two organisms is disctissed. 
There was at first thought to be a, symbiosis, between the yeast and the bacteria, but ' 
subsequent investigations.seem' tO' .indicate'- that the bacterium is a saprophyte llv^ .i’ 
i»g at the expense of the nitrogenous excreta of the yeast. It is not at all parasitic, 
the yeast never be-lng injured by its presence. 
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A soil bacilluB of the type of De Bary’s B. megatherium, W. C. Sturgis 
{Froc, Hoy. Soc. ILondon’j, 64 (1899) ^ JSfo.409fpp. 340-343 ). — Tiie author describes a 
bacillus wMcb was isolated from clayey and gravelly soil at a depth, of about 1 inch. 
It is said to be straight or slightly curved, 3.4 to 7.7 ii by 1.2 to 1.5 /i in size, and 
occurs as isolated rods or in long chains. 

The characteristics of the organism in different media and reaction toward heat, 
oxygen, etc., are given, and it appears to have affinities with a number of species. 
It seems quite near the B. megatJwrhmi described by De Bary and further studies 
may show them identical, in which case added interest will be given the subject 
as showing remarkable variation in the species. 

Changes produced in the molecular concentration and electric conductivity 
of culture media produced by the growth of bacteria, G. N. Smith (Jour. Expt. 
Med.,4(lS99),Mo.3,pp.2S5~343). 

Decomposition of cement by bacteria, A. Stutzer and E. Hartleb (ZUchr. 
Angew. Chem., 1899, pp. 402-403; aha. in Jour. Ohem. Soc. ILimdou], 76 (1899), 'Xo.441, 
11, p. 505). 

Quick vinegar bacteria, F. Rothexbach (Wchnschr. Bran., 10 (1899), Xo. 8, pp. 
100-102; ahs. in Jour. Soe. Chem. Inch, 18 (1899), Xv. 4, p. 387). 

The nutrition of yeasts, I, A, L. Stern (Jour. Chem. Soc. [Lojidon], 75 (1899), 
No. 436, pp. 201-211). 

The fermentation of raffinose by Saccharomyces pombe, H. Gillot (BuL Soc. 
Beige Micros., 25 (1898-99), pp. 29-44). 

Ferments, E. Estaunie (Les ferments. Pam: Perrin tf* Co., 1899, pp, 353). 

The soluble ferments and fermentation, J. R. Green (London and New TorJc; 
TheMaemillm- Co., 1899, pp. XIV, 480). 

Diastase or soluble ferments, H. Courin (Les diastases on ferments solubles. 
Paris: LeohevaUer, pp.20,Jig8.17). 

Fermentation without yeast (Soi. Amer., 8 (1899), No. 25, p. 407)* 

Recent researches on the proteolytic diastase of yeast eaitract, L. Geket and 
M. Hahn (Ber. Dent. Chem. Qesell.,31 (1898), p. 2fSS5; abs. in BuL Soc. Ohm. ■Paris,' 
22 (1899), No. 9, pp. 431,432). 

The saccharification of starch by means of malt diastase, H, Pottevik (La 
saccharification de Vamidon par la diastase du malt. Thesis, Sceaux, 1899, pp. 67). 

Concerning the glucocids and enzym found in certain species of Spiraea, 
M. W. Beijebinck ( Centhl. Bakt. u. Far., 2. AM., 5 (1899), No. 12, pp. 425-429). 

On the presence in the animal organism of a soluble ferment which reduced 
nitrates, E. ABELOUSandE, Gerard (Compt. Bend. Acad. Soi. Paris, 129 (189*9), No. 1, 
pp, 56-58; 3, pp. 164-186). 

On the presence of oxidizing ferments in some phaenogams, K. Passeeini 
(Nmv& Gior. Bot. Hal, 6 (1899), pp. 296-322). 

Ferments in wine diseases, J. Labordb (Seances Soc. Sd. Phys. et. Nat. Bordeaux, 
1898, pp. 149-155 ). — The bitterness of wine, or ‘‘^casse/^ is said to he caused by 
lerobie organisms either completely or facultatively, and turned wines are due to 
either amobio or anmrobic organisms. 

Studies of the Borscht or Barszcz fermentation of red beets, S. Ebstein 
(Arch. Hyg., 36 (1899), No. 2, pp. 145-157). 

The action of formaldehyde on enzyms and on certain proteids, C. L. Buss 
and F. G. Noyy (Jour. Expt. Med.., 4 (1899), No. 1, pp. 47-80). 

METEOBOLOGY, 

Meteoroid observations, J. BvOstbawDb^ and A. O. M 
HAN {Massachusetts Hatch Met. Buis. 130, 131, 132, 4 each). — Sum- 

maries of observations on pressure, temperature, humidity, precipitation, 
wind, sunshine, cloudiness, and. easi^: iA,enomena daring October, 
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NoFember, and December, 1899. The general character of the weather 
of each month is briefly discussed and the December bulletin gives a 
giiimiiary for the year. The principal data in this summary are as 

follows : ■ , . 

Pressure^ (inches). — Maximom, 30.92,' January 2; minimum, 29.10, December 24; 
mean, 30.011. Air temperature - (degrees F. ). — Maximum, 93, J une 5 ; minimum, — 21.5, 
January 2; mean, 46,8; mean sensible (wet bulb), 43.7; annual range, 114.5; maxi- 
mum daily range, 47, April 29; minimum daily range, 4.5, March 15, November 15, 
December 5; mean daily range, 21.2. Humidity,— Mesm dew point, 40.1; mean force 
of vapor, 0,420 ; mean relative humidity, 75.6. Precipitation.— Total rainfall or melted 
snow, 41.49 in. ; number of days on which 0.01 in. or more rain or melted snow fell, 
110; total snow fall, 52 in. Weather. — Mean cloudiness observed, 54 per cent; total 
cloudiness recorded by sun thermometer, 2,210 hours, or 50 per cent; number of clear 
days, 81; number of fair days, 139; number of cloudy days, 135. Bright sunshine.— 
Number of hours recorded, 2,245, or 50 per cent. IFwid.— Prevailing directi on, W,, 
SW. ; total movement, 47,110 miles; maximum daily movement, 449 miles, February 
1-3; minimum daily movement, 4 miles,- December 18; mean daily movement, 129 
miles; mean hourly velocity, 5.2 miles; maximum pressure per square foot, 22 lbs., 
or 66 miles per hour, March 7, N. E. Dates of f rosts. — Last, May 4; first, September 
14. Dates of snow. — Last, April 16; first, November 12. 

Meteorological observations, 1890-1898, E. Sixx (Bol. Inst. Agr. Sdo Paulo, 
10 {1S99), Mo. 7, pp. 54$, 547). — This is a summary hy months (with averages for each 
year) of observation son atmospheric pressure, temperature, humidity, precipitation, 
cloudiness, and direction of wind. 

On the mechanics of cyclones, Bjerknes {Chem. Ztg., 2S {1899), Mo. 79, p.SSS ). — 
A brief reference to a paper presented before the German Society of Naturalists and 
Physicians at its meeting September 17-23, 1899. 

WATER— SOILS. 

InvestigatioBs on the influence of salts on soil moisture, E. 

WoLLNY { Vrtljsehr. Bayer. Lancho. Bathes^ 4 {1899)^ Mo. 4, i, pp. 
487-47% Jig- J).— This is a contribution from the agricultural experi- 
ment farm of the technical high school in Munich. Previous work 
along this line is briefly reviewed aud experiments by the author dur- 
ing a number of years are reported in detail and discussed in their 
practical bearing. The apparatus used, a kind of lysimeter, is described 
and illustrated. This consists of a zinc box 30 cm. deep and 20 cm. 
square, closed at the bottom with a funnel for collecting the drainage 
water. The lysimeter is Inclosed in a double-walled wooden jacket 
which is filled with humus soil. In the experiments reported sodium 
ehlorid, potassium chlorid, ammonium chlorid, calcium chlorid, .mag- 
nesium chlorid, sodium nitrate, potassium sulphate, sodium sulphate, 
ammonium sulphate, magnesium sulphate, potassium carbonate, mono- 
potassium phosphate^, and monoealcium phosphate were used at rates 'Of 
' 445 to 891 lbs. per acre. . 

The general conclusion was reached that the application of soluble 

^ Redaoed to freezing aed sea level. 

'-In ground sbelter, 51 ffc. below level of other instruments. 
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salts increases tlie water supply of the soil and lessens the amount of 
water transpired by plants, but that these effects of the salts are of no 
benefit to the plant, because the increased growth due to the applica- 
tion of the salts uses more water than the soil gains as a result of the 
application of the salts. Moreover, in dry weather, when the moisture 
of the soil is of most importance, the soil solutions are likely to become 
so concentrated by evaporation as to partially or completely prevent 
the taking up of water by the roots of plants. It appears, therefore, 
that the benefit as regards soil moisture which on theoretical grounds 
■would be expected from the application of soluble salts to the soil is 
not, as a rule, realized in practice. 

Some physical and chemical peculiarities of arid soils^ E. W. 
Hilgard {Proe. Sog. Prom.Agr. Sei. 1898^ pp, 70-70 ). — This article sum- 
marizes the results of investigations at the California Station given in 
U. S. Weather Bureau BiiL 3 (B. S. E., 3,p. 276), as well as those of 
more recent studies along the same lines, which have been reported in 
publications of the station (E. S, E., 10 , pp. 220, 225). The practical 
bearing of these results is briefly discussed. 

The main points brought out by the investigations areas follows: 
The soils of the arid region are as a rule sandy, silty, or pulverulent, 
and rarely contain clay. Kaolinization and the subsequent formation 
of clay goes on in them to a very limited extent, being partially replaced 
by the formation of zeolitic compounds. There is practically no differ- 
ence between soil and subsoil. The sand ” of such soils includes some 
quartz particles, but is made up largely of particles of other rock mkh 
erals. The soils are as a rule richer in plant food than soils of humid 
regions, this being especially true of lime (12-14 to 1), magnesia, and 
potash (3-4 to 1). The humus content is smaller, but the amount of 
nitrogen is about the same, since the humus of arid soils is from 3 to 5 
times as rich in nitrogen as that of humid regions. Mtrification is also 
more active and the nitrates are not leached out. 

The occurrence of Giilkali '' salts in the soils of the arid regions is independent of 
either present or former marine conditions. The salts are the ediicts of the soil from 
the weathering process, and in consequence of deficient rainfall have failed of heihg 
leached into the sub drainage. They very commonly contain notable amounts of 
water-soluble potash salts, also nitrates, and frequently alkali phosjihates. Aside 
from these water-soluble ingredients, alkali soils always contain large amounts of 
acid-soluble plant food. 

^'The presence of alkali carbonates (usually the sodic salt) acts most injuriously, 
not only in being directly corrosive of the bark of roots and steins, but also in so 
defiocculating the soil as to render tillage and drainage impossible. This can he 
remedied by the transformation of the sodic carbonate into sulphate, by means of 
land plaster in the presence of water; soils so treated become profusely productive, 
unless overcharged with sodic salts. '' 

** Outside of the axes of valleys, the alkali salts are usually contained within the 
first 4 ft. from the surface down. Within this limit they migrate up and down accord- 
ing to the moisture conditions, hut are apt to acotimulate particularly at the average 
depth to which the annual rainfall -jienetrates. We can therefore ascertain, by the 
examinatiou of a 4-ft. column of soil, the salts Which, undei* favorabie 
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conditioBSy may either acciiiniilate witliin 6 in. of the surface er "be more or less 
wenly distributed through the soil column. We can thus determine beforehand 
the practicability of reclaiming such lands for cultivation under existing ecoiioniio 
conditionSj taking into consideration the ascertained toleration of the, salts by the 
several crops. 

The physical conditions of arid soils are especially favorable to 
extensive root growth and to the capillary rise of water, thus enabling 
plants to grow with a limited amount of water in the soil. The alkali 
salts present also, assist in collecting and conserving moisture. The 
abundant supply of readily available plant food present, even in the 
coarse-grained soils, contributes to the vigorous growth of plants. 

A study of the native vegetation has shown wliat plants indicate, 
in California, [alkali] land which under present economic conditions is 
irreclaimable; while it lias been as definitely shown that the presence 
of certain other plants, known to be tolerant of alkali, indicates that 
certain crops can be grown successfully.” 

An investigation of cranberry soils {Feio Jersey Stas. Iipt. J.898^ 
fp. 122-124). — Mechanical and chemical analyses of soils from bogs 
producing healthy and unhealthy (rotting) berries and chemical analy- 
ses of healthy berries and healthy and unhealthy vines are reported. 
These show that soils on which the berries did not rot contained more 
silt and clay and iron and aluminum and less nitrogen than those pro- 
ducing diseased berries. The vines which produced rotten fruit coiu 
tained much less |)otash and phosphoric acid than those which bore 
sound fruit. 

^^Tbe saiiie is true in a less degree in tlie case of soda^ lime, and sulphates. The 
difierenees in lutrogen which were in the soils did not appear in the vines. The 
analysis of good berries themselves indicates that the same mineral constituents, 
and especially the potash and phosphoric acid, and to a smaller degree the lime, are 
©seeiittal to the healthy growth of this fruit. 

view of these results, together with the good effects from the addition of clay 
to many bogs, which contributes to both their. mechanical and chemical improve- 
ment, the Station suggests that in the case of rotten bogs, a liberal application 
of phosx>horic acid and potash might, in part at least, connect the deffciencies which 
are shown to exist in the soils and vines from hogs producing rotten fruit, the phos- 
phoric acid to be drawn preferably from natural guanos, or from basic slag phos- 
.....phate, and The potash to be in the form of a sulphate.^^ 

On the steriliisation of water by means of ozone, T, Weyl {Chem. Zig.^ 

\ -.The influence of forests on moisture, Buhleh, Ebermaybr, Hoppe, and MIitt- 
EICH (Zischr. Fomi u. Jagdw.^ SI {1899}, xVa. 9, pp. 647-S91).— An outline report is 
given of suggested investigations on the influence of forests on precipitation, water 
conservation, etc. 

Influence of forests on subterranean waters (Agr, Gaz. AFew South Waies^ 10 
{1899}^ Ao-. 12, pp. W64-1267 ). — A brief review mainly of articles by Bronillard, Henry, 
Oteteky, (E. S. ■£., 9, p. 1041) on .this 

Analysis of cocao soils from Venezuela and Trinidad, P. Cakmody {Ahs. m 
Jmtr., 1 (1899), No. 7, by The 

''Ciovmiment analyst of Trinidad. 
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Fertilizers, S. W. Johis’SON, E. H. Jekeins, et al. (Gon-neetieut 
State Sta. Bpt 1898, pj), 1-101). — This includes statistics of fertilizer sales 
ill Coimecticut in ISOS, an abstract of State laws relating to fertilizers, 
a list of manufacturers complying with the laws, notevS on the sampliiig 
and collecting of fertilizers, explanations coucerniiig the analysis and 
valuation of fertilizers, a review of the fertilizer market for the year 
ended October 31, 1898, suggestions regarding the purchase of fertili- 
zers, and tabulated analyses and valuations of 560 samples of fertilizing 
materials classilied as follows : (1) Raw materials eontainiiig nitrogen 
as the chief valuable ingredient — nitrate of soda, sulphate of aniinonia, 
driecl blood, cotton- seed meal, castor pomace, and rape-seed meal; {2) 
raw materials containing phosphoric acid as tke chief valuable ingre- 
dient — rock phos|>iiate, dissolved boiieblack, and hdid phosphate; (3) 
raw materials coutainiug potash as the chief valuable iugredieiit— high- 
grade sulphate of potash, double sulphate of potash and magnesia, 
muriate of potash, kainit, carbonate of potash, silicate of potash, phos- 
phate of potash, and tobacco stems; (4) raw^ materials containing nitro- 
gen and phosphoric acid — bone manures, tankage, and fish; (5) mixed 
fertilizers — bone and potash, nitrogenous superphosphates and guanos, 
special manures, and home mixtures; (6) miscellaneous fertilizers and 
manures — cotton-hull ashes, corncob ashes, wood ashes, limekiln ashes, 
lime, marl, plaster, bat guano, street sweepings, ground weed seed, 
jadoo fiber, and rotted peat. 

The samples of nitrate of soda examined were of go&d quality, the 
price per pound of the nitrogen which they furnished varying from 12,7 
to 14,7, averaging 13.5 cts. — 1 ct, less than last year. In 2 samples 
of sulphate of ammonia analyzed the price per pound of nitrogen was 
14.3 and 15,5 cts.; in 2 samples of dried blood, 11.4 and 13.1 cts. In 
34 samples of cotton-seed meal the percentage of nitrogen ranged from 
7.04 to 7.97, averaging 7.44, the price per pound of nitrogen from 10,2 
to 12.4, averaging 11.5 cts., ‘^the cheapest form of quickly available 
organic nitrogen in our market.” Five samples of castor pomace were 
examined, the percentage of nitrogen ranging from 4.60 to 5.70; the 
price per pound of nitrogen from 14.7 to 18.3 cts. 

The cost of available phosphoric acid in dissolved boncblack ranged 
from 0 to 6.9 cts. per pound, the average in 7 samples being 6.5 cts. In 
6 samples of dissolved rock iihosphate, the cost of available phosphoric 
acid varied from 3.1 to 7.4 cts. with an average of 3.9 cts. 

The cost of potash in 5 samples of high grade sulphate varied from 
4.6 to 5. 1 cts. per pound, averaging 4.8. In 8 samples of low grade 
double sulphate of potash and magnesia, the cost ranged from 49 to 
6.8 cts., with an average of 5.8 cts. per pound. In 11 samples of muri- 
ate of potash, the cost per pound af potash ranged from 3,8 to 4.5 cts., 
4.2'cts,,,: ^^'the eheapest,'sWj^-bi;:i:pa|ii^Mttble;v^^ 
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market.” The cost of potash in kainit varied from 5.1 to 6.3 cfcs. per 
pound. 

the 119 analyses of nitrogenous superphosphates examined j 23 were below 
th.e inaniifactiirer’s minimum guarantee, in respect of 1 ingredient, and 3 in respect 
of 2 ingredients. The number which failed to come . up to the guarantee was rela- 
tii’ely about the same as in the ■ previons- year. . . . The average cost of the nitrog- 
enous superphosphates was $29.22; the average valuation was $19.30. . . . 

■ Of the 111 samples [of special manures] analyzed, 33 did not fulfill the manufac- 
turer’s minimum guarantee in respect of 1 ingredient,, and 6 were each deficient in 
respect of 2 ingredients. . . . Thirteen were deficient in nitrogen, 22 in potash, and * 
10 ill phosphoric acid. In 8 of the 10 cases, however, the available phosphoric acid 
was as guaranteed, the deficiency being only in the i,nsolubl6.i)art of the phosphoric 
acid. The average cost per ton of the [special manures] examined was $33.11; the „ 
valuation, $21.72.'” 

In. 47 samplos of cottoii-biill ashes the highest percentage of potash 
found was 31 . 09 , the lowest lo.OS, the average 23.3. ^^Allowing dj, 4, 
and 22cts. per poiiiid respectively for water-soluble, citrate-soluble, and 
insoluble phosphoric acid, the water-soluble potash has cost from 4.8 
to 10,7 cts. per pound, or 7.1 cts. per pound on the average.” 

Fertilizers {Fete Jersey Stas. Ept. 1898^ pp. 15-57).— This is a reprint 
of Bulletin 132 of the station (E. S. R., 10, p. 1031), with the addition 
of statistics of the fertilizer trade in New Jersey, the market prices of 
fertilizers, tlie text of the fertilizer law, and lists of inspectors and 
of manufacturers whose goods were inspected during 1898. 

From the data tiirnished by 75 out of the 90 firms selling fertilizers in 
the State it is estimated that the total consumption of fertilizers in New 
Jersey ill 1897 Vas 56,172 tons (about 209 tons less than in 1896), valued 
at $1,551,073. ^‘The complete manures represented 73 per cent of the 
total number of tons sold in 1897, and 78 per cent of the total value of 
:: all sales,” ' 

^«Th©m was a decrease in the sales of complete fertilizers, due partly to the fact that 
the season v^as a poor oue, and partly to the constantly increasing tendency among 
the fanners toward the purchase of raw materials. The sale of these ‘incomplete’ 
fertilizers has increased, in a striking manner during 1897; all of the raw materials, 
with the exception of the superphosphates, show large gains over 1896, varying from 
8 per cent in the case of kainit to 230 per cent in the ease of sulphate of potash,” 

Methods to determine the availability of organic nitrogen in 
fertilizers, J. P. Street {Emv Jersey Stas. Mpt. 1898, pp. 8S--100).— ^: 
This article reports the iudividual results of tests of the pepsin method ", 
:on:,co,mplete fertilizers, a summary of which was given in the. Animal 
"Report of "the station for 1896 (E. S. R., 9, p. 637),, as well ,a,s .ftirther 
investigations by means of vegetation experiments and the permanga- 
nate and pepsin methods. 

For the vegetation experiments boxes 18 in. square and 12 in. deep 
were used. The artificial soil used (about 75 lbs. in each box) was 
8®ed coal ashes with 3 per cent of muck containing 9.86 per cent of 
nitrogen. To each box was added 30 gm. potassium phosphate, 1.5 gm. 
^ium chlorid, 2 gm. magnesium sulphate, and 96 gm. calcium car- 
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bonate. Amounts of nitrate of soda, dried bloody tankage^ cotton-seed 
mealy boof meal, raw bone, and raw leather famishing 5 gm. of iiitrogea 
were ased. The crop grown was oats, 50 plants in each bos. / 

The amount of nitrogen in the above-ground crop indicated a wide 
variation in the availability of the nitrogen of the different materials, 
‘^ranging from 4.9 per cent in the case of leather to 33.1 per cent where 
nitrate of soda was iised.^^ 

^^The fact that only 33.1 per cent of the nitrogen applied as nitrate of soda was 
utilized by the plants shows that a large amount still remained in the soil. The 
small amount which the roots would contain would not affect these figures materi- 
ally. It would seeni; therefore, that in planning the experiment an excess Ire 
amoimt of nitrogen was used, and the percentage aYailabilities found for that reason 
can not be regarded as conclusive. They do show% however, wide differences in the 
availability of the diUexent forms of organic nitrogen. Hoof meal and dried blood 
stand highest, with 27.5 and 27.4 per cent available, while tankage and cotton-seed 
meal are considerably less, with 23.1 and 20.6 per cent, respectively. Ra^v leather, 
4.9 per cent, is the lowest, showing this form to be comparatively inert, %vhiie. raw 
bone gives an availability of but 10.3 per cent. This figure, ho wever, does not show 
that the nitrogen of ground bone is necessarily inferior to that of other organic 
nitrogenous materials, as ground bone ivS most successfully used on grass, clover, and 
fruits, which are not amiiiai crops, and which extract plant food from the soil more 
or less actively during prolonged periods.” 

The materials used in the above experiments, as well as dry ground 
fish, wool waste, bone sawings, and steamed bone, were tested by the 
permanganate and pepsin-hydrochloric acid methods. 

The permanganate methods used were as follows: 

^‘Method in add solwtion*— ‘Weigh 1 gm. of material into a 500 cb. flask, add a little 
paraffin and 100 cc. of permanganate solution (consisting of 16 gm. of potassium 
permanganate and 100 cc. of concentrated c. p. sulphuric acid to the liter). Connect 
with distilling apparatus and heat at a low temperature just below boiling fori 
hour. Then add 50 cc. of saturated sodium hydrate solution, distill for 30 minutes, 
and tritrate as usual. 

Method in alkaline solution , — Weigh 1 gm. of material into a 500 cc. flask, add a little 
paraffin and 100 cc. of permanganate solution (consisting of 16 gm. of potassium 
permanganate and 300 cc. of saturated sodium hydrate solution to the liter). Con- 
nect as before and heat below boiling point for 1 hour. Then increase the tempera- 
ture and distill for 30 miuutes as above. ... 

After making a number of tests it became evident that the method, as suggested, 
was a difficult one to control. The directions provided that during the digestion the 
solutions should be heated just below boiling. This rvas found to be almost an 
impossibility, and it was very difficult to maintain uniform conditions in 2 different 
sets of tests. The results showed the 3 forms of bone to be the most available, 
while the others follow in this order: tankage, wool waste, hsh, hoof meal, blood, 
cotton-seed meal, and leather. These results were far from satisfactory, as it was 
known that, with the exception of the leather, the order of their availability should 
' be almost reversed.” 

The following method was tested with more satisfactory results on a 
great variety of nitrogenous materials: 

“Weigh an amount of the material ectui valent to 0.075 gm. of iiitrogen into a 500 
cc. Erlenmeyer flask, add 300 cc. of neutral 1.6 , per cent permanganate of potash 
solution, and digest on a steam bath for 30 minutes, shaking occasionally to moisten 
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any particles of tlie material adhering to the sides of the flask. Filter and wash 3 
or 4 tiineSy using from 125 to 150 ec. of water. Determine the total -nitrogen in the 
undigested residue hy the ordinary Kjeldahl method. . . . ■ 

‘'^The results secured hy this treatment are remarkably striking, the difference in 
the effect of the periiianganate solution of the various ammoniates being very notice- 
able. The percentage availability varies from '95. 0 per cent in horn to 25.5 per cent 
in raw leather. The other materials range in availability between these limits in 
the approximate order one wonld expect vegetation cultures to show. The ground 
ham sample is possibly somewhat above the average of that material, it having 
teen carefully prepared in this laboratory and being nearly 5 years old.' . . 

*‘*Of the 3 classes of bone examined, the steamed bone shows the highest degree 
of availability. This is doubtless due to the fact that the process of steaming had 
in a large measure remove'd the fatty matter. The hard button bone ranks next in 
availability, •while the raw bone meal, in which .much fat vras present, ranks lowest 
of the 3 forms of bone examined. The availability of the dissolved bone is 
slightly below that of raw hone, seeming to indicate that the treatment with sul- 
phuric acid had little effect on the nitrogenous matter in the bone. The 2 samples 
of garbage are low in availability, as would be expected, as are also the various 
samples of leather. 

These results show that striking and reasonable differences in availability may 
be secured by this .method, and while definite conclusions can not be drawn from 
them in the absence of actual tests with the plant itself, they do give indications of 
inucli promise in the effort to secure a rapid and accurate method for laboratory 
practice.” . . 

On the availability to grass of nitrogen in form of nitrate of 
soda, cotton-seed meal, and fine hard bone, E. H. Jenkins and W. 
E. .Bimtton ' State Sta. Bpt 1898^ p^h 289-J996 ), — This is a , 
eontiniiation of previous investigations (B. S. E., 10, p, 232). The pots 
used were like those employed in earlier experiments, and the methods 
pursued , were in general the same. The soil experimented with con- 
tained, about (slightly less than) 0,1 per cent of nitrogen. ,, Precipitated 
calcium carbonate was added at the rate of 9.5 gra. per pot (containing 
,29 ,!bs«. -of soil)^ or the equivalent of 1 ton of slaked lime per acref .iniiri-' 
ate of potash 1.8 gm. per pot or oOO' lbs. per acre.; and precipitated, '' 
phosphate 1.2 gm pe,r acre, or the eqnivalentof about lbs. of acid -' 
phosphate ' |>er acre. The -3 nitrogenous, siibstances were added at' 
rates furnishing equal ai'nounts of nitrogen as follows : - Ifitrate of soda : 
(15.89 per cent of nitrogen) 461 and 331 lbs. per 'acre, cotton-seed meal^ 
(7.4-per'-ce'nt.of nitrogeiv) '991 and 496 lbs., and pure raw knuckle' bone.. 
'■(3.67 'per cent' of nitrogen) 1,990 and 995 lbs. The anioiiiit of moisture ' 
in The soil was maintained at from. 11.6 to 15.5 per cent, or 50 to 7'0,'per' 
cent of tliat which it could bold, if saturated.' . 

■ 'Three siii'aH sets cut .from a tuft of redtop were 'planted in -each pot' 

."**Th©'pot'8 were filled and p-la.iit©d February 14 to February 17, and stood till June 
10 in. 'tbe greenbonse, having a temperature - by day of about 60^ F. and by night 
.■about 5(F F. During tb© s-ummer tlie pots: were placed in the summer vegetation 
house, and b'rought into the . greenhouse again in October. ' ’ 

*a',he gras.s was cut whenever, it reached a length of 3 or 4 in., thus' imitating 
the practice of grazing or- lawn-mowing, and all the clippings were carefully saved, 
early summer' nitrogen' w-as determined in the 3 clippings which had been 
made, and again in the fall 'it--w,as determined la the next 3 clippings. The 
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first 3 clippings were, made on March 31^ April 27, and June 7. The 3 later cuttings 
were made July 11, August 29, and October 1. After the last ■ cutting the growth 
was Yery slow, and the grass in every pot loohed yellow, as if starving. A seventh 
cutting was, however, made on Jannary.T, 1899.^^ 

The data, which are tabulated, show that when nitrate of soda was 
applied at the rate of 461 lbs. per acre (73 lbs. of nitrogen) 90 per cant 
of the nitrogen was recovered in the crop, which was increased 31,7 
per cent; when an equal amount of nitrogen in form of cotton-seed 
meal was used 50 per cent of the nitrogen was recovered, the crop being 
increased 6,3 per cent; while with the same amount of nitrogen in fine 
hard raw bone only 5 per cent was recovered and the crop was not 
increased. 

WTieii half the quantities of nitrogen named above were used, the following per- 
centages of the fertilizer nitrogen were recovered in the crops : From nitrate of soda, 
77 per cent; from cotton-seed meal, 66 per cent; from hone, none.*' 

With tlie smaller quantities of nitrogen the yield was increased in 
case of nitrate of soda 5.6 per cent, of cotton-seed meal 2.1 per cent. 
In case of the bone there was a decline in yield. 

*‘ lt appears that the effect of the nitrogenous fertilizers on the amount of crop 
nitrogen was shown chielly in the first 3 clippings [these being mucli richer in 
nitrogen than the later clippings]. In the second half of the year the yield of nitro- 
gen was not very much larger on those pots which had received fertilizer nitrogen 
than on those which had received none. 

^^ Biit, on the other hand, the gross yield of air-dry crop was considerably greater 
in the latter part of the year than in the early part immediately following the 
application of the nitrogenous matters.” 

Phosphates, 1899, E. Willis {Tradesman, 4^ (1S99), Xo. ,9 (£i amMal), jjp. 237, 
1SS)',—K summary of the trade in phosphates, especially in the United States. The 
total production in the United States in 1899 is stated to he: Florida phosphate 
858,975 tons, South Corolina phosphate 419,763 tons, Tennessee phosphate 500,000 
tons, North Carolina phosphate 13,000 tons; total, 1,791,738 tons. 

Complete analysis of phosphate from the island of Fernando Horonha, 
Brazil, H. Lasne {VEngrais, 14 {1899), No. 50, p. 1189). — The sample analyzed con- 
tained 86.5 per cent of calcium phosphate, 5.6 per cent of calcium carbonate, and 2 
per cent of iron oxid and alumina. 

The black phosphates of the Pyrenees {TJEngrais, 14 {1899), No. 51, pp, 13W, 
See E. S. R., 10, p. 833. 

Phosphate deposits in Japan, K. Tst:neto (Chem. Ztg., 28 (1899), Nos. 77, p.SOO; 
79, pp. 825-827). 

Effect of nitrogenous fertilizers on the percentage of protein in grasses and 
legumes, C. S. Fiielps ( Proc. Soc. Prom. Agr. ScL, 1898, pp. 130-186). —This is a brief 
sumnmxy of experiments which have been carried on at the Connecticut Storrs Station 
for several years and have h(^,en reported upon from time to time in the publications 
of that station (E. S. R., 9, p, 746). In these experiments the use of nitrogenous 
fertilizers resulted in an increase of both yield and nitrogen content of grass, corn, 
rye, oats, and wheat, ■ 

On the sulphur in plants, S. BoGDAi5“OV {Zhur. Muss. Fiz. KMm. 01}skeh.,Sl (1899), 
No. 4,p. 471; abs. in Bui. Soc. CJmn. Paris, B.ser., $2 {^1899), No. 23, p.^BSS). — From 
the beneficial effects of fertilizers containing sulphates the author concludes that 
sulphur is of more importance in plant growth thanjs usually assumed. The methods 
of Liebig, Garins, Stoeckhardt, and Behraeder for determining sulphur were com- 
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pared on cereals, legaiiiinoiis plants,, and beets. Liebig’s method is preferred for 
aecnraej and simplicitj. Nearly 12 times as mucb sulphur wm found iii the products 
©samiiiecl as appears in tlieir ash. In view of this fact the author thiiihs that the 
question ctf exliaiistion of sulphuric acid in the soil is of practical im|)ortaiice. 


FIELD CBOFS. 

Tile culture of buckwheat, S. Bog-dano¥ (Selsk. i Lyesov.^ 

193 (1899)^ Aug.^ pp, 227-271). — A study is being made of tlie' buck- 
wheat plant in Ifussia for the purpose of determining a more rational 
system of Its culture. The results of the first iseason’s work are 
recorded and a review given of the literature of the subject. 

The buckwheat selected for study was Fagopyrnm esmlenlnm aptera. 
It was grown in the Botanical Gardens of Kiev University on a clayey 
soil. Plants were taken for analysis every 2 weeks. The following 
table shows the average weight of the plants at different stages of 
growth and some of the more important mineral constituents: 


eight p^r plant and analgak of hichwheat f'oots and vines) at difereni stages of groxvtli. 


Dat43 sample wiia 
taken. 

xVverage^weiglit of | Analysis of air-dried plant. 

Fresli. 

Air dry. 

1 1 Phos- 

Moisture. Nitrogen.; phoric 

1 acid. 

Potas- 

sium 

oxid. 

Calciiiin 

oxid. 

Sulphur. 

May'31 

June 16 

Jttly2 

Jalv 16 

July 29' 

A-ugust 6 

0. 212 
.781 
2. 771 

‘ 3. 108 

i 2. 158 - 

' 2. 491 

Grams, 

0.020 

.076 

.353 

.622 

.658 

1.035 

Per cent, 
7.163 
0.702 
8. 517 
8.191 
8.087 
8. 105 

Per cent. 
2. 484 
2. 389 
■ 1.800 
1. 376 
1.098 
1. 006 

Per cent 
2.589 
2.099 
1. 703 
1. 318 
.946 
1. 204 

Per cent 
5.314 
5. 905 
4.815 
2.872 
2.734 
2.627 

Per cent 
1. 298 
1.514 
.979 
.779 i 
1.763 ’ 
2. 192 

Per cent 
0. 441 
. 307 

.238 

.273 

.388 


It will be seen from the table that the greatest increase in dry matter 
takes place during the later growth of the plant, and that there is 
quite a regular decrease in the percentages of nitrogen, phosphoric 
as the plant develops. This decrease is not observ- 
able in the case of lime and sulphur. 

Comparing the demand on the soil made by buckwheat with that of 
oats, the author finds that in order to obtain even a low yield of oats 
the soil must contain much more nitrogen and somewhat larger quan- 
tities of other nutrient materials than are required for a crop of 
buckwheat. 

The 2 latest cuttings of buckwheat were examined for chlorin. The • 
sample analyzed July 29 contained 0.04 per cent and the sample ana- 
lyzed August 0, 0.07 per cent. The author thinks it doubtful whether 
, cMonn plays the important part in the growth of buckwheat ascribed 
U ' ^ it by both scientists and practical growers. 

' If the sulphur contained in the buckwheat August 6 is taken as 1, 

' the nitrcgen will be represented by 2.6, phosphoric acid by J.l, potash 
' ' by i.8, and lime by 5.6. These .figures are taken as furnishing valuable 
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MiitS' as to tlic fertilizers required by buckwheat,'!, e., the relative 
unimportaBce of nitrogen and the very great need of potash and lime. 
The proportionately large percentages of nitrogerq phosphoric acid, and 
potash found in the early vegetation periods of buckwheat plants, would 
seem to show the desirablity of applying fertilizers in the early stages 
of growth and in such a position that the young rootlets may readily 
find them. 

The method of root development of buckwheat was especially 
studied. The root of the buckwheat plant first penetrates into the soil 
vertically, forming no laterals. Later on laterals are formed, begin- 
ning at the upper portion of the main root. At a certain period of 
development the main root ceases development but the laterals, espe- 
cially the upper ones, still continue to multiply and increase in length 
until the plant matures. — p. fireman. 

The manuring of cotton, Gr. P. Poaden {Jour, Ekeflivial Agr, Soe, 
and School Agr,, 1 { 1899 ), Eo, 6, pp, 207 - 214 ). — This is a brief discus- 
sion of the manuring of cotton in Egypt, in which is incorporated the 
results of some experiments made by the Khedivial Agricultural 
Society, with barnyard manure, poudrette, and guano. The principal 
conclusions drawn are that the cotton crop in Egypt is benefited by 
the judicious use of fertilizers. Fresh barnyard manure is not a desir- 
able fertilizer for this crop, but poudrette of the best quality applied 
at the rate of IJ- tons per acre gave excellent returns. Poudrette and 
other manures applied in excessive quantities did not give profitable 
returns. Guano proved to be a valuable fertilizer. Judicious manur- 
ing hastened the ripening of the crop, consequently a greater propor- 
tion of the total yield was obtained at the first picking and the crop 
was therefore more valuable. 

Hop cultivation in Bohemia, D. G. Fairchild -(17. S. D&^i, Agr,, 
Division of Botany Gire. 19 , pp. 6), — ^A popular account of hop culture 
and management in Saaz and Auscha, ^‘the two most noted hop grow- 
ing districts of Bohemia.’’ Male plants are not permitted to grow in 
the hop yards in these districts, and hops containing over 0.2 per cent 
of seed are rated as second-class. In Saaz a house has been erected 
for the benefit of buyers by the Hop Growers’ Association of the city, 
which certifies to the quality of the hoi)s grown in the different parts 
of the district. The Auscha red hop is the principal variety grown 
in both districts. This hop brought 58 cts. per pound in American 
markets when native hops were selling for 19.5 cts. per pound. Cut- 
tings of this hop have been ordered by the Department for importation 
■inTfiOO. 

Fertilizer experiments with Barnyard mamire on si:^ar bee|is 
{Bent, Landw, Presse, 26 {1899), No, 98, pp, 1047, 1048),— The barnyard 
manure employed was obtained (1) from deep stalls in which 20 steers 
had been fed and (2) from ordinary stalls, the steers receiving in both 
cases the same rations, and the manure being in part preserved under 
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cover and in part exposed to tlie elements. The fertilizers were applied 
,at the rate of 8(H> kg. of barnyard manure and 800 kg. of nitrate of 
soda per hectare. To .avoid the loss' of ammonia, a weak solution ‘of 
sulphuric acid was sprayed over a part of the stable manure at the time 
of its removal to the field.. Analyses of the fertilizers preserved under 
different conditions' are given, and the total yields and i}ereeiitages 
of sugar in beets grown on plats differently fertilized tabulated. 

Considering the results with the manures imsprayed with sulphuric 
acid, the largest total yield of both roots and leaves was obtained from 
the field fertilized with manure from the deep stalls. The sugar in the 
beets was 0.6 per cent less thanin the beets grown on the plats fertilized 
with the manure from the ordinary stalls, but the total yield per hectare, 
7,674 kg., was 694 kg. more than was obtained on the plat fertilized 
with barnyard manure preserved under shelter and QOS kg. more than 
the yield with barnyard manure which had been exposed to the 
elements. When the manures were sprayed with a dilute solution of 
Biilphuric acid, the yields of both roots and tops were considerably 
increased, except in the case of the unsheltered manure, where they 
were slightly lessened. The largest total yield of - sugar beets per 
hectare was obtained from the plat which had been fertilized with the 
sheltered, acid-sprayed manure from the ordinary stalls. This yield was 
at the rate of 49,872 kg. of roots, 20,800 kg, of tops, and 8,329 kg. of 
sugar per hectare, the purity of the sugar in the juice averaging 90.2 
per cent.. 

Spraying was not found a satisfactory method of incorporating sul- 
phuric acid with barnyard manure, and it is suggested that a better 
method would be to soak a mixture of sand and peat in the dilute acid 
.and mix this with the manure a.s it is'removed from the stalls. ' ; 

:Cuitivatioii of cigar-leaf tobacco in Florida, M. L.':Feoyi)' {U.8. 
Dept Agr,^ Bpt 62, pj), 31^ pis. 8, figs. 6‘).— The introduction into Florida 
within recent years' of Cuban tobacco for cigar-leaf fillers and Sumatra 
for wrappers has greatly stimulated the tobacco .industry, 'in this S'tate 
and led to improved methods of culture and handling. . The bulletin, iu' 
hand siininiarizes the progress along .these lines thus far made and 
'■gives the present status 'of the industry within the State. ' The, author 
''discusses in detail the requirements of the ■ cigar-leaf .trade; the' fi'el'd 
''Culture, harvesting, curing, fermenting,, grading, sorting, and ha|i'i,ig,of' 
. Florida-grown Cuban tobacco; 'the^ selection .and' preparation .of tire 
seed , bed for Sumatra tobacco.; field 'wo-rk re'C|U"ire(l in its production 
.and tire relative 'Valiie of new- and' old. land for its .growth; and gives 
plans and sp'oclfi-cations for the building -of tobacco, barns and for the 
cost of opening and operating a 600-aere tobacco plantation, 

Light gray sandy loam ' soil' with a clay subsoil is recommended for 
Cuban tobacco and new low hummock land for Sumatra. At the pres- 
■ ent time Cuban tobaceo'iS' set 14 in. distant in the row, .well fertilized, 
16 leaves at least, ie,ft .to, each stalk 'after topping. Cultivation 
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stops as soon as the tobacco is tox)ped. In tbo culture of Sumatra 
tobacco a v€^.ry rick soil and quick growth are required. Eacli stalk is 
left with 24 to 30 leaves after topidng. If the soil is very rich topping 
is omitted entirely. The plants are set from 12 to 14 in. In the drill. 
New lands are especially desirable for. this tobacco, though good results 
have been obtained on well-fertilized old soils. 

One of the most important innovations in the growing of tobacco in 
Florida is the introduction of shade sheds, made either of slats or cheese 
cloth. The slat sheds are covered with 2- inch slats placed 2 in. apart. 
The cheese-cloth sheds consist of a framework covered with cheese 
cloth. In 1898 one tobacco firm in Gadsden County planted 200 acres 
of tobacco under shade. A yield of 800 lbs. ])er acre, with, 50 per cent 
wrapper, is reported. About 000 acres were idanted under shade in 
this county in 1899. 

The' cost of raising tobacco on large plantations is estimated at 1S-| 
cts. per x)oiind. mall farmers who raise tobacco in connection with 
other crops report the cost as being between 10 and 12 cts. per pound. 
The finished ’product from the small farms is generally inferior to the 
well-cured product of the larger plantations. Well-cured and baled 
Florida fillers sell for as high as 45 cts. xier pound, while wmippers 
bring from 50 cts. to $2 per xmund, according to style and quality. 

Curing and fermentation of cigar-leaf tobacco, O. Loew ( !L S. 
Dep, Agr.^ Ept, 59^ pp. .54). — The author discusses the chemical and 
physiological changes which occur in the difierent processes of curing, 
sweating, after fermentation or aging, and petiining of tobacco, and 
the bacterial fermentation theory of Suclisland; and presents the 
results of his own investigations on the curing and fermentation of 
tobacco, involving bacteriological, chemical, and chemico- physiological 
studies. A short bibliography of recent foreign literature bearing on 
the subject is appended. 

While it is generally admitted that the so-called fermentation of 
tobacco is a process of oxidation, authorities diifer regarding the causes. 
The views of Nessler, Schloesing, and Snchsland are discussed. The 
latter holds (E. S.E., 3, p. 354) that the oxidation and development of 
heat are due to the action ot certain bacteria. The author believes this 
theory to be erroneous, since he finds no bacteria in the cells or on the 
surface of fermenting Florida tobacco leaves, although some spores 
may occur. While in the process known as petniiing an immense num- 
ber of bacteria may be deposited on the leaf, they are not essential to 
fermentation. There is under the most favorable condition insufflcient 
moisture in fermenting tobacco to bring nourishment to the bacteria on 
the surface from the interior of the leaf." ■ Should water exist in excess, 
bacterial action may set in, but to the detriment of the structureof the 
leaf. Finally, as the tobacco approaches the end of the fermentation 
process, it, becomes less fit to support bacterial life, as .was shown by 
17020— No. ,8 — ~3 ' 
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experiment, ■ Tlie tlieories of Eessler and of Scliloesiiig as to tlie cause 
of the oxidizing action are also opposed. 

As a final agent callable of causing the energetic oxidizing action 
which takes place in the tobacco cells after death tiie author suggests 
that of oxidizing eiizyms. The nature and occurrence of eiizyins and 
their action toward certain reagents are discussed in considerable 
detaiij and the views of the author and others given on the physiolog- 
ical fiiiictious of oxidizing enzyms. 

The investigations of the author lead him to conclude that — 

There exists evidently^ 2 kinds of oxidizing enzyms in the Florida tobacco leaf. 
Tlie first kind oxidizes giiaiaconic acid to guaiac blue witlioiit tbe aid of peroxid of 
liydrogen, but tbe second kind oxidizes it only wben this substance is present. 
Both kinds of oxidizing enzjmaj which may be distinguished as tobacco oxidase 
and tobacco peroxidase, occur in the fresh as well as in the recently fermented 
Florida tobacco leaf. The former enzym is, however, much more sensitive to heat 
than the latter, being killed at from 65 to 66"^ C. (149 to F.), while the latter 
Is killed only at from 87 to 88^ C. (188.6 to 190.4^ F.)*” 

Bark Florida tobacco 2 years old yielded no reaction for tobacco 
oxidase and only a moderate one for tobacco peroxidase, while a sam- 
ple of light-colored tobacco 4 years old from the same source yielded 
not the slightest reaction either for the oxidase or the peroxidase,” 
Both the oxidase and the peroxidase occur in young tobacco plants, 
and in the fresh tobacco leaf they were found in the ribs and veins as 
well as the parenchyma. 

^^The bundle sheath and sieve tissue give the most intense reaction on the oxi- 
dase, while the reaction on tbe peroxidase sets in quickly and with about uniform 
intensity in all the cellular tissues. The growing point and youngest leaves con- 
tain an especially large quantity of the oxidase. A section through the stalk shows 
oxidase only in the sieve tissue and bast parenchyma, while peroxidase also is con- 
tained in the pith. Both enzyms axe found in the root, the former more in tbe cen- 
tral and tbe latter in the peripheral parts and also in the flower. The stigma, of the 
pistil and the stigmatic fluid also show strong reaction upon oxidase.’^ 

JDireetions are given for obtaining colorless solution of tobacco per- 
oxidase and for the complete extraction of oxidases from fermented and 
cured tobacco. The oxidase is thought to be tbe more powerful, but it 
more quickly succumbs to alcoholic influence or a rising temperature. 
The oxidase was found by experiment to bear more resemblance to lac- 
ease than to tjTOsiuase. 

In order to prove that the oxidizing enzyms contained in tobacco leaf 
can decompose nicotin, 50 gm. of uufermented Gounectient tobacco, 
which showed a strong reaction for peroxidase but none for oxidase, 
was thoroughly moistened with water, and allowed to stand for 2 days 
in a 250 cc. solution of .50 per cent alcohol. The liquid obtained by 
pressing was mixed with IJ times its volume of absolute aleohoi and a 
brown-colored precipitate, containing a large proportion of peroxidase 
obtained. The precipitate was dissolved in 20 cc. of water and 0.5 gm. 
<>f nicotin tartrate added. This mixture was digested for 2 days at 
from 50 to 60° 0. in a 500 cc. flask, to which a small U tube contain- 
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iDg a dilute solution of cliemically i)iire siilpiiuric acid was attacliecl. 
An examination of the acid at the end of tliis period revealed tlie pres- 
ence of small amoimts of aminoDia, and still larger amounts of noii- 
volatilized aninionia were found in the mixture itself. 

The following are among the author’s concliisions: 

The principal cnanges that take place during the eiiring and fermenting of 
tobacco are due to the action of soluble ferments or enzyms. 

Several kinds of enzyms act in the curing x>rocess, (l'> an aiiiylolytic^ (2) a pro- 
teolytic, and (3) 2 oxidizing enzyms, while in the fermenting process the main 
changes are due to oxidizing enzyms alone, and consist in the oxidation of nicotiii 
and other compounds. 

^^The presence of the amylolytic and the j>roteolytic enzyms Is inferred from the 
saccharification of the starch and the decomposition of proteids, hut the enzyms 
themselves have not yet heen isolated from the tobacco leaf. 

•*' In green tobacco 2 oxidizing enzyms may exist — an oxidase and a peroxidase. 
The former BiiG(,‘umbs much more readily to noxious influences than the latter and 
in all probahillty exerts a more powerful action. 

^*'Th 0 development of color and aroma is due xjrinclpally to the action of the 
oxidizing enzyms.’’- 

Temperature changes in fermenting piles of cigar-leaf tobacco, 
M, Whiti^ey and T. H. Means ( U. S. De])t. Agr,, Epf. 28 ^ charts 
7). — Eesiilts are given of some investigations upon the temperature 
changes in fermenting tobacco iu Florida and Oonnecticot, together 
with a resume of Loew's investigations on the cause of tobacco fer- 
mentation (see above) and of the method of fermenting tobacco em- 
ployed ill Florida (E. S. E.j 10, p. 748). 

The data secured in Florida are given in tables and . charts and disf 
cussed. The results show that in fermenting Florida leaf tobacco ,a 
moisture content of 23 or 24 jier cent is most advantageous for best 
results. Twenty jier cent is too low for the full activity of the enzyms 
causing fermentation, while 26 per cent is too high and furnishes con- 
ditions favorable to, the development of rot or mold. The relative 
humidity for the fermenting room for Florida leaf tobacco should be 
maintained at 80 or 90 per cent, while the temperature should range 
from 70 to 80^ F. during active fermentation, and for the so-called cold 
fermentation from 60 to 70*^ F. With these conditions maintained, the 
temperature in the center of the piles should rise from 8 to lO^ P. per, 
day until it reaches 130 to 135^ F., when the piles should be rebuilt; 
and the operation again started.' The rebuilding of the bulk from 6 to 
8'*times is necessary usually before the operation of active fermentation 
is completed. ' The wrapper leaves are bulked in a drier condition , and,, 
the temperature is not allowed to rise higher than 110 to 120o ' F., , '; 

A trial of the Florida methods of fermentation with Oo'nnecticut' 
tobacco showed that the latter did not reach a higher temperature than 
100^ F. under conditions similar to those in which the Florida leaf had 
.risen to 144^ F. An examination of the Connecticut leaf showed the-' 
; absence of oxidase, though peroxidase, was present. The former enzym, 
however,,, was found in the growing Oomiecticiit tobacco plant. ,,T,lie 
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course of disappearance of tins enzym. between tlie time the tobacco is 
cut autl tlie period of fermeiitatiou is being studied. 

Experiments in curing and fermenting tobacco, E. H. Jenkins 
(Connectkid State Sta. Bpt. 1898, pp. 397-301).— These expeiimeuts are 
iu eoutiimation of those previously reported (E. S. E., 10, p. 242). A 
detailed description is given of a new curing barn in which artificial 
heat may be used. The crop secured in 1898 was light and of 
rather poor quality. It was hung in the barn and cured in the 
usual manner, except that iu the evening and in unfavorable weather 
artificial heat from the furnace was employed. The object of using 
artificial heat was to maintain constantly the best natural conditions 
for curing tobacco and to protect the tobacco from chilling, from the 
deposit of water on it, and from alternate dampening and drying. The 
curing operations in the new barn were entirely successful. The tobacco 
put in the barn July 29 had come to color August 20. Erom the results 
of the experiment the author is confident that “the use of artificial 
heat in some form will make the curing of tobacco less hazardous and 
give a better average quality of leaf.” 

The loss of water in tobacco during the curing process was inves- 
tigated. Six plants were weighed at harvest time and at different 
periods thereafter until the tobacco was cured. From the results 
obtained it is calculated that the 24,160 lbs. of green tobacco i>ut in 
the barn July 29 had decreased in weight from loss of moisture to 
5,332 lbs. on September 23. 

The fermentation of tobacco in bulk, B. H. Jenkins [Gonneeticut 
State Sta. Jtpt. 1898, pp. 303-307 ). — The author gives results of efforts 
to ferment Connecticut tobacco iu bulk by the methods practiced in 
the South (see p. 729). The usual practice in Connecticut is to fer- 
ment in cases. The sorted leaves are tied into “hands” containing 13 
to 20 or more leaves, and packed into cases of about 300 lbs. each. 
These cases are allowed to ferment naturally during one summer and 
are sold at the end of that period by sample. There is no control ot 
the operation and its success is in doubt until the operation is com- 
pleted. Frequently the operation of fermentation is hastened by put- 
ting the cases iu a room heated to 90, 100 or even 130° F. In this 
way the tobacco is made ready for market in 6 or 8 -’eeks from the 
time it is eased. 

In order to test the bulk method of fermentation, a basement room 
having a steam pipe running through it was fitted up. By means of a 
steam cook the average temperature in the room during fermentation 
was maintained at about 82^ F. and the relative humidity at about 80 
per cent. The first bulk fermented contained 930 lbs. of tobacco-— 314 
lbs. of top leaves and 616 lbs. of bottom leaves. The top leaves were 
judged to be iu a good condition of fermentation, but the seconds were 
considered too dry. “ The temperature of the top of the bulk arose to 
100° F. in 9 days, or at the rate of 4° in 24 hours. The temperature of 
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tlie ceiitei* rose to 102*^ F, in the same time, or at tlie rate of 41'=^ ii:i 24 
lioiirs. Tile temperature at the bottom in the same time rose to 79-’ F., 
or less than ■ 20- per clay/^ At thivS point the bulk was rebuilt' and the 
temperature of the pile again rose steadily for 5 or 0 days, after which 
it gradually declined and thermometer readings w'ere discontiimed* 
The product was sold and pronounced to be well sweated by the 
dealers. 

A second bulk consisting of 1,305 lbs. of wrappers was ferinentecl in 
the same manner. The bulk was rebuilt 3 times. Bata for the rise of 
temperature of the top, center, and bottom of the bulk are given for 
each of the different periods. 

“ Tlie [fermented wrapper] leaf was examined Uy a dealer in leaf tobacco and by a 
cigar manufacturer, both of whom, found it ^ well sweated,’ not distiiiginshahlefrom 
leaf fermented hy the usual methods, and having an odor of old tobacco quite differ- 
ent from the leaf which had been fermented at a high temperature in cases. 

These observations indicate that high temperatures, 120 ~ 13 Cb F., tire not at all 
necessary for the rapid fermentation of tobacco, and that Connecticut leaf will fer- 
ment perfectly well in piles instead of cases, and when the process is complete, wull 
be moist enough to be readily handled and cased dowii.^’ 

Wheat {Kenttielxy Sta. Bui, 83^ pj), 35-50 j pis. .9). — Variety experi- 
ments and fertilizer tests with wheat are reported. 

Thirty-three varieties of wheat were grown in 1899. The yields of 
straw" and grain per acre are tabulated for each variety. Field notes 
on each variety and the meteorology ot the season are given, together 
with descriptive notes and illustrations of 13 varieties not previously 
■described by the station (B. S. B., 10, p. 842). Kansas Mortgage Lifter 
gave the largest yield, 14.6 bii. per acre, and the heaviest grain, 66.5 
lbs. per bushel, of the varieties grown in 1899, followed by Turkish Red, 
13.9 bii. ; Fultzo-Mediterraneaxi, 13.2 bu. ; Rice wheat, 13.2 bii., and Indi- 
ana Swamp, 13 bu. per acre. 

The fertilizer experiment at the station gave only negative results, 
and the results of 2 cooperative experiments were not striking. The 
experimental land in every case was poor and the net value of the crops 
on the plats receiving fertilizers in no instance exceeded the value of 
the crop on the best plats receiving no fertilizers. 

Variety tests of wheat, G. 0. Watson and E. H. Hess (Pennsyl' 
mnia Sta. BuL iBj Pp, 7). — Thirty-two varieties were tested in 1898 and 
22 in 1899. Average' yields of a few varieties for 2, 3, 4, 6, 9, and 10' 
year, periods are also given. The best yields of grain in 1898 were as 
follows: Dawson Golden Chaff, 41.42 bu.; Gold Coin, 37.97 bu.; Forty- 
fold, 37.57 bu., and Fiilcaster, 37.15 bu. per acre. Wet weather in June 
caused a weak growth of straw, as a result of' which '49.2 per' cent of the 
smooth varieties and 76,5 per cent of the bearded varieties lodged 
badly. In 1899 the best varieties ■ grown as regards grain yield were: 
'Eoyal Bed' Clawson, 26.87 bu.; Forty-fold, 26.8 bin, and Dawson 'Golden: 
Chaff, 26.43 bu. per acre. Eeliable,KuIcaS'ter,''a Ontario. Wonder, 
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with yieldis of 31.82,31.77, aud 31 bu. per acre, respectively, have given 
the best average results for 10 years. 

The question as to whether wheat will run out is discussed with the 
aid of tables. Varieties grown at the station for 10 years show an 
increase in yield of 0.05 bu. of grain per acre and 1.04 lbs. in weight 
per bushel for the last 5 years over the preceding 5 years of the test, 
but a decrease in the yield of straw for the same period of 424 lbs. per 
acre. In this connection the author notes that, “On the limestone soils 
of tlie State where proper cultivation and fertilization are given and 
due regard had to the selection of the seed, a variety of wheat should 
not run out. Where the soil, cultivation, manuring, and seed selection 
are not the best, it will pay a farmer to change his seed occasionally.” 

Fertilizer tests on winter cereals, L. Van den Berok {Belg. Sort, 
et Agr., 11 (18.99), Vo. 19, pp. 293, 393).— Wheat— Thvee plats of 5 acres 
each of clay soil were employed. The preceding crop had been potatoes 
fertilized with a light dressing of stable manure. In the test no fertilizers 
were employed on plat 1. Plat2 received fertilizers at the rate of 800 kg. 
of Thomas slag containing 16 per cent of phosphoric acid; plat 3, the 
same amount of slag and in addition a fractional application of 250 kg. 
of nitrate of soda per hectare. Plat 1 yielded at the rate of 1,860 kg. 
of grain and 3,225 "kg. of straw per hectare; plat 2, 2,310 kg. of grain 
and 3,990 kg. of straw; and plat 3, 3,065 kg. of grain and 5,970 kg. of 
straw. The results are believed to show the value of using nitrogen 
with phosphoric acid for wheat when the preceding crop has been other 
than a legnminous one. 

Vye.— The experiments with rye were conducted on plats of sandy 
soil, similar in size to the ones noted above, which had been cropiied 
with potatoes the preceding season. Plat 1, which received no fertilizer, 
yielded at the rate of 1,720 kg. of grain, and 3,750 kg. of straw per 
hectare; plat 2, fertilized at the rate of 600 kg. of slag (containing 16 
per cent phosphoric acid) and 60 kg. of nitrate of soda, yielded at the 
rate of 2,2M kg. of grain and 4,100 kg. of straw per hectare; plat 3, 
fertilized with the same amount of manures as plat 2. in the fall and 
150 kg. additional nitrate of soda in the spring, yielded at the rate of 
2,640 kg. of grain and 5,060 kg. of straw; plat 4, fertilized the same as 
plat 3, with the addition of 400 kg. kainit, yielded at the rate of 2,850 
kg. of grain and ,5,430 kg. of straw. The increased yield due to potash 
in plat 4 was thought by the author to show the value of using potash 
on light soils poor in this element. 

The wheat crop of 1899, J. B. Lawes [Gard. Gliron., 3. ser., 2(> 
(1899), Bo. 668, pp. 293, 555).— The author gives tabulated data show- 
ing the yield of wheat at Bothamsted in 1899 on unmanured land and 
on land fertilized with barnyard manure or commercial fertilizers, and 
on this basis estimates the quantity which must be imported by the 
United Kingdom. Wheat grown at Rothamsted successively for 56 
years on the same ground yielded in 1899 at the rate of 12 bu, per acre 



FIELD CHOPS. 


73g 


on a plat) wliicli lias received no fertilizer; at the rate of 42.5 bn. on a 
plat fertilized witli barnyard manure; and at the average rate of M 
bu. per acre on plats receiving commercial fertilizers. Wlieat grown 
on plats in a four- year rotation of roots, barley, clover (or beans), and 
wheat, in which the whole crop has been removed every year since the 
begimiing of the experiment in 1849, yielded at the rate of 30.25 bn. 
per acre. Turnips had practically failed on these plats and barley 
had gradually decreased in yield. These results are interpreted as 
■showing the remarkable capability of wheat to collect its food from 
what is, agriculturally speaking, exhausted soil,'* and as having an im- 
portant bearing on the problem of future wheat production as related 
to increasing population. 

Utilizing the American corn crop {Queensland Agr. Jour,, J {1S99), JVo. G, pj). 530- 
o3!9 ). — Popular notes on the utilization of corn in the production of oil, spirits, glu- 
cose, corn rubber, etc. 

Manila hemp (SeL Amer., 83 {1900), No 3,p,3d), — An account of its production in 
the Pliilippines and suggestions about machinery needed in its preparation for 
market. 

The sisal hemp, H. J. Boeken {Tropenpflanzen, 4 (1900), No. 1, pp. 6-37, figs. II ). — 
Culture and manufacture in Mexico, ^"ith descriptions of machinery used. 

The maiitiring of hops, H, H. Cousins (Agr. Gaz. [Lojidow], 50 (1899) ^ No. lS5,pp. 
348,349). — A summarization is given of a number of experiments ^vith potash salts 
on hops. The author considers barnyard manure the safest and most satisfactory 
fertilizer for supplying hops with this element. 

Potato experiments, 1898, N. GtRahm (Tidshr. LancltmUn, 30 (1899), No, 14, pp, 
343-346). 

Comparison of newly imported potatoes, F.E. H. Krichauff (Jour. Agr,' 
and Ind., South Australia, S (1899), No. 5, pp. 449-451). — Yields and starch content of 
a niimher of varieties of p>otatoes recently imported are given. 

Results of fertilizer experiments with potatoes, A. Schilling (Zischr. 'Lmidw. 
Ver. Eessen, 1899, No. 53, p. 669). — Data on yield and starch content of potatoes gro wn 
on soil fertilized with different amounts and combinations of kainit, superphosphate, 
chlorid of potassium, and nitrate of soda. 

Soy beans (Kansas Sta, Press Bui. 46, pp. 3 ; al>s. in Bui. North Carolina State Bd. 
Agr., 30 (1899), No. 11, 2 >p. 36, ..b'").— Directions for the culture of soy beans, with an 
account of the cost of growling and harvesting 60 acres at the station. The total 
cost was $155.25; total yield, 932 bu. 

The Swedish sugar-beet crop of 1898 (TidsJcr. Landtnian, 30 (1899), No. 13, jjp. 
199-301). — Area of beets grown, 22,924 hectares; beets delivered to sugar factories, 
480,945,500 kg.; average yield per hectare, 20,893 kg. (— 18,644 lbs. per acre); 
average sugar cpntent, 13.93 per cent. 

On the preservation of sugar-beet tops (Landtmannen, 10 (1899), No. 41, pp. 664- 
5Y56’).-— Sugar-beet to|>8 and beet pulp were buried in pits 3 to 4 meters wide and f to 
1 meter deep, in alternate layers, 8 to 12 in. thick; 2 or 3 fcg. of common salt were 
added for every load. When the mass was 3 to 4 ft. high above the ground it was 
covered with a layer of dirt. The pits were made wuth flaring wall, and at the bot- 
tom a drainpipe was laid to carry oft' 'excess of water. The tops and pulp so pre- 
served kept in good condition until the following June. Mileh cows ate' this silage 
'■•with, the greatest relish, hut always ate the beet Tops first.; An analys'is' of the 
' ensiled, beet tops only was made at Alnarp experiment station laboratory, with 
,, results' as follows: Water, 83.22 per cent; crude fat, 0.11 per cent; albuminoids, 1. OS 
per cent ; amids, 0.26 per cent ; acids (mainly lactic and oxalic), 1.25 per cent ; carbo- 
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h^-.lratBS, 5.90 per cent ; pure ash, 1.18 per cent; sand (dirt), 0.99 per cent. The sil- 
age had no deleterious ett’ect on the quality of the dairy products or on tho health ot 

tiie CO'WS. — F. W, WOLL. 

Fertilizer experiments witli sugar beets at Alnarp, 1898, H. Winbbrg {Tkhkr. 
Lmidtmiin, SO {1899), No, 16, pj). S75-S77). 

Report on tlie experiment garden, 1898-99, J. D. Kobijs and J. A,. Van Haas- 
TERT (Meded, ProefstaL Oost Java, S, aer., No. 19, pp. 2r3, dg 7 n. 1),—Remilts are given 
of fertilizer experiments, combine'd culture and fertilizer experiments, fertilize'!* 
experiments witli nitrate of soda containing perchlorate, and culture experimen 1 s 
on uplands with sugar cane. 

The tillering or stooling proclivities of wheat, J. L. Thompson {Ag7\ Gac. Neiv 
South Jfales, 10 {1899), No. 12, pp. 1247, 1248, fig. i).— This subject is briefly discussed 
and an account given of finding 4 stools of wheat containing 112, 120, 120, and 146 
straws, respectively, per stool. Thin seeding of cei’eals to encourage stooling is 
urged. 

Culture experiments with spring wheat, S. Ehodin (Tidslir. Landt7iiu7i, 20 (1889), 
No.l5,pp.25S-2SS). 

The treatment and yield of permanent pastures in Switzerland, a report, S. 
Aanestab .(Tidsshr.-^Norshe Landhr., 6 {1899), No. 7,pp. 310~$22). 

The irrigation of meadows {Peat. Landiv. Presse, 26 {1899), No.90,p. 1019). — A 
brief discussion of the best time to irrigate grass lands. 

HOETICtJLTURE. 

Forcing cuciimbers--expenments on the value of deep and 
shallow benches, O. M* Taylor (Amer. GariL, 20 [1899)., No. 259^ pp. 
830^831 ). — Experiiaents were made to determine the relative value of 
growing cucumbers in benches full of soil and in benches containing 
but little soilj the soil being increased as the plants developed. 

Three benches 6 in, deep and 2^ ft. wide, running east and west in an 
even-span greenhouse, were partitioned and one-half of each filled with 
a good soil. The other half was filled with the same soil, as required 
from time to time by the growing plants. On March 15, ImprovedWhite 
Spines Extra Long White Spine, and Telegraph varieties of ciiciiin- 
bers, which had been started with bottom heat in four-inch pots, were 
carefully transferred to the benches. The plants were set in 2 ix>ws 2 
to 3 ft. apart and 22 in. in the row. Plants in the partially filled 
benches were filled around with 5 six-inch pots of soil and the soil cov- 
ered with a thin layer of nioss to prevent washing down during water- 
ing and spraying. The' growing' plants were tied to upright slakes, 
ant! in the ^ early part, of the experiment the laterals were pinched 
beyond the second' pistillate flower. -Hand pollination w^as practiced 
with, the White Spine, cucumbers but was omitted with the English 
'variety, Telegraph. 

, April '6, root fibers were 'sbowiBg 'on '.tbe ben olies 'with little so'il. ' These "were 

then fi,ll,ed half full and on 'May 4 tbe remainder of the soil was added. As early as 
■ May, ,1 il was observed 'that the 'growth on all benches eoiitainiiig little soil was not 
so vigorous nor the foliage so green as on the filled benches, which condit-ion con- 
tlnned until the close of the experiment, on, June 22, Tbe benches produced the 
"first marketable fruits and total yield during the experiment as follows:'^ 
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(rroivth of cucumbers in shallow and deep benches. 


T ariety. 


Improved White Spine : 

Shallow bench 

Fall bench 

Extra Long White Spine: 

Shallow bench 

Full bench 

Telegraph : 

Shallow bench 

Full bench ... - 


Date of first 
- cnt. 

1 Total 
number 
cut. 

‘ May 9 ...... j 

227 

^ Hay 11 

212 

May 9 ' 

196 

j May 11 

216 

^ May Ig ' 

113 

i May 23 

' 91 


The experiment is thought to indicate that there is a teiideiicy to 
euTlier maturity and greater yield on shallow benches,'^ and that the 
blooming period is slightly earlier on the shallow benches. Bliallow 
benches also tend to restrict the growth of the plant. The author 
suggests that where room is limited for the development of the vineSj 
9 in. of soil would prove more satisfactory than 6 in. 

Report of the assistant in horticulture, A. T. Jordan {Few Jer- 
sey Stas, Bjpt 1898jPf>. 127-190^ pis, 6). — The work of the department 
has been a continuation of that already outlined (E. S. R.y 10, p. 433). 
Experiments with asparagus^ blackberries, raspberries, currants, and 
gooseberries were conducted to study the following problems : The effect 
of irrigation, the relative effect of fertilizers with and without irriga- 
tion, the effect of the addition of nitrate of soda, and the influence of 
the different treatments upon earliness. The results were as follows : 

Asparagus (pp. 130, 131).— Gonsidering all varieties together, irriga- 
tioii gave in every case the largest first cutting, also the largest totals 
with a single exception. Among fertilizers the complete fertilizer gave 
highest yields. Irrigation changed the relative effectiveness of the 
fertilizers but slightly. 

Blaelcherries (pp. 132, 133), — Irrigation increased the yield at the first 
picking in 2 cases and the total yield very materially in 3 cases. 
Irrigation on plats receiving barnyard manure and complete fertilizer 
gave largest yields. On unirrigated plats, barnyard man lire gave 
largest yields, with ground bone and muriate of potash second, titrate 
of soda gave the smallest yield in almost every case. In point of earli- 
iiess, ' ground bone and potash on unirrigated plats, and complete 
fertilizer on irrigated plats, gave best results. 

Raspberries (pp. 133-135). — The results differed- but little from those 
obtained with blackberries. Irrigation did not materially -affect the, 
relative effectiveness of fertilizers. 

Currants and gooseherrii s (pp. 135,136). — In these cases the number ' 
of ' varieties was fewer, and the tests with complete' fertilizer w'ere 
omitted. Irrigation increased the yield in every ca'Se.'with the currants, 
but with the gooseberries in' only one , case. On both irrigated- and 
unirriga-ted plats barnyard manure gave. the highest yields. 
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Strimimrim 13C>-145),,— The lines of experiment reported the 

preceding year were continued. In tests of fertilizers xvith and with- 
out irrigation, nitrate of soda increased earliiiess on iiii irrigated, but 
decreased it on irrigated plats. The complete fertilizer gave the largest 
total yield in both cases. The author concludes that it is inadvisable 
to apply nitrate of soda in connection with a fertilizer already rich iu 
iiitrogeii. ■ With low-grade materials its addition is beneficial to the 
crop/’ Comparative experiments with hill culture and the matted row 
system were continued, with ' results confirmatory of those already 
published. 

Yariety tests were continued, combined with which were tests' of 
adaptability to Mil culture. In only 2 cases did the yield of the hills 
exceed that of the matted rows. 

Variety tests of vegetables have been carried on for 3 seasons, as 
already outlined (E. S. E., 9 , p. 649 ). ■ 

Peas (pp. 146-159).— A comparative test was made of 81 varieties 
with respect to eaiiiness of starting, earliness of maturing, length of 
season, i^ercentage of shelled peas in total weight, number of peas per 
pod and length of same, height of vine, and the yield and weight of 
same. The smooth sorts are considered inferior to tlie_ wrinkled 
varieties in all respects except earliness. It is believed that all the 
iniirieroiis varieties of dwarf smooth peas are developed from the old 
PMladelphia Extra Early and Dan O’Eoiirke, from which they differ 
but little. Tarieties differ much in the yield of shelled peas obtained 
from a given quantity of pods, an extreme variation of 12 per cent 
being found. Among the early dwarf wrinkled varieties, Exonian and 
Station were earliest. ' 

Among the late half-dwarf and tall smooth varieties, Pride of the 
Market gave nearly twice as large a yield as any other. New Ciant 
Pod Marrow was one of the earliest - and most productive of the Mar- 
rowfats. , Melting Sugar is recommended. 

Among the medium and late half-dwarf and tall wrinkled, varieties 
the following .are spoken of favorably: Advancer, Admiral, Blis's 
A,liuii-da,nce, Bliss Everbearing, Yorkshire Hero, Stratagem^, Stratagem 
Improved, Qoeeo, and Heroine. Besides a good yield, thelast named 
" ' gave the largest percentage edible of any variety grown. ' 

Drawings were made of the 'typical pods of the varioii.s sorts, showing 
4he, general outline, a cross section, and the split pea. Eighteen of 
these are published. ■ , 

A comparative test was made of plants trained' to ■ wo ven-wire trellis 
-and .untrained plants, with the result that generally the mntrained,; 
plants gave a larger percentage of the total yield in first pickings .than;' 
.those trained, but in total .yield and weight per. plant ."the .trained; 'sorts,- 
with twoox'cepfcions, gave much 'better results ;thm'-1hose-untraih^ 

,r;; A test' of the. extent of variation -within 'the same variety " was made 
.■^th'iupllcates from the same lot of seed .and' with ...seed of the ''same- 
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variety from different seedsmen. ■ Tiie test was made on a gravelly loam 
ridge, sloping mostly to tlie south, but partly to the north. In the 
tests of duplicate lots as large differences oceurred in all cases on adja- 
cent lots as between plats on opposite sides of the field. The weights 
per plant varied in the same ratio, as did the yields. The extent of' 
variation among lots from different seedsmen was much greater. 

A test wms made to determine the approximate (|uaiitity of seed that 
should be used x)er 100 ft. of drill to secure the best results. Five 
thichiiesses of planting were made with 8,_ 10, 12, 14, and 16 plants per 
foot of drill, or 1 qt. of seed to 356, 285, 238, 204, and 178 ft. of drill, 
respectively. In every case there wm-s a greater yield per i)laiit, a larger , 
plant growth, and earlier maturity in the thinnest plantings; but for 
the space occa|)ied, the thickest plantings gave the largest yield. Ao 
difference in the size of pods between the different lots was observable. 

Beans (pp. 159-176). — Tests of 72 varieties of beans are reported, and 
the pods of 14 tyiffcai sorts are figured. Tests of extent of varia- 
tion within the limit of the variety were carried out exactly as with 
peas. With duplicate lots, similar results were obtained, but with 
seed from different seedsmen the variation was much greater even than 
in the case of x>eas. 

In tests made to determine the quantity of seed, sowings were made 
with 2, 4, 6, 8, and 10 plants per foot of drill, or 1 qt. of seed to 810, 
405, 270, 203, and 162 ft of drill, respectively. ^-One quart of seed in 
162 ft. of drill gave the largest yield. There was a tendency in the 
thicker plantings toward smaller pods. The vines were more spindling, 
and general de\‘elopment was reduced in the thickest plantings.^^ 

A test was carried on to show that under field conditions a crop 
of beans and peas followed by sweet corn could be grown during 
the summer and at the same time the general fertility of the soil be 
increased by the use of crimson clover. The test was successful with 
the exception that a not very good catch of clover could be obtained. 
In connection with the double cropping a test of fertilizers was carried 
on. Five plats, one twenty-fifth of an acre each, were treated as fol- 
lows: Plat 1, check; plat 2, barnyard manure, 800 lbs. ; plat 3, iiiiiriate 
of potash, 7 lbs., and acid x)hosx;)hate, 14 lbs.; same as i)lat 3, 

plus nitrate of soda, 6 lbs. ; pi^^^t 5, same as x>lat 3, x>lus nitrate of soda, 
2 lbs., and dried blood, 6 lbs. The results of the test with each vege- 
table are tabulated. In almost every case barnyard manure gave the 
largest yields. Plats 4 and 5 of sweet corn gave a poor yield. 

In the course of this test ash analyses were made of the different 
vegetables from each of the x')lats to determine whether there wms any 
difference in the' composition of the vegetables. The results are tabu- 
lated, bat no deductions are drawn. Food and ash analyses are also 
tabulated for typical varieties of x)oas and beans, of x)eax>ods and of 
the shelled , peas, of sweet corn.('Oortt and cob), and of the husks 
■■ separately.:' 
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Busk Lims heam (pp. 177-180).— The author believes that this vege- 
table lias not yet received as miicli attention as its merits deserve. 
Tests of 5 varieties are reported. 

A test Avas made to determine the number of iilants to be grown in 
a givcni space for best results. ■ Earliest maturity, largest yield, and 
largest plant growth were obtained from plants standing 18 in. apart. 
For the space occupied, however, the thickest planting (plants 3 in, 
apart) gave the largest yield. 

A comparative tost was made of surface and subirrigation, natural ' 
coiKlitioiis, and iniilchiiig. The natural conditioiivS gave the best re- 
sults throughout A fertilizer test was made with Lima beans, using 
the same general plan as already described for the peas, beans, and 
corn. Eariiness, yield, and plant development were in the following 
order: Pints 5, 3, 2, 1. ^'^The quickly available nitrate in plat 4 has- 
tened inatiiiity, while the nitrate in plat 5, as a starter, follow'ed with 
the more slowly available blood, has given the largest yields’ 

Tomatoes (pp. 180-190). — Tests of 29 varieties are reported. Perfec- 
tion, Giant Seedling, Favorite, and Beauty gave the largest total 
yields. 

jNitrate of soda, alone and in connection with potash and acid phos- 
phate, was tested with respect- to its effect on earliness. Nitrate of soda 
applied every 15' days gave the largest yield throughout, and nitrate 
of soda with minerals produced the earliest and best shaped fruit. 

A test was made to determine the best time to sow seed to get the 
best results considering earliness and total yields. The results were 
■not decidedly in favor of any' one date. Unless one has sufficient 
space to give x)lants of the earlier sowings plenty of room for develop- 
ment, the most satisfectory results will be obtained by sowing seed 
from, the 10th to the 15th of March.^’ 

A -comparison of irrigation, natural conditions, and heavy mulch,ing 
with salt hay resulted as follows: 

^^Txrigation and imilcMng eaeii increased the amonni; of rotten frn it/ irrigation 
relatively having the greater .increase.. The appearance of the, frnit' froirr the 
; .mnlclied row was far superior to that of the other rows. The color -was als.o a little- 
'lighter. ■ Irrigation increased the '[total] yield .somewhat, while a very decided 
iii'crease ' occurred with mulching.. The value ■ of the mulch undoubtedly depends 
upon, the earliness of application and the amount of soil moisture in the .ground 'at 
'the time. Within limits, the earlier the- mulch -is applied, the better the resnlts 
■obtained.'^^ ' . ■ ' ■ , , , 

The relative prodnctiveness of the first plants appearing in a lot of 
seed and those last or slowest in germinating was compared. The 
seeds that germinated most quickly gave the largest early and total 
yields of marketable fruits, amounting in the total to 30 oz. per plant, 
not only was the yield of marketable fruit low in the last germinating, 
but the proportion of culls was considerably greater, there being 28 
per cent more culls than in the first germinating lot. It is profitable 
to select the first plants germinating, discarding all others. 
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The possibilities of <^ro^?iog 2 liorticalfcural crops, as peas and 
tomatoeSj the same year, and the benefits of lime were tried. Peas 
were planted early in the spinog. Before the crop was gathered, tomato 
plants- were set between the rows. The peavines were left upon the 
ground after harvesting as a mulch for the tomatoes. The two crops 
were very successfully grown. In the lime test nitrate of soda in all 
cases gave the earliest yield, but lime caused a. greater growth of vine. 

Experinieiits with shading, B. D. Halsted (Few Jersey Etm. Rpt. 
1898, pp, 337\ 338), — A continuation of work already reported (E. S. E., 
10, p. 435). Eor climatic reasons the growth of spinach was very 
unsatisfactory, but was evidently favored by shade. Tests were made 
with lettuce, but no satisfactory results were obtained. Shaded areas 
of wax and Lima beans jdelded much less than fully exposed plants. 
There was no bMght upon either of the areas of wax beans, but the 
Lima beans were blighted, there being G times as iiiucli blight on the 
shaded plants as on those not shaded. 

On the plat of Lima beans a test was also made with purslane. This 
weed was allowed to grow for a short time and was then pulled and 
weighed. The exposed area produced 18.56 lbs,, while the shaded area 
produced only 2.15 lbs., and this mostly about the edges of the shaded 
soil where sunlight was most abundant. 

■Pineapple fertilizers, P. H. Eolfs {Florida Sia, BuL oOppp. 104,^ 
pis, 8 j figs. 8), — 111 this bulletin the general plan, details, and results 
are given of extensive fertilizer experiments with diftereiit forms of pot- 
ash, nitrogeii, and phosphoric acid used alone and in various combi- 
nations on pineapples. The effect of the different leytilizers on the 
general development of the plants, on the leaf area, abundance and 
earliness of fruit blooms, and on the frost-resisting properties has been 
studied, and the results are discussed at length and illustrated by 
diagrams and photographs. 

The experiments were carried out on the east coast of Florida on 
rather poor spruce-pine lands, which had never been fertilized. Fifty- 
one plats were used, 27 of which were about one-twentieth acre in size 
and were manured with complete tertilizers. The remaining plats were 
about acre in size and received incomplete fertilizers. The ferti- 
lizer used as a normal formula was made up of 3 per cent nitrogen, 7 per 
cent, potash, and 5 per cent available phosphoric acid. Plats receiving 
this fertilizer' were manured February 7 and 8,. 1898, at the rate of 
dons, per acre, .June 27 and' 28 with 2'| tons per acre, bio vember 4-12' 
with 2' tons' per 'acre, April 1-4, 1899, with 1|- tons per acre, and 'July '"6 
with 1-| tons per acre. After the first application, a number of the plats,; 
were further subdivided into ,from' 3 to 6,, sections' in order to study 'the 
effects of increasing or^ decreasing the amounts of the ■different fier-' 
tilizer elements in the, normal formula. .'The source andcom|)o,si'ti0ii.of 
tlie-'maniires used, number of plants 'in .each plat, 'and .the combinations,, 
..■and, amounts, of fertilizers used' on each plat and plat subdivision at 
the 'different dates of application' are giveirtn' detail. 
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A siiiftiiiaiizatioB of tlie acciiiiiiiiated lUitasliows results as follows: 
Tiie leaf area development of tlie jjlaots, found by multiplying tbe widtli 
of tlie leaf at tbe base by its length in inches and dividing by 2^ was 
greatest oif plats fertilized with a blood, bone, and tankage mixture, an 
average of 34.15 scp in. per leaf. Of the potash manures the largest 
average leaf area was found on plants grown on the plats wliicli Imd 
received potassiiim-niagnesium carbonate, 30.S sq. in. per leaf. The leaf 
area of plants fertilized with bone meal averaged 32.34 sq. iiu, while the 
average of the plants receiving acid phosphate was only 25.2 sq, in. 
On plats which received nitrogen and. phosphoric acid but no potash 
tlie average leaf area was 28 sq. io. per leaf, and on plats which received 
nitrogen and jiotasli but no phosphoric acid 26.S sq. in. per leaf. 

The frost-resisting piroi^erties of the plants were greatest in sections 
receiving the normal formula, or the normal formula with a double 
amount of phosphoric acid or potash. Increasing the nitrogen in the 
normal formula, or increasing the normal formula l'|- or 2 fold caused 
the plants to be more sensitive to frost. Coosiderlng the value of the 
different forms of nitrogen in the complete fertilizers, the data show that 
piants fertilized with blood and bone were more frost resistant titan 
plants fertilized with cotton-seed meal, sulphate of ammonia, or nitrate' 
of soda in the order named. With regard to potash, x}lants fertilized 
with xtotassiiim-magiiesium carbonate were more frost resistant than 
plants wliicli received kainit, muriate of potash, or solpliate of potash 
(both low and high grade forms). Plats fertilized with acid phosphate 
were no more nor less frost-resistant than those fertilized with bone 
meal.'^ Plants receiving incomplete fertilizers were less frost-resistant 
than the average of those wlilch received complete fertilizers. 
excess of potash or phosphoric acid does not seem to increase the 
frost- resistant ■■ qualities' over the normal formula.^’ jSTo relation was 
found 'to exist between the leaf development of the plants on the 
different plats and their frost-resisting properties, as some of the best 
developed plants were among those most injured by the February freeze.' 
Nitrate of soda and sulphate of potash both had a tendency to hasten 
the blooming period and the number of blooms, and at the same time 
tO' increase the sensitiveness of the plants to frost. A table of fruit 
'picked on some of the plats during the month of June, 1899, is given, 

: On the basis of these experiments the author suggests a plan for 
fertilizing inneapples in Florida- as follows: If the plants are set in July 
:or August, a handfril of fertilizer composed of 3 parts cotton-seed meal 
and 1 part fine ground uiileached tobacco dust should be immediately 
dropped into the 'bud. This serves the double purx)ose of preventing 
the plants" from filling with, sand and of furnishing them with a certain 
amount of foocL I,ii , October or. early November, au; application , of ' 680 
lbs. of blood and bone .and oOO lbs. of potassium- magn,esiuin carbonate 
'per acre should. be 'applied. , This application '.should' he repeated the' 
following February' or as soon after as danger of frost is' past, if the 
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X>laiits are in good coiiditiooj tliis amonnt may be increased to 1,000 lbs« 
of blood aiitl bone and 750 lbs, ot x>otassiiini'magnesiiiiii carbonate, 
Sliortly before tiie beginBing of the rainy season a tliircl ajiplicatioii, 
consisting of 1,000 to 2,000 lbs. of blood and bone, and from 750 to 
1,500 lbs. of potassium-magBesiuiii carbonate, siioold be given. ■ This 
slioiild be followed by another application in October or early Novem- 
ber. Should the plants fail to thrive at any time cliiriiig the season, a 
liglit application of nitrate of soda is recommended. 

The insects and diseases most affecting pineapples are noted and sug- 
gestions offered as to. their control. 

Tea culture: The experiment in South Carolina, G. V. Shepard 
{U, 8. Bept, Ag}\^ Bpf, No. Gl.pp.ST, Jigs, 4), — A report on the 

growing of several varieties of tea at Pioehiirst estate in South Caro- 
lina., on different soils, with an account of the cost of prodiictioii. 
macMnery used, and methods of picking and liaiKlliiig employed in the 
inannfactiire of tea, and a discussion of the possibility of tea growing 
in this country. 

Experiments begun on a small scale in 1889 have been coiitiiiiiecl 
until at the prewsent time some 50 acres are under cultivation. The 
labor problem has been solved by the' establishment of schools 'where 
negro clrlldren are taught the ordinary school branches free of charge, 
and also to pick tea leaves under the direction of a competent teacher. 
The actual cost of pruning, manuring, cultivating, leaf picking^ and 
i'actory work for a crop of 300 lbs. of Assam-hybrid tea oljtaiiied from 
the garden in 1898 was 28.5 cts. per pound. It is .tlioiight this cost might 
be reduced to 16 cts. per pound on large plantations. 

Some of the more important data on the cost, yield, etc., of tea- 
growing at Pinehiirst for a number of years on different soils are shown 
in the following table: 

ProdnclioH, cost, etc,, of tea groivhhj at Fiyiehaesi. 


Cost 

of 


. Location. 


Brained pond. . . - . 
Clayey liillside . , . 
Sandy level.. 
Cleared swamp . . . 

Do 

Mostly clayey MU 
Drained x>ond 


Variety of 
plant. 

Bis- ; Prodne- 
Ago ; Extent ; tance ; tioii of 
of ; of ; he- ! green 

garden, garden.; tween ; leaf in ; 

; :X>lants.' 1898. 

' i ' ^ 

Produc- 
tion of 
drvteaiii 
1898. 

Produc- 
tion of 
dry tea 
per 

Xfliint in 
1898. 

com- 

mer- 

cial 

ma- 

iiiire 
per 
,1b. of 
dry, 
tea. a 


I Tears. ^ Acres, i Feet. Oimces. 

Pounds. 

Ounces. 

Gents. 

Arnmn liyLrid . . 

! , 9' 0.83 1. 0, 21,701|i 

32B ’ 

5. 57. 

■ '2.3 


1 9’ 1.50 i 6: 12,63l|i 

188 

1.88'': 

i . 5, 3 


9:' .66 1 C ■; 6.959lri 

lOBX 

2.57 ! 

1 5...0' 


^ 2, 66 1 6 ■ 22, OGSl 

328 : 

1.78 .! 

; 3.9^ 


8 1.87 ! 6 16 , no : 

240 '' 

L.92'1 

: 'Ci' 

Chinese 

6! 2.00 1 4 20. 653 > 

308 

1.1)0 i 

1 ' "6,0 

I)a.rjeeling 

j 4 i ■ 1.90 1 4 ' ' 17,854 1 

" 266 : 

1'. 00 '1 

' .4.0 


.teTlie fertilizer used coutained.5 per cent arailaMe .phosphoric ''aeW, 5' per cen t, potash, , awl ,5. per 
cent ammonia (chiefly from dried dsli and blood). 

The tea plant reqnires a inoist climate and. soil and an abundance of 
complete fertilizers. The best results at Piiiehurst have been obtained 
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on moist,' well- (Iraiiied, level laiKL. The use of eowpeas is advised for 
planting between the rows. 

Tea growing siioiild not be iiiidertakeii where the teiiiperatiiire fre- 
qiietitlv goes lower than 25'^ F. The freeze of February^ 1899, made it 
necessary to vigorously prune back all the tea plants at the Piiiehnrst 
plaiitation to within a few inches of the ground. The j)lantswere pro- 
tected ill part by a covering of snow. Plants which had been most 
exposed to the weather and had thus best ripened their wood were least 
injured. The freeze diminished the early picking of tea slightly, but 
the total yield in 1899 exceeded that of the previous season by about 
2:3 ji'Cr cent and iio diminution in the strength of the finished tea wa-s 
observed, 

Consideral.)le green tea of excellent quality has been produced. Hand 
labor was necessary in Its preparation and this made its production 
costly. A well-equipped two-story factory has been built for the inaiiii- 
factiire of Idack tea, w'itli a capacity of 50 lbs. of dry tea per day. A 
description is given of the factory and equipment. The results thus 
far obtained' Seeiii to make it probable that the cultivation of tea can 
be made profitable in the warmer portions of the United States in Uyo 
ways . . . (1) By establishing a plantation , . . with a capital suffi- 
cient to carry the work to a point where the x>rodiict can he offered on 
equal terms with teas holding an established xfface in the markets of 
the United States, and (2) to grow tea for home use in the farm garden.-^ 

The cheaper grades' of tea can not be jirofitably grown without the 
protection of an import duty of 10 to 20 cts. per pound. The better 
grades can be grown at a financial profit in the Southern States with- 
out fear of serious competition from oriental xirodiicers, wherever 
climate and labor conditions are satisfactory. 

Detailed directions for the culture of tea, picking the leaves, handling 
the crop, etc,, are gi'veii. It is thought that a few tea x)lants might be 
profitably grown , ill nearly all Southern home gardens and thus' fur- 
nish a suxiply of tea for family use. The exxieriments are being coii- 
tiii lied and, extended, 

Experiments in chestnut graffeiiig, W, -B. Britton {ConmcMeut 
"SMie 8ta, BpL lS98jj^p. 276-288^ pis, 2jJigs, 4 ), — The results of grafting 
; chestniits a.t the station at difiPerent dates and by different methods and 
the experience of 3 prominent Ooimecticut horticulturists in chestnut 
grafting are detailed, and notes given on the technique of chestnut graft- ' 
iiig, characteristics of American, Eurox>ean, and Japanese Chestnut 
'scions, and in making grafting wax/: A short bibIiograx>hy of chestnut 
literature is appended. ' ■ ■ 

The experiments at the station, involved the use of more than , 200 
■ . .scions of the bette,r varieties of Eiirope-a,n and J apanese e,hestnuts. 
These were ' grafted^ on American"Stocks (Cmtanea'dentrda) at different 
dates in April, May, aB,'d June. .Gleft grafting was generally xiractieed 
2 scions usually x>laced in each stock. " 'Whip grafting' .was employed 
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wliere the stocks were small. Grafting wax was freely iisecl^ care being 
taken to cover each portion of the wound air tight, and the tops of 
scions when cut, Eaffia was used as tying niateiial. 

Accidents befell a number of the grafts. The dates of setting the 
reiiiaiiiing grafts, average growth, and number of grafts living October 
1 are shown in the following table: 


Results of chestnut fjrafUnfj at the Conneciicui Station in 1S98. 


Time of setting scions. 


: ■ Alive October 1. 

' Xiimber , : 

‘ of ; Xninber Percent- : 

, scions of age of i Average 
! set. ' scions ' number | growt’fi. 
alive. set. I 


Bet^Ycen April 20 and !May 1 
Between M,a.y J. and M'av 15.. 
Between May ,15 and J une 1 . 
Between June 1 and done 15, 
After June 15 


Inches* 


29 = 

3 : 

10 : 

18 

56 

215 ! 

46 < 

28 

41 : 

13 

32 

23 

47 ^ 

22 : 

47 

22 

12 ^ 

2 ' 

IT ' 

“s 


The author states that the scions hrst set were mostly of the Japa- 
nese variety, and that those set the last half of May were set in the 
tops of large trees, while the others w^ere mostly placed in thrifty 
young sprouts or seedlings. Most of the stocks when exposed to the 
sun were severely injured by sun scald, whole branches in some cases 
dying back to the fork or body of the tree. To avoid this the author 
thinks it advisable to leave enough branches to aiibrd partial shade to 
the grafts for some weeks after the scions have been set. Whip or 
tongue grafts made the smoothest unions. 

The experience of A. J. Coe at Meriden, Conn., and others is reported. 
Diiriiig the season of ISOo-OG, some 18 acres of sprout land at Meritleii 
was deft grafted with Japanese scions. The author visited this 
orchard in 1897 and, while no accurate. census was taken, he considers 
that about 30 or 35 per cent of the grafts set lived and grew. J. H. 
Hale reports that out of 600 grafts set in native sprouts 1 to 2 in. in 
diameter in the spring of 1897, whe.ii the leaves we, re just starting on 
the stocks, only about 25 per cent of them lived and grew through the 
season. Both European and Japanese scions were used,' and cle% 
saddle, and tongue grafting employed. Cleft grafting proved the least 
successful. Seventy-five per cent of the Japanese variety Eeliaace 
lived.,, S, Platt finds the after-care of chestnuts during the, first 
season almost as important as the grafting, and recommends the 
prompt removal of robber shoots and additional branches. Bud graft- 
ing at the surface of the gToiind and root grafting have been,', failures' 
with Mr. Platt, With stock “Jin. in diameter, 3 Tt; fmin;, the .ground, 
Mr,., Platt .finds, it desirable to cleft gra.ftg but,,, withy stooks^j^ in 

, .'diameter at This height .the bark graft is p,referr€4*,,",v" 

T,'''B.'Kp,enBieiit,s with lawn grasses, Jersey 

Btm. ms, pjh In^B890,;^ with grass 

17020— No. 8—4 b' ' ' ■ ■ 
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and they have been closely cut with a lawn mower during each season 
since that time. The author shows in a table the species of grass in 
eacli plat and it.s relative stand for 3 years. Based on the results for 
3 years, the author believes that a satisfactory lawn mixture would 
consist of Ehode Island bent grass, Kentucky blue grass, redtop, and 
Italian rye grass. 

Sketch, of tke. present status of horticulture, gardening, and viticulture in 
Russia, and the government measures for their development {St Fetersburg: 
Min. Agr. and Imp. Domains, lS99,pp. 110; rev. in SelsJc. Khos. i Lyesov., 194 (1S99), July, 
2 ). 179). — Prepared for the Eiissian National Esx>osition of Horticulture held at St. 
Fetershurg in the fall of 1899. 

Composition and application of manures, A. H. Benbok (Queensland u4g}\ Jour., 
S (1899), Ko, 6,pp. 565-574). — The use of fertilizers with formulas for their application 
in the growing of citrus fruits, haiianas, pineapples, strawberries, and certain other 
garden and farm crops. 

The Chevrier kidney bean, H. Bauthenay (Rev. Eort., 71 (1899), No. 15, pp. 
S65-S65). — Notes on the care and jnanagement of these beans to maintain their color 
and a brief account of the beneficial use of nitrate of soda in their culture. 

Methods of winter preservation of endive and other chicory plants, A. Oger 
{Rev. Mort, 71 (1899), No. M, pp. 569-572, jigs. 8). 

Culture and manufacture of ginger {Rev. Cult Coloniales, 6 (1900), No. 44, pp. 8-lS). 

Instructional fruit stations, E. Luckherst (Jour. Roy. Uorl. Soc. (London}, 22 
(1899), pt 2, 2 }p. 151-154). — The ends, aims, and practical use.s of those stations are 
discussed. Experimental areas are limited to half-acre plats. 

Fruit culture and geology, Hans Reesch (Norsk Mavetidende, 15 (1899), No. 10, pp. 
158,159). 

The peach ( Topeka: Kansas State Mort Soe., 1899, pp. 159, jigs. IS, dgm. 1"). — Com- 
piled account of the planting, care, management, gathering, packing, and shipping 
of x>eaches, with special reference to Ivansas. Directions are given for combating 
insect and fungus pests, and a diagram shows the number of ;geaeh trees in 1898 in 
each county of the State. 

Roofing over orange orchards (Fruitmafis G-uide, S (1900), No. 208, p. 13 ). — 
Methods and results in California. 

OEves and olive oil, P. d’Aygallibrs (IJolivier et Vhuile J olive. Faris: J. D. Fail- 
Mere Sons, 1900, pp. 350, figs. 64). 

The pawpaw (.4 Mexieam, S (1899), No. 6, pp, 189-192). — The history of this 
interesting fruit in the tropics and its uses as food and medicine are given. 

Coffee' culture in Queensland, H.'Kewport (Queensland Agr. Jour., 5 (1899), No. 
■dfpp. 584-587}'. — Directions for selecting seed, preparing the soil, planting, etc., 

■ with notes on varieties, and seed germination. 

'On coffee, A. Warnier (Rec. Tniv. Chim. Faijs~Fas, IS (1899), p. 251; ahs.in 
Bui. Soe. CMmlFarw, 2. 8ei\,21 (1899), No. 24, 2 >. 1104).— The results of a large inimber 
of analyses' of coffee from dilierent sources. 

' .Feaberries and male coffee plants ( Queensland Agr. Jour., 5 (1899), No. f'J, 2 )p. 
582, M5).— Foverty of soil and dry weather are said to be the causes which tend to 
the miiltiplication of peaberries on coffee trees, and the amount of pcaberry' on a 
coffee tree is no indication whatever of the '.sex of the tree. 

Shade treea for coffee plantations, L, Pierre (Fer. Cult. Coloniales, 6 (1900), No-. ■ 
4, pp, 4-^8% 

Cacao culture in Ecuador (Planting Opinion, 4 (1899), No.J)l, 'pp. lOIS-1020}.— 
The extent of the production' of cacao in Ecuador, methods of p,Iaiitiug, cnltivating, 
gathering, cost of growing, and uses are considered, and a descriptiou given o.f the 
tree, dowers, and fruit. ' 
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The cultivation of oocoanut trees' (Shamha IZan^iharJ, 1899, Ifo. 17, pp. 1, 5).— 
A yield of 7,250 nuts ol:>tained from 350 trees at one picking is recorded. Tlie large 
yield is attributed to the good effects of digging up the soil to a radius of 6 ft. 
around each tree, leaving a ridge at the circumference to catch and retain the water. 
The area was enlarged a little at each digging. 

Rubber — the plants that produce it and their cultivation {Bol. Agr, Min. e hid,, 
Mexico, 8 (1890), Xo, 1:S, pju 3-3r5). 

Amur grapes (Vitis amurensis), Tairov rt ar. { Odessa MS9$, pp. 37 ; rev. in Se!sl\ 
Klioz. i Lgesov., 193 {1899), May, p. 406). 

The culture of grapes on sands, Y. Bkrtexsoc and P. For (St. Petersburg: Min. 
Agr. and Impt. Domains, Dept. Agr.. 1899, pp. 44: rer. in Selsl'. Khoz. i Zuesor., 19$ 
(1899), May, pp. 467, 468). 

Forced culture of table grapes, E. Zacharewicz {Prog. Ayr. ei 'Fit., 16 (1899), 
Xo. S3, pp. 766-768, fgs. 5). — Illustrated descriptions of grape houses used in the 
culture of early table grapes, with notes on the cost of construction. 

Irrigation and the quality of wine, L. Degrully (Frog, Ayr. ei Fit. (£d. DDsi], 
AO (1899), Xo. Slj pp. 897-701, fig. 1). 

Rose cultures, lY. E. Britto^t (Connedieut Biaie Sia. Bpt. 1S9S, p. 36$). — An 
account with detailed data of growing Buchesse de Brabant roses in the greenlioiise 
in compost, and in coal ashes and peat moss to tvhich commercial fertilizers had 
been added. Plants set in coal ashes and peat moss gave larger but somewhat 
lighter colored blooms than those grown in compost. Xo difference was noticeable 
as regards fragrance and form. Plants in both media bloomed freely all winter. 

Half a century’s experience in ornamental tree planting, 0. B. H arwin (Boston : 
MassacMselfs Sort. Soe., 1900, fioUo). — A paper read by the author before the Mas- 
sachusetts Horticultural Society, in which an account is given of the author’s farm 
experience in planting different varieties of ornamental trees in Massachusetts. 

Lawn-grass mixtures as purchased in the market, compared with a few of 
the best, W. J. Beal (Proe. Soc. Prom. Agr. Set., 1S9S, pp. 59-63). — The author has 
observed and experimented with different lawn grasses for a period of 20 years or 
more, and gives his observations on the value of various grasses for lawns. He also 
gives approximately the relative abundance of different kinds of grass in each of 
17 mixtures, together with the retail price. Many of these grasses are said not to be 
adapted to lawn purposes and, so far as his observations go, none of the mixtures 
in the market produce as fine and permanent a lawn as a few of the best grasses 
used separately. An additional olvjection to lawn mixtures is the price, which is 
frequently 3 or 4 times what it would be if the different varieties were purchased 
separately. 

The propagation of ferns, W. G.AYorsdell (Gardening, 8 (1900), Xo. 176, pp. 133, 
Methods best adapted for the propagation of different species are discussed. 


FOEESTEY. 

Practical assistance to tree planters, ,(x. Pinghot (IT. S.'Ihpt. 
Agr.j IHvision of Forestry (jirc, ^2^ pp. 11^ Jigs, d').— la' line withAhe' 
cooperative plan already announced' (E. S. E,, 10^ p. 443)^'tlie Division 
of 'Forestry of this Department is prepared, so far as its limited appro 
priatio'ii will permit^' to render jiractical and personal assistance to 
farmers and others by cooperating with them to establish forest plan- 
tationSj wood lots, shelter belts.,' and,, wind^breaks, A section of the 
.Division has 'been recently' organized which will devote its entire time 
to investigations in, tree planting and to'^the assista.nce of those who 
may avail thein'selv.eS' of the, cooperative plan '' ontltned in this circular. 
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Notes are given on tree planting iii tlie past^ value of forests to 
fannersj aiid sketclies of various successful forest plantations^ A form 
of agTeement between tlie owner and tliis Department is givein - 

Tlie wliite pine (Piiius strobiis), V. M. Spalding- and E. E„ Fee- 
now (£7 & Dept. Agr^j Dmsion of Forestry Bui, 22^ ;pp,-18o^ pis, 13^ 
figs, ‘iO)*— Tills bulletin was prepared a number of years ago, but delay 
in its publication made it possible to revise and extend the manuscript, 
bringing it up to date* The object of the monograph is to lay the basis 
for an intelligent recuperation of the virgin growth of the white pine 
forests by the application of rational sylviculture in the remnants of 
our pineries. 

The geographical distribution of our white pine is given and com- 
mented upon. Eoughly traced, this tree frequents the region adjacent 
to the ‘Great Lakes, the St. Lawrence A'alley, and eastward to the 
Atlantic Ocean, extending .south along the Appalachian Moniitain 
chain. At present there are not less than 400,000 square miles in the 
United States and -the Dominion of Canada throughout which itis said 
the successful ciiltivation of the white pine is assured. There is also 
evidence to show that within the extreme limits of distribution this 
species makes under cultivation a healthy and rapid growth, and there 
is apparently no species of equal value indigenous to eastern North 
America; that is, adapted to so wide an area. On account of the habits 
of the species near its western limit, as well as results obtained from 
experimental planting, it seems that successful growth can not be 
clepended upon much beyond its limits. 

A discussion is given of the white pine luinher industry, and the 
original stand and present supply compared. The visible supply at 
the' end of 1897 is placed at about lo per cent of the original stand. 
The natural history, including botanical description, relationships,' and 
2 norx>hological ' characters, is given at some length. The rate of growth 
in height, diameter, , and. volume, as determined by a large iiiiuiber of 
observations, is give'n. The authors discuss the conditions of the 
development of the white pine, as well as its yield as a crop. 

The dangers and 'diseases to which the white pine is subject are 
described, that 'portio.tt treating of the parasitic diseases being trans- 
lated largely from Hartig^ “Lehrbiich der '. BaiimkrankheitenJ^" A 
chapter is added by 'F. H. Chittenden, Division of Entomology of this 
Department, on Insect enemies of the white pine,’’ in which a number 
of species are figured a,iid described. 

Suggestions are 'offered for forest management, both o‘f the luitiiral 
reproduction and .artificial' plantings, 'and a brief review is given of the 
, , W’hite pine in Germany, where it has been planted for more than a. ceii- 
,, tury, and a statement is^made that it will probably become one of the 
prominent forest trees '.of that’ country. 

The imocl of the white pine^ F, Moth (pp. 73-82).— The author gives 
the results 'Of exteii,sive' studies into, the character and physical 
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propertie;*^ of this wood, treating of its specific weight, sliriiikage^ 
streiigtli, (liirabilityj and uses. 

All apiieiidixj giving tables of measurements made in tlie field bj A. 
Cary and A. K. MIodzianskyj completes tlie bulletin. 

Observations oa the denudation of vegetation — a suggested 
remedy for Caiifoiiiia, M. Manson {Sierra Club BhL, 2 {1891))^ No. 6; 
pj). 295-311. pis. 4), — This is a discussion of the injuries due to the 
denudation of vegetation, based more particularly on observations in the 
Caucasus and in the Rocky Mountains and the Sierra Nevada. 

The writer advocates that all forest reservations and public lands upon mountain 
slopes^ within the borders of California, be granted by act of Congress to tiie Uni- 
versity of California in trust; that tlie object of this trust be to protect, maintain, 
develop, and extend the water supply of these areas forever. For this purpose, that 
the regents he empowered to lease, under projier control, the timber- cutting and 
pasturage ]»riviieges' of these areas, and to use this fund: (1} To protect the catch- 
ment areas; (2) to inaiiitaiu a college of practical forestry: io) to construct reser- 
voirs at such points as may he necessary to the industries of the State, and dispose 
of the water for the Ijenefit of the trust; (4 ) to acquire mountain lands to be added 
to the catchment areas; and (5) to d.i all such things as may maintain wise systems 
of forest and water- conservation and use." 

Forestry in Bosnia and Herzegovina (Oesierr. Forst u. Jagdtv. 17 (1899)^ No. 
S9j p. o06 ). — Gives some statistics on the extent and production of the forests in the 
above-mentioned countries. 

The organization of experimental forestry work in Russia, ¥. Klyuchnikov 
{SehJi. li/io;:. i Lpesov.^ 194 {1899)^ A criticism of certain proposed 

measures. 

On forestry experiment stations, C. G. G. Holmerz {K, LmdU Ahad. ffandh 
Tidslcr.f S3 (1899), No. £, pp. 99-10$). 

The forest domain of Belgium {Bnl. Soc. Cent. Forst. Belg.,$ (1899), No. 7) pj). 
470-494). — Contains an abstract of the discussion relative to the budget for the 
administration of Ibrests, etc. 

Hotes coiicerniiig a few trees in the arboretum at the Michigan Agricultural 
College, W. J. Beal (Proc. Soc. From. Agr. Set. , 1S9S, pj). S7~89).— The author began 
planting a small arboretum in 1875, and has investigated more than 150 species of 
trees and shrubs, Kotes have been given from time to time on the growth and 
behavior of these dift'erent plants, and in the present paper a tabulated statement is 
given of the age, height and diameter of a few of the more promising species. 
Among those meutioiied the locust has proved one of the most profitable trees for, 
growth, followed closely l)y the chestnut, and also by the w'hite ash, white pine, 
white oak, shaggy-bark hickory, basswood, and sugar maple, and, for poor sandy 
lands, Norway pine. 

■ Some timber trees' of Queensland, J. W. Fawcett {Queensland Agr. J&ur., '5 
{lS99)i Nos. 5, pp. 499-502; G, pp. 591-594 ). — ^Notes are given on Mumlgptus platgphgUu, 
F.iesselaris, F. microeorgs, E. macnlata, M. doiryoides, E. resinifera, and Tristmia 
suareohns. The different species are described and their distribution and uses .given,' 

Tile pinetum at Wellesley {hardening, 7 (1899), No. 162, p., 17^).— Notes, are given 
on the pinetum w^hich was laid out in 1865. A list of ■ more^ than , ICM); species' a'Ud 
varieties of evergreen trees that have proved hardy in .Ne.w^ England, 'is,, appended, 
most of the species being conifers. 

',,T'lie cork tree (Querous suber), No. 1222,pp.' 

1959S, 19394). -Notes are given on the history, cultivation,, and uses of the cork oah. 

, Motes, on the Douglas fir, ,N. 'I. CRAMAY (Aomr» Boo. Mog.Agr. Belg., 1S99-, pp. ISS, 

' ''15S-lGl}.—l^oteB on.'Bs€udoismg'a dongkmi^' 
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Heiglit growtli in plantations, J. Simpsox { (.iai'd, Cliron.^ d. ser., ,.■’6' (1890), jVo. 
669, pp. 1S7, Discussion of tliis sniycct as applied to forestry. 

Slieep grazing in Arizona, E. S. Gosxf.y (Forester, 5 (1899), Ko. 10, pp, OdO-Odo ). — 
Til© autlior defends tlio claim of the slieepmen that grazing does not seriously injure 
forests or interfere with irrigation works hy causing them to fill with silt^ etc. 


SEEDS— WEEDS. 

G'ermiiiatioii tests witli onion seeds, E. H. Jenkins (Gonneeti- ■ 
€Mt State Sta, Bpt. 1898^ pp, 318-816 ). — A number of experiments Eave 
been, made wit li onion seeds to test their Yitality as affected bjMige, 
crop, and variety. Comparisons were made between the vitality of 
Connecticut and California' grown seeds, from which it appears that 
the latter possessed a higher i^ercentage of germiiiative ability than 
Oonneeti cut- grown seed. The average vitality of Goniiectient-grown 
seeds of the crops from 1894-1898 was tested with the result that the 
1898 seed was found to |)ossess an unusually low vitality, the reason 
for which is unexplained. The germinative capacity of different varie- 
ties of onion seed was tested, Yellow Globe, Bed Globe, White Globe, 
White Portugal, and \Yethersfield Bed being comifarecL All the 
varieties possessed essentially the same germinative ability except' the 
White Portugal, which was about 6 iier cent below the average of the 
germioation of the other varieties. The tests of the Ooimecticut- grown 
seed are given ill tabular form. 

Crimson clover seed, A. J. Piexebs ( U. S, Dept. Af/r., Bitiskm of 
Botany dr. IS^pjp. 4^ fig, 1 ), — The increased use of crimson clover as a 
standard crop has led to inquiries regarding its seed. The seed is 
described, and in general it is stated that crimson clover seed is less 
liable to contain weed seed than that of the other clovers. In a num- 
ber of tests made at the laboratory, however, the seeds of 50 weeds 
have: been found more or less frequently. The most serious adultera- 
tion is that of the Egyptian Glovev {Tr if oliiim atemndrimm). The dif- 
ferences between the 2 kinds of -seeds are pointed out so that one 
may be able -to- recognize admixtures of the less desirable species. 
'.Kotes are, given on the germination of clover seed and the amount of 
. seed required per acre. The seed laboratory also offers to test samples 
' 'Sent :,'for that ■ purpose. 

. the presence of hydrocyanic acid in the seeds of Vicia, 
E. E. Bseuning- and J. Van Haaest (Bxtr, from Eee, Trai\ Ghim, 
Pay$-Bm^ 18 {189'9fi No, 6, pp, 468--471).— The authors have made a 
' study of the seeds of a' number of species of- Yicia to determine the 
presence of hydrocyanic acid by the method suggested by Dragen- 
dorff. ' Among the species examined were various varieties of Yieia 
saHrn^ V, eanaimsis, Y. Mrstita, V, angmtifolm, . Y. narhonensis^ F, 
craem^ Y.bmmis^ Y,<UspermayY.2>mmnim', mid loea^suMcta. ' Among 
these the Y. angimitfolm yielded the, maximum amount of iiydro- 
■ cyanic acid.. 
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The conclusions of the authors are that most species and varieties of 
the genus Ticia contain amygdalin or analogous bodies, and that the 
seeds of certain species possess a considerable quantity of hydrocyanic 
acid, under certain conditions the amount being sufficient to injure 
animals. To this fact may he attributed the injiirioiis effect of feeding 
some species after the seeds have matured. 

Some cliemical changes in the germination of the seeds of 
Vicia faba, I. Shulov {Izv, Iloseoiv SelsJc. Kkoz, Imt,^ o {1899)^ pL 2^ 
pp, 192-202 ). — Seedlings 10 days old were investigated. Of the results 
obtained hj the author the following are the most important : Asparagin 
is rather uniformly distributed in tlie various organs, while the other 
aiiiido compounds show a much higher conceutratioii in the cotyledoiis 
than in the stalks. The results obtained by T. Lokot with regard to 
|)eas are quoted at length. In the latter i3lant scarcely any difference 
was observed in the concentration of asparagin in different i)arts of the 
plant, while the coiicentratiou of the other amido conipoiinds varied 
greatly.-— p. fieeman. 

Experiments with weeds, B. D. Halsted {JS^etc Jersey Stas, Bpt 
1898^ pp, 332-334 ), — In 1897 the authormixed and sowed broadcast the 
seeds of 30 species of weeds, the object being to note the different degrees 
of ability to inaiiitain themselves against one another. Only about 
two-tliirds of the different species of seed germinated. By midsummer 
15 species were well represented. The more or less conspicuous were 
sunflower, thorn apple, ragweed, ketmia {HiMseus pigweed, 

lady's thumb, velvet leaf, chickweed, catchfly,' mallow, purslane, wild 
carrot, shepherd’s purse, and Mexican tea {Chenopodium amhrosimdes). 
By the end of the season a number of these had disappeared. The fol- 
lowing year the sunflower failed to appear and its place was taken by 
Mollugo vertlelllata^ and Chenopodium album had become more abiiudant 
than C, ambnmoides,^ During the season covered by the report, 28 
species have been observed on the xflat in numbers ranging from several 
hundred specimens down to only one or two. Among the troublesome 
weeds noted, mention is made of crab grass, but this is kept in check 
to a considerable degree by a smut fungus (UstilagO' rahenliorstmna)^ 
affected x)lai!ts rarely if ever producing seed. 

Moxioiis weeds of Wisconsin, E. S. Goff { W'mmisin 8ta. Bui, 76^ 
pp, 53^ figs, 39 ), — The author gives the text of the amended Wisconsin 
weed law, in order that fai*mers throughout the State may have it in a 
convenient shape , for reference. In order to assist as far as imssible in 
destroying the weeds proscribed by law and also other noxious weeds, 
descriptions are given, and the best methods of eradication suggested 
for the following weeds : Canada thistle, burdock, white or ox-eye 
: daisy, snapdragon or toadflax,.; cocklebiir or dotbur, sow thistle, sour 
■dock, . wild 'iiiustard, wild parsnip, ■Eussian thistle, quack grass, wild 
Carrot, ' chicory, bindweed or moriung-glory, horse nettle, bultkio bur, 

. pricldy lettuce, and long-leaved' plantain.; ■ > 
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Report of Stockliolm Seed Control Station, 1897-9S, 0. Stjerkquist {Tiin, 
Stockk. IJins HushiUnings-saUslc., 1890^ Maij^ jip. 99-113; June, pp, 130~1S5; July, pp, 
149-15G,Jlgs,j3 ). — Illustrations are given of a number of new forms of apparatus con- 
structed by the author for seed examination. 

Report of the seed testing at the Modena Experiment Station during the 
year 1898, F. T 0 DAR 0 (S/a 2 '. Sper. Ag7\ ItaL, S3 {1899), Xo. 3, pp. 357-373), — Detailed 
reports are given of the results of tests of some 590 lots of seeds of all kinds, together 
with special investigations for dodder in clover and alfalfa seed. 

Tests of the vitality of vegetable seeds, E. H. Jexkixs (Conneeiicut Staie Sia. 
Upt. 1898, pp. 310-313), — Since iSTovember, 1897, 33.T samples of seeds have been 
examined as to their vitality. This has been done in the interests of seed growers 
and seed dealers in the State. The methods of testing were those adopted hy the 
Association of American Agricultural Colleges and Experiment Stations (E. S. R.^ 9, p. 
143). The results of the tests are tabulated, in which the age of the seed as reported, 
number of samples, and maximum, minimum, and average of germinations are given. 

On the absorption of nutrient solutions by wheat and their influence on 
germination, Yincekt {Ann. ScL Agron., 1898, If, Xo. 3, pp. 373-303). 

The Amexican Cuscuta, E. Schribaux (Jour.Agr. Prat., 1899, IT, Xo.3S,pp.dlS, 
419, phi), — The author figures and describes Cuscnia gronoviL On account of the 
feet that this species is said to be parasitic upon a number of" plants, the author 
thinks that there is clanger from its introduction into fields of forage plants. 

On the destruction of Ciiscuta by fire, Jaurand (Jour. Agr. Prat., 1899, II, Xo. 
SS, pp. 433,434). — ^The author recommends the covering of affected regions in alfalfa 
fields with straw or other litter and burning in the early autumn. In this way he 
claims to be able to rid fields of this parasite without serious injury to the crop. 

Destruction of Cuscuta by copper sulphate, A. Brandin (Jour. Agr. Prat., 1899, 
II, Xo. SS, pp. SS5, 336). 

Nut grass (Jour. Agr. and Ind., South AusiraUa, 3 (1899), Xo. 5, pp. 438-430, 
pi. I). — Illustrated notes are given of Cgperue roiundus, which is said to have been 
introduced into Yew" South Wales and Queensland with importations of dahlia roots. 
Directions are given for the eradication of this i:)est. The one most advised is the 
repeated cutting and removing of the plants. 

DISEASES OF PLAITS. 

'Report of. the botanist, B. B. Halsted (N’ew Jersey 8tm. Rpt 
1898^ jyp. 291-370, ftps. 21). — As in prevloiivS years, tbe principal lines of 
experimentation in the held have been 'with truck crops. Spraying 
experiments have also been continued, in which Bordeaux inixtiire, 
ammoniacal copper carbonate,. soda-Bordeanx mixture, and creoliii were 
tested. Greenhouse investigations have been con tinned upon a number 
of plants, prominent among them being roses and violets. E'otes are 
given on the pear blight, which is being studied in an orchard that lias 
been placed at the disposal of the. station for a period of 5 years. 
Studies on weeds and weed seeds have been continued (see p. 749), and 
numerous acHitioiis to the herbarium are reported. 

Ugeperimenis witJi turnips (pp. 292-299). — In continuation of the 
former experiments (E. S. B., 10, p.- 443) the 'study of club root was 
■pursued. Buring the season covered by the report the ninth and tenth 
crops' on the same land were grown, and the soil 'had become thoroughly 
infested with Fkmnodiopltora brassiecc. Gas lime, carbonate of lime, 
sulphur, and, corrosive sublimate were tested. On both' the first and 
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second crops siilpliiir and corrosive sublimate were witlioiit any especial 
etlect, wbile the limed plats were almost without trace of club root. 
Leaf spot . and heart rot were noticeable, but no difference in suscepti- 
bility as to variety was noticed. 

Mq)enments with pot afoes (pp. 299-309). — Experiments on the repres- 
sion of potato scab have been repeated, for 3 years (E. S. E., 10, p. 444), 
in which a number of substances have 'been tested, both as soil treat- 
Mients and when applied to the tuber. In 1898 sulphur, potassiiiin 
siilpliici, creolin, and corrosive sublimate were coniparecl. From the 
yield of the different plats the lowest percentage of scab was obtaiiiec! 
where sulphur was applied. Lime tended to increase the liability to 
injury, while corrosive sublimate applications are said to have been 
without apparent benefit. In another series of experiments |iotassiuin 
siilphid, potassium sulphate, ammonium sulphate, and creolin were 
added to the fungicides tested in previous years, but the wet season 
interfered to such a degree that fully 40 per cent of the tubers rotted 
in the ground. 'Where corrosive sublimate had been used only 3 out 
of G3 iilants were lacking at harvest. In this experiment, as previously, 
sulphur gave the greatest freedom from scab, followed by potassiiiin 
siilphid, the other substances seeming to have been without effect. 

All experiment is reported on the value of different parts of a tuber 
for seed, in which the stem, middle, and bud ends were compared. No 
material difference was noticed in yield- that could be attributed to the 
different pieces. 

Experiments with hemis (pp. 309-313). — Experiments with beans have 
been continued, the ninth and tenth crops being reported upon at this 
time. Neither the pod spot fungus nor bacteriosis was abiindaiit dur- 
ing the year. Spraying experiments were conducted, from which the 
yields obtained were to the advantage of Bordeaux mixture, followed 
by soda-Bordeaiix mixture. Creolin and amnioniacal copper carbonate 
w^ere without effect, the yield from the plats sprayed with these sub- 
stances being less than that obtained from the check. In another 
series of experiments ammoniacal coxiper carbonate as a fungicide gave 
results next in order to Bordeaux mixture. On one plat of new land 
which had received a dressing of soil from old bean laud, a yield ecpial 
to the best obtained where fungicides were used, is recorded. 

Exjyeriments with sweet corn (pp, 313, 314). — Five varieties of sweet 
corn, were planted in various plats. . One, First-of-All, was found to be 
very susceptible to the bacterial disease due to Pseudomonm MewarfL 
as well as to com smut. ' At harvest it was found that cross fertiliza- 
tion had taken place between the different varieties to a eonsicierable 
extent. 

Experiments with peas (pp, 314-316). — ^So-il tr.eatmeB,tS; with siilfhttt,, 
corrosive sublimate, carbonate of lime,and' eopperv-Buiphate were, tested, 
tor the prevention of stem blight., . With ^ the' 'exception -of sulphur, 

. ail the fungicides tended to repress the '^disease- , - On the-' second crop 
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of peasj mildew {Erpsiphe martH) was quite abiindaiifc but did/ not' 
iiiateriaily injure tlie crop. Vines sprayed with Bordeaux iiiixtiire 
liacl less niilclew than the others, but the stem blight was not lessened 
to any extent. 

Experiments icUh ftmiatoes (pp, 316, 317).— Where tomato vines were 
sprayed with Bordeaux mixture, the blight {Clados^xmum'fodxttm) was 
rediieed and the yield of fruit increased. Soda-Bordeaiix mixture and 
creolin were less efficient. Tomato plants grown upon new lands suf- 
fered more from blight than those upon soil which had previously 
grown tomatoes. Comparisons are also given upon the relative yield, 
date of ripening, etc., of a number of varieties. 

MmeUaneous experiments with vegetables (pp. 318-334). — Notes are 
given on exi)eriinents with Lima beans, onions, spinach, eggplant, let- 
tuce, cucumbers, beets, and celery. In Lima beans there was little 
disease, and where Bordeaux mixture and soda-Bordeaux mixture were 
employed no spotted pods were seen. Inoculation experiments with 
onion smut ( llroegstis cepnlw) were tried, in which contaminated soil 
was introduced into, rows without effect. Fungicides and shading 
were tested Avith spinach. No blight appeared on any plats during 
the season. , Shaded plants were found to be more vigorous than those 
groAxti in the open. In experiments with eggplants, 5 tiroes as many 
soiiiul fruits were obtained from plants grown on new ground as on old 
ground, and the decayed fruits were 16 per cent on new groiiiid and 
61 per cent on old ground. Different degrees of susceptibility to leaf 
blight (Septoria kictuew) were observed in a number of varieties of 
lettuce. Nitrate of soda applied to the plats was without effect on the 
fungus or growth of the plant. In experiments conducted for combat- 
ing cucumber anthraenose, Bordeaux mixture and wSoda-Bordeaux mix- 
ture proved quite efficient. Experiments with beets were conducted 
to test the value of fungicides for controlling leaf spot {Cereaspora 
ietimUi), But little disease was noticed where the plants had been,, 
sprayed with Bordeaux mixture or soda-Bordeaiix mixture, while the 
'attack' on the other plats was not severe. In experiments with celery 
but little difference was observed on' the shaded plats or where open 
culture was given and no difference in liability to fungus attack was 
observed. 

Experiments ttiili ornamentals (pp. 324-327). — Obser Actions are given 
on some diseases, and methods of combating them, of Auolets, China 
asters, pinks, nasturtiums, mignonette, phlox, gladiolus, canuas, dah- 
lias, ampelopsis, hibiscus, hollyhocks, Japanese redbud, peonies, and 
chrjsantheiniims. 

Expermienfs with frees (pp. 334, 335). — A brief report is given of 
experiments, with 'young chestnut trees. While in the nursery they 
were badly attacked by the fungus Marsonia ochrolenca. After trans- 
planting and spraying 5 times with Bordeaux mixture they presented 
a mucli' better appearance. The fungicides, however, seemed to burn 
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tlie foliage to, some extent. Similar treatment witli'liard maple seed- 
lings was witlioiit efl'ect in cliecking an unknown blight. Horse cliest- 
iiiit trees badly attacked by FliyUosticta sphwropgoiilea were siiccessfolij 
sprayed with Bordeaux mixture, the sprayed trees being iiiiic'li bealtli- 
ier in appearance than those not so treated. 

Exi)erim.€nts witJiJ'migwiiles (pp. 3305 336). — Formulas and metliods 
of preparation are given for the fungicides i*efeiTed to above. 

Experiments with shading (pp. 337, 338), — The results of these experi- 
ments have already been referred to under the different crops and are 
noted elsewhere. (See p. 752.) 

Experiments on old and new land (pp. 3e38~340).— These experiiiieiits 
have been referred to above. Gains were noted in the yield of wax 
beans, turnips, eggplants, peas, and tomatoes when grown on new 
land, and losses for tomatoes and cucumbers. 

Notes on pea and hean root tnhereles (pp. 340-343). — Experiments are 
reported in which the effect of soil inoculation of peas is shown. 
Peas were planted upon soil where no leguminous plants had grown 
for at least 8 years. Portions of the plat received a dressing of .soil 
that had recently borne peas. At harvest 10 plants were taken at 
random from the treated and untreated plats and the tubercles counted, 
the result being that there were nearly 10 times as many tubercles on 
the roots of treated vines as on the untreated vines. The presence of 
root tubercles on plants from the untreated plats is said to indicate 
a prolonged vitality of the germs. Observations made upon the second 
crop showed an almost total absence of tubercles, due doubtless to the' 
different conditions of temperature or the presence of sufficient com- 
bined nitrogen. Differences are also noted between the tubercles occur- 
ring on the roots of beans and peas. 

Experiments with asparagus rust (pp. 343-348). — A bulletin has been' 
issued by the station on this subject (E. S. 11., 10, p. 650), in which the 
information here given is reported. 

Experiments with sweet potatoes (x^p. 348-351). — In continuation of 
previous investigations (E. S. E., 10, p. 449) the method of applying 
sulphur and kainit .wars studied, from which it was ascertained that 
sulphur will check soil rot while kainit also has a beneficial influence. 
It is claimed that when these fungicides are sown broadcast at the rate 
of 300 or 400 pounds xier acre, a good crop of sweet potatoes may be 
grown on badly contaminated soil. 

, Experiments with pear Might (pp. 352-354). — A progress report is 
made on an investigation of this disease (B, S« E.j lO, x>. 449)., W,hile,„' 
no very definite results have been obtained, summer-pruned' trees gm& 
the better yield in the xiruning experiments,, and in the culture experi-' 
'meiits'the well-cultivated trees receiving barnyard manure,' gave ■ the, 
largest returns. 

Experiments ' with peacEroot results 

w.ere obtained in experiments conducted , to lest soil conditions as 
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Teliited to root knot. Similar results were obtained in C3X peri merits 
wlierefiiiigicides were added to tlie soils^ no galls having appeared on 
any of the clieck plants. 

The finding of2)eaches (pp. 357-350).— The aiitlior notes the ])rematiire 
ripening of peaches in a number of localities, wiiicli is tliougiit to be due 
probably to the cause which produces what is known as peach yellows 
(E. S. Ih, 3, p. hSo). 

Fungi \u related to iceather (pp. 359-370).— The substance of this 
article was presented before the Section of Horticulture and Botany of 
the Association of American Agricultural Colleges and Experimental 
Stations at its twelfth annual meeting.’- In general it is shown that 
severe attacks of a large number of fungus diseases may be expected 
in seasons having a relatively high humidity.' 

Mildew of Lima beans, W. 0. STURCiis ( Stcite Sta, Ilpt, 
1698^1)}). 236-241X — In continuation of a report on the disease of Lima 
beans, published by the station in 1897 (B. S. B., 10, p. 296), cooperative 
experiments have been conducted, in which, it was sought to test the 
difference between thick and thin planting and upright and slanting 
poles, as regards the prevalence of mildew. 

From the results tabulated there appears to be no difference what- 
ever due to the position of the poles, and the difference in stand did not 
seem to materially affect the presence, of the disease. It is stated that 
experimental rows ran in such a way that the soil at one end of every 
row was deeiciedly more moist than at the other. If tliis had been fore- 
seen the rows would have been run in a different direction, so that there 
would not have been a possibility of infection at the lower end of each 
row. 

The investigations do not warrant any conclusions, but serve to 
emphasize the importance of selecting high, well-drained land for the 
culture of Lima beans, and indicate that wet soil tends to induce the 
spread of mildew to a degree which no cultural methods will wholly 
counteract. 

Some coiainon diseases of melons, W, G. Stitbgis ( Oon-wccticwf 
SfMie 8ta^. Bpt 1898\p2). It is stated that the growing of melon's 

in southern Connecticut for several years has been attended with very 
discouragiiig'rasiiltsowing to the attack of a number of diseases, which 
led the author to make an investigation as to tlie nature of the trouble' 
and possible means of prevention. 

The ffrst disease considered is that which has been previously 
described by E. F. Smith, of this Department, as the bacterial wilt of. 
melons.- This dise.ase is said to'-be caused hy BmiUms traeJteipMl^^^ 
The author' describes' the disease at considerable length and finds asso- 

J U. S. Dept. Agr., Ofli'ce of Experiment Stations Bui. 65 j also E.'S. R., 10, ,p. 712. 

2 The original publication anti description, of -this di86.ase.' ‘was given, in Centbl. 
Batt. n. Par., 2. Abt., 1 (1395), No. 9-10, pp. 364-374. 
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ciatecl with it, as previously suggested, a -species of Fiisariiim to wbicli 
part of the wilt disease is probably due. 

The second disease, which has been under consideration for several 
years, causes serious injuries to miiskmelons. It is a black mold occur- 
ring ill circular patches on the- leaves and is known as Alter narki hras- 
siece nigreseens. This fungus was previously noted (E. S. E., 8, p. 411 

The third trouble seems to be a physiological one and follows the 
siitlden clistiirbaiice of the equilibrium between water absorption and 
evaporation. 

Experiments for the prevention of these ditterent diseases were com 
ducted with Bordeaux mixture, potassium sulphid, sulphur, and laurel 
green, the latter a combined fungicide and insecticide said to coiitaiii 
■10 per cent of copper and 3.75 per cent of arsenic. The application of 
sulphur to the leaves of melons is not to be recommended, xilthoiigh 
it has some value as a fungicide, it tends to seriously burn the leaves. 
The susceptibility to the baiderial wilt seemed to be unaffected by the 
presence of fungicides. Dilute Bordeaux mixture and potassium siilphkl 
are both regarded as efficient preventives for the blotching* of melon 
leaves by 'the fungus Aiternaria. The results obtained with laurel 
green used as a iiingicide wmre unfavorable, and tlie author does not 
feel ^varraiited to recommend its use. For the' prevention of the physio- 
logical trouble of which mention has been made, the author recommends 
that when melons are grown upon loose sandy soil, it is advisable to 
apply fertilizers in small amounts at intervals throughout the season or 
until the spread of the vines makes tillage no longer practicable. In this 
way the vigor of the vines may be maintained, and they will be more 
resistant not only to disturbance in the physiological equilibrium, but to 
fungus attacks likewise. 

Prelimmary notes on two diseases of tobacco, W. G. Stuegis 
{Conneetieut State Sta, BpL 1898^ pi). 212-260 ). — iNotes are given on the 
so-called ‘Dmlico’-' or mottled top of tobacco, and a second disease 
called spotting *' of tobacco. The calico or mottled top, which the 
author considers different phases of the same disease, is very common 
in certain portions of the tobacco regions of Oonnecticiit. The char- 
acteristics of the diseases are pointed out, the calico being' character- 
ized by a mottled appearance of the leaves, at first almost imperceptibhq 
but soon spreading in blotches all over the leaf surface, the contrasted 
shades of green being very noticeable. The effect of soil conditions on 
this disease was investigated, and it was found . most abuiiciant in the 
close clay soils on the east side of the Connecticut Eiver and more, 
sparingly in other localities. Varieties and methods of , culture were 
investigated without obtaining any definite conclusions. Tlienppliea- 
tion-of fertilizers 'to the tobacco fields was studied, and it 'was foiiiid'' 
'/'that' where' barnyard ' manures were extensively used, .disease- was, 
■Misii ally present, while wdiere cliemica.l ,',,'fertiiizers were 'used .almost 
■■ 'exclusively there was little disease. This, does ''not warrant th'O state- 
■;'',-ineiityhoW'ever,.tliat -the, fertilizer... .is responsible for the presence ' 
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absence of the clisea:se, since exceptions are noted where applications, 
of both kinds of fertilizer had been made. 

Experiments were concliicted in whicb seeds from badly diseased 
plants were collected and grown in a hotbed, with the result that of 100 
seedlings not one showed a trace of disease. This seems to indicate 
that the disease is not contagious, and as yet no direct inforniatioii is 
known as to its infectioiisness.- As far as the author has been able to 
ascertain, it is not caused by insects, nematodes, or parasitic fungi, nor 
have bacteria been observed associated with it. He seems to think 
that the disease is a physiological one, caused primarily by sudden 
changes of atmospheric conditions disturbing the normal balance 
between evaporation of water from the leaves and its absorption by the 
roots, and secondarily by soil conditions which prevent the speedy 
restoration of that balance. 

The spotting of tobacco is briefly described and it is said that when 
present to but a limited extent it results in giving the leaves an 
increased market value, but when badly aifected, the tissues of the 
leaves are completely destroyed. 

Eotes are given on investigations of the mosaic disease and a spot 
disease which have been studied to a considerable extent by investiga- 
tors abroad. In view of the possible identity of some of these diseases, 
it is deemed best to record such facts regarding them as experiments 
may show without generalizing from the rather uncertain character ot 
the evidence presented. 

Abacterial disease of the sugar beet, Clara A. Cunningham 
{Pro€, Soc\ Prom. Agr. 1898, pj), 111-143). — The autlior describes 
a disease of the sugar beet which appears to be not at all rare, at least 
in Indiana. The whole beet plant is attacked so that the diseased beets 
can be readily distinguished in the field. The outer and older leaves, 
.die early and the younger heart leaves become wrinkled, curled, and of 
a yeliowish-green color. The root of a diseased beet shows no exterior 
iodications of the disease, but when cut open striking difierences are 
noticed in the appearance of the fibrous rings. The ■ diseased' root 
'shows dark rings, quite, different from the cream-colored ones of the 
healthy beet. When exposed to the air they become darker, sometimes 
becoming black after a few minutes. 

. Numerous cultures upon gelatin and agar havebeen made which seem 
to, indicate that the trouble is due to bacteria. The behavior of the 
organism on the media is .shown, and associated with it' was a second 
germ that seemed to have nothing, to do with the disease in questio,n. 
The organism which is considered as the cause of the disease is'a small, 
colorless, bacillus,' measuring 0.9 to 1.3pin length, by from O.o to 0.8/i 
in breadth. In the' beet tissue it is usually quiescent, but in cultures 
is motile. ' It„i,s readily, stained, but' the presence or absence of dlag'ella 
.was not demonstrated. ' In most culture media an abundance of gas ,i'S " 
formed which is shown,' to be composed of carbon dioxid, oxygen,' hydro- 
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geii. and nitrogen, tlie last being 10 per cent or more of tiie total amount . 
formed. Inoculations of bealtby beets .in the field and greeiiiioose 
appeared to transmit and set up tlie disease, altlioiigii the results were 
not entirely conclusive. 

The shot-“hoIe effect on the foliage of the genus Praians, B. M. 
Degg-ar (Froc, Soe, Prom. Agr. Se-L^ 1898, lyp. 61-69 ). — The jiiithor' calls 
attention to the shot-hole eftect produced by a miinber of different fungi 
wiiich attack leaves. A list is given of 12 species of fungi all of wliicli 
produce a shot-hole effect on different species of Priiniis, and 2 others 
are mentioned which do not cause this distinctive marking. From the 
number of species producing this effect the author was led to believe 
that it was the result of the reaction of the injury on the part of the 
host plant. Spraying experiments were conducted with quite a number 
of chemicals, among them formalin, picric acid, corrosive sublimate, 
and improperly-made fungicides, in all of which similar results were 
obtained. From these experiments and from other observations the 
author vStates that it is evident that the shot-hole efl:ect of plums, 
peaches, cherries, etc., is a x^eculiar reaction of the plant to injuries 
such as may be produced by many fungi, by certain chemical reagents, 
and possibly by other causes. These injuries assume an economic 
importance not only from the point of view of fiiogiis attacks, but also 
suggest special care in the apidication of copper compounds to the 
foliage of susceptible varieties. 

Miscellaneons notes on plant diseases and sprajing, W* ;C. 
Sturgis {Gonmectimt State Sta. Bpt. 1898^ 261-M7).—'^ote% are 

given OB Moniliafruetigenu on the peach, bacterial blight of Lima beans, 
damping- off* of peas, relation between plant diseases and weather, a 
convenient method of preparing Bordeaux mixture in small quantities, 
and on some forms of spraying apparatus. 

During 1898 an attack of unusual severity of Monilia on the peach 
was noted. In addition to peaches it was also abundant on the orna- 
mental shrub known as the double-tiowering almond. After destroy in g 
the blossoms, the fiiiigus worked upon the twigs, killing the tissues and 
causing the leaves to wither. During the fruiting season another attack 
was noticed, the disease spreading widely and in conjunction with the 
scab fungus causing a very seriou>s loss in the peach crop. It was 
thought that pruning and spraying the trees would probably have pre- 
vented the loss to a great ex.tent. 

A bacterial blight of Lima beans, due to Baeillm phaseoli (B. S.TL, 
9, 1058), is briefly described. Based on previous investigations it is 

thought that 2 sprayings, o,ii July 15 and' August 15, 'would:, 'probably 
have, decidedly lessened the injury 'caused by it.,. 

The damping-ofl* of peas,, which ordinarily does not cause serious 
.'damage in the open,, is said to have greatly injured garden peas, in'.OEe 
..'localityto such an extent that it was..a,'.diffi.cult matter to seciirea crop. 
This disease, which is duetto Artotragm {Fythium) debargmm^ is briefly 
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described, and it is suggested that thin planting a.ud the use of chem- 
ical fertilizers, would greatly lessen the liability to loss. 

The author discusses the relationship between weather and plant dis- 
eases, commenting upon the prevalence of disease in a wet autunm fol- 
lowing a dry summer. A method is given for preparing Bordeaux 
mixture in 5-gallon quantities from previously prepared inaterials which, 
in the way suggested, may be kept for an iudetiiiite time. 

notes are given on a number of forms of spraying apparatus wliich 
were tested at the station during the psiist season. The principle upon 
which the barrel pumps work has heen previously described by this 
station (E. S. R., 10, p. 60). A form of spraying apparatus to be used 
with pails with a detachable kerosene tan.li; is described at some leugth. 
It is stated that the tank can be removed and the aperture closed, after 
which it may be used for spraying fungicides, and it is well adaj>ted for 
spraying plants on a small scale. 

Rusts of laorticultural plants, B* D. ILvlstkd* {Flortats^ Exchange, EB{100(^), iVi). S, 
p. 60), — A lecture Before the Massachusetts Htortioultiiral Society. 

On tile white rust of iiorse-radisli and "black salsify, Weiss ( Prakt. BL Pjlan^en- 
schit^, (1989), AB. 7, pp, 51, 5'^). 

On tile prevention of apple scab, A. voN D»Eit Flanitz (Prak, Eatgeber (Met u. 
Garicnbati, 1S99, No. $0, p. 265). 

The canker fungus {Bd. Agt\ (London'], Leaflet No. 56, pp. 7, figs. 2). — jS^otes are 
given on Nectrla ditissima, which causes what is liiiown as canker on apple trees. A 
description and life history of the fungus is given and methods for its prevention 
described. Yonug trees should be examined, for any signs of canker and infected 
parts cut out with a shaip knife. or, where possible, branches should, bo cut away. 
A strong solution of copper siiliihate applied isi the late autumn or wiiitei' is also 
recommended. Apple trees should be kept fr*ee from the apple aphis, as these 
insects convey the spores from tree to tree- A number of diseases are described 
which are sometimes mistaken for canker, one of the most common being the lire 
blight due to Bacillus aniiflomrus. 

Hotes on a gum flow in fruit trees, O. J oKiso n (Mitt. K. Garlmihau. Gesell, Pteier^ 
mark, 1899, No. 7-8, pp. 138, 139), 

Fungus parasitic diseases of the grapevine, A. A. Yaciievsk,!: (Pi. .Pvtomhurg:' 
Min. Jgr. and Imp. Domains, 1899, pp. 2-83; rer. in Selsk. Kha::. i Lyenov., 194 {/89B), 
July, p. ISO). 

Recent investigations on black rot, A. Prcine'!' {Rev. lit., 1899, Nos. 292, pp. 
110-115; 293, pp. 135-140), ^ 

The occuiTence of black rot on grape.s, J. Gbs-prs (Prog. Jgr. <1 Fit. (Ed. V Ksi), 
21 (1900), No. 2, pp. 53-56).— The author points out the relationslup hotwecu {lie 
appearance of the black-rot fungus ou grapes and the tiiiio of its occurreitce on 
the leaves. The second invasion of the farigua on the leaves produces the first 
attack on the fruit, etc. It is believed that tlio most favorable time for applying 
the fungicides for this disease is prior to the-tirst attack on the leaves”, aithough 
applications should be made later in the season. 

Results of 'expeximents in combating black' rot, G. Duiaj'OUiU>BAZlN''' '(i'-Vo//*' 
Af/r. et Fit. (Bd. L’Mst), 20 (1899), No. 39, 3^7-360). — Bordeaux mixture, copper 

sulphate, and Bordeaux mixture containirig- mercury were tested,. b ,, applications 
; being, given.' to the vines. ' The- time of appearance. of the. different attacks of the 
fungus are given. The ^ author states that 'the ' 'experiments show that .absolu t(^ 'pre-" 
vent ion, of black rot is possible. In the vineyards covering 15 hectares 'whciro' the 
fungicides were employed no trace of black rofe rivas found, while in the checks 
there was not a sound leaf or grape at the end. of tiie season. 
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Experiments in treating black rot in 1899 in Haute-Garonne and Bas» 
Amiagiiac, J. B. Sendbrens [Prog, Agr. et Vit, {M. UEst), 20 {1899), ISh. 44, pp. SOI-- 
511). — A report is given of experiments conducted in a number of vineyards witli 24 
fungicides of different composition or strength for the prevention of black rot. 
The best results were obtained with a mixture composed of copper sulphate, soda 
carbonate, and water, containing 2 kg. of copper per 100 liters. 

Piingiis diseases resembling black rot, V. Ducomet (Prog. Agr. et Vit. {'Pd. VEst), 
20 [1899), No. SB, pp. 276-285, pi. 1). — The author describes a number of diseases of 
plants ivhich bear a superficial resemblance to the black rot on the leaves of the 
grape. Among those described are leaf spots of various rosaceous plants, leaf spots 
of sycamore, parsley, pear, orange, violets, and strawberries. The fungi causing 
these different diseases are described, the time of their principal attack mentioned, 
and suggestions given for the prevention of the disease. 

Bar cockle ( Jour. Agr. and Ind., South Australia, 2 (1899), No. 5, pp. 431, 432, 
fig, 1). — A’ description is given of the attack of Tylenchus scandens on wheat. As a 
suggestion for the prevention of the spread of this pest it is recommended that all 
diseased grain be separated by floating in water prior to seeding. 

A sugar-cane pest in Madras, C. Benson (Dept. Land Records and Agr., Madras, 
Vol. II, Bui. 36, pp. 113-133). — Notes are given on the cane disease caused by attacks 
of TrichosiJueria sacclmri. The symptoms of the disease and methods by which it is 
spread are described. It is stated that in Madras the method of rotation is such 
that the ground is practically in sugar cane continuously. Investigations have 
been made and the disease has been found present in every district in which sugar 
cane is cultivated to any considerable extent. The life history of the fimgiis is 
described at considerable length, as well as numerous fungi which are more or less 
related to it. 

Concerning a bacteriosis of Dactylis glomerata, E. Eathay (Sep. Siisher. 
Math. Natiirw. Cl. K. AJmd. Wiss. IVienna}, 108 (1899), I, pp. 6). 

On the best time for the treatment of Oidium, A. Laurent (Prog. Agr. et Vit 
(Pd. UEst), 20 (1899), No. 46, pp. 252, 253). — The author states that 2 applications 
of sulphur in April and May and 1 during June, July, and August are sufficient 
for preventing attacks of mildew under ordinary conditions. 

Recent observation.s on combating Peronospora and Oidium, E. Mayer (Ber, 
Verhancll, 17 Pent. Weinlaiikongress, Main::!, 1899, pp. 58-74). 

The peronospora of beets, P. Voglins (Extr. Ann. B. Aecad. Agr. Torino, 42 (1899), 
pp, li, jd. 1). — ^Gives description and notes on Peronospora sckachtii. 

A disease of sycamores in the Luxemburg gardens, A. Girard ( Conipt. Bend. 
JSoe. Biol. Paris, 11. ser., 1 (1899), No. 23, pp. 565, 566). — ^Notes are given on (llampo- 
riuni nervisequuM. 

The red rot of spruce, C. BoMMEK(ilwk Soc. Cent Forst. Belg., 6 (1899), No. S,pp. 

55S-507). 

A new disease of azaleas, J. Yoglino (Malpighia, 13 (1899), pp. 73-86; aba. in 
Bot. (kmlhl., SO (1899), No, 8,pp. 313, 314).—ViotQB a very destructive disease due to 
asrate, which is described as new. 


ENTOMOLOGY, 

Report of the government entomologist for the year 1898, 0. P. 

Loxjnsbxtey {Dept. Agr., Gape Good Hope, 1899, pp. P).— In this 

report the author has summarized the work of the government ento- 
mologist, and gives an account of the assistance which the government 
is rendering in the way of combating injurious insects. Some progress 
is reported of cooperation of private individuals with the government 
: , ; s:17020-r-^ 
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for tliis purpose. lu Gape Golony fumigation by means of liydrocyanic- 
acid gas lias been carried on largely by certain companies which have 
undertaken the work. The extent of such, fiiinigatioii is steadily being 
increased and good results have been reported. The entomologist lias 
devoted some ■ attention to the collection and distribution of vedalfm 
INiimeroiis t>ackages of this insect have been prepared and sent to vari- 
ous addresses. An attempt was made to introduce from Geyloii, speci- 
mens of CMIocortis oirozmidatusj but without success. A similar iinsiic- 
cessfiil attempt was made at introducing Orcus ehalybetis from New 
South Wales. The ollice succeeded in sending live specimens of A;ro- 
ehomus nigromaciilatus to Oeyion and to New South Wales. The prac- 
ticability of iiitrodueing hymenopterous j^arasites of scale insects is 
discussed, as well as the question of importing fungus diseases of these 
insects. 

Biological and economic notes are given on a large number of insects 
which proved injurious daring the season. Among these injur ions 
insects various scales occupy a i^romiueiit place. Besides scales we 
may mention the following as esj)eoially injurious: Codling moth, fruit 
fly {Oeratitis oa^itata)^ Fhlt/etimis eallostis, species of ticks, the woolly 
aphis, the cabbage pliitella, the bollworm, the quince hover (^Gossus iris- 
Us)y and species of locusts. The majoidty of these insects are figured 
and a general index is appended to the rei>ort. 

Report of the entomologist, J. B. Smith {Few Jersey Stas. Ept 
1898 j pp. 873-467 j figs. 15), — In the general part of the report the author 
gives an account of his experiences during the year with a large num- 
ber of miscellaneous insects which proved more or less injurious. 

The author purchased a plat of land on which were set out 50 fruit 
trees, most of them being infested with the San Jose scale, and 2 rows 
of currant bushes, also infested. This orchard was treated during the 
year in the way in which the author believes the ordinary fruit cub 
turist treats his own fruit trees. Experiments were tried witli a luiin- 
ber of insecticides for the destruction of the San Jos4 scale, among 
them pure kerosene, crude oil, and a mechanical mixture of kerosene 
and water, and whale-oil soap. The crude oil and even the kerosene 
were found not to cause serious- damage to the- trees when applied witli 
care. Detailed notes are given of the appearance and behavior of each 
tree during the whole experiment. 

A dwarf Duchess pear badly infested with San Jos5 scale was 
thoroughly painted with crude petroleam from the topmost bud to tlie 
surface of the ground. The color of the bark was (banged ami the 
tree appeared to be seriously injured at first. All the scales were 
destroyed and later in the year the tree ' did' as - well as other -trees and 
finally came out of the experiment uninjured. 


Peach trees were treated in the same way without suffering any 
injury. A kerosene resin wash made in the following proportions wa.s 
tried: l o-z. of resin for every 75 cc.'' of kerosene. The solubility of 
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resin in kerosene^ exprevssed in ordinary terinSj, is 1 oz* in 2-J ozs» kero- 
sene; or, about 3 lbs. in 1 gal. When used in this fall strength iieaches 
and some plums showed considerable injury. .In general, the results 
did not encourage the use of this mixture, 

'All orchard of mixed fruits was treated for San Jose scale with iiiidi- 
liited kerosene. The first application was made September 30 by means 
of a Yermorel nozzle. The Bartletts were sprayed again in December; 
altogether 2,244 trees were sprayed with 185 gal. of kerosene. The 
four-year old trees received each about 1 pt. of kerosene. The Bart- 
letts endured 2 applications without injury and the applications before 
January 1 produced absolutely no bad result. 

The author has experimented with a mixture of kerosene and water, 
and comes to the following conclusion regarding its use: The mechan- 
ical mixture of kerosene and water, as applied by means of the Dem- 
ing sprayer, has proved itself exceedingly useful against the San Jose 
scale. At the rate of 1 part kerosene to 5 parts water, it killed the 
young scales and did not in the least harm any tree to which it was 
applied. Even peaches could be drenched with it repeatedly without 
marked injury. In the use of whale-oil soap, the author found 1 lb. to 
1 gal. of water produced a slight scorching but no real injury, and that 
the effectiveness of a mixture of 2 lbs. whale-oil soap and 1 gal. of 
water was no greater than a mixture of half that strength. The addi- 
tion of lime to whale-oil soap was found to render it entirely ineffectim 

The work of the year upon the San Jose scale showed that in some 
cases a mechanical mixture of kerosene and water in the proportion of 
1:5, when applied about the middle of June, destroyed all the scales upon 
a large proportion of the trees. In Few Jersey there is said to be three 
full and a partial fourth brood of the scale. The larval swarm is most 
niimerous in September and October, and the greatest danger from the 
spread of the insect occurs at that time. The author states that where 
trees are only moderately infested the kerosene and water mixture 
gives the best results when sprayed upon the trees about June 15, with 
another application a few days later. The fungus disease Sj)Jmrostilhe 
eoeeopMla' is reported as present in Few Jersey to some extent and as a 
help in the destruction of the scale. The importatijn of the Japanese 
coccinellids {GMlocorus si^nilis and 0. was apparently misuc- 

cessfuL 

Brief notes are given on the occurrence and life history of the peri- 
odical cicada in Few Jersey. 

The author relates the life history and appearance of the strawberry- 
leaf Tollex:{Phowopteris eo7nptana)y md recommends for the destruction 
of this insect a thorough spraying with arsenate of ; lead at the rate' Of 
15. oz. in 80 gaL of water about, the middle of May; or, as a, substitute' 
for, arsenate of lead, Paris green, may, be' used at the rateof l.'ib. in 
150 gal. of water. ', If the bed is new, and, is to remain for another year, 

■ the plants^ could be mowed down 'immediately .after berry picking and 
■hurned' inorder to;^ insect in'the larval or j)upal stage. 
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All accoiiiit is given of the history of the common asparagus beetle 
{Orwceris asparagi) and of the 12-spotted asparagus beetle (0, 
pmietatM). Among the natural enemies of the common asparagus 
beetle are mentioned Stiretrm anehora and Megilla mamlata. As 
remedies the author suggests the destruction of all volunteer as|')ar- 
agiis ill the field and permitting a certain number of young shoots in 
each bed to grow' as traps for the eggs and tlieir subsequent destriic- 
tioin The larvm may also be destroyed with iresh air-slaked lime. 
The same remedies are recommended for the 12-spotted asparagus 
beetle. 

The tulip soft scale (Lecmimm tulipiferce) is reported as gradually 
increasing and as being an important enemy of the tulip tree. The 
insect is described and figured and the methods of its distribution 
from one tree to another are suggested, LmUUa eoecicUvora is reiiorted 
as being an effective destroyer of this scale. The author states that 
the insecticide applications should he made preferably in September, 
Spraying with a mechanical mixture of kerosene and water is said to 
be very effective against this Insect as well as undiluted kerosenCj but 
the latter remedy is more apt to injure the tree. 

Entomological notes, W. E. Britton {Gonneetimt State Sich lipt 
1898^ pp, ^69-275). — Brief notes are given on injuries caused by tlie 
squash ladybird. Macrohasis tmicolor is reported as injuring Genisiatim^^ 
toria, Serioa trociforniis is said to have eaten the foliage of the horn- 
beam, The eiin-Ieaf beetle is reported as injuiioiis during the year, 
Xijlehonis dispar was found in the trunks of plum trees. The oak 
primer is reported as having caused considerable damage to oak trees. 
Experiments were conducted iu spraying fruit trees with pure kero- 
sene oil for the San Jos6 scale. The insects were killed and little 
damage was done to the trees where the application was not heavy. 

One jrapan plum tree, which was badly incrusted with scale, was 
thoroughly drenched with kerosene with the result that the brandies 
of the tree were badly killed back. Brief notes are given on the habits 
of the' following ' insects : Elm scale, oyster shell bark louse, scurvy 
bark louse, rose scale, tulip scale, Schizoneura pmicola^ pear iisylla, 
2;ebra caterpillar, Gortyna nitela, and Angoumois grain moth. 

, Trials against larvae of the May beetle, 1898, O. Hoffdinct 
''■{Tidsskr, Landohon,, 1899 j Ab. 8-9, pjh 369-404). — The trials w^ere con- 
ducted for the purpose of ascertaining whether attacks of M ay beetles 
{MeMontha vtilgaris) can be minimiised or prevented by the applica- 
tion of special fertilizers. Four different farms cooperate<l in the trialKS. 
Saperphosphates, nitrate of soda, and kaiuit were applied singly and all 
. three together.. The results showed that none of the materials was 
able to kill the larvm of the beetle during the wet season of 1898, nor 
cause them to remain deeper in the ground and thus below the roots 
of cultivated plants. , One-sided' fertilization or very heavy application 
''■of the complete fertilizers did not reduce the depredation of crops. by 
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larvciB in tlie seasons of 1897 and 1898 to such an extent as to make the 
use of fertilizers for that purpose profitable. — F. w. woll, 

Tlie bout tick (Amblyomma hebrEeum), 0, P. Loitnsbury {Agr. 
Jour, Ga^e Good 15 {1899)^ No, 11^ pp, 728-743^ fig, i).— In this 

article the author presents an account of the appearance, habits, life 
history, and distribution of the bout tick. This tick has been found 
upon all kinds of stock, as well as upon ostriches and man. The 
female, when fully distended with blood, drops to the ground, and after 
a short period begins the deposition of the eggs. The number of eggs 
which are laid by a single female varies from 11,000 to 17,000, and from 
3 to 9 weeks are required for their deposition. The larval ticks are 
Odegged and gather upon gTass tops, from which places they make 
their way to passing animals. These larvm, after fully distending 
themselves with blood, drop to the ground, .when molting occurs, and 
the tick passes into the nymph stage. The nymphs in turn find their 
way to the skin of domestic animals, where they become gorged with 
blood and then drop off. After another molting the tick passes into the 
adult stage. It was shown that these .ticks may live for 3 months 
without food. 

American vines and the phyllo:H:era situation in the Canton de 
Vand {Les vigms americaines et la situation phylloxerique dans le Can- 
ton de Vattd, Sup, Ghron, Agr, Cant, Yand^ 1899, pp, 110, jigs, 7 ), — 
Tliis paper is a report of the viticultural station of Lausanne, A 
general account is given of the introduction of the phylloxera upon 
American vines and of the subsequent struggle of the vineyardists 
with this insect. At the present time large areas of vineyards in 
France, Spain, Hungary, Italy, and Switzerland have been reset with 
grafted stock, the stock being of American origin. An account is 
given of the practices adopted for the propagation and culture of 
American stock, of the process of grafting, and of the growth, devel- 
opment, and vigor of grafted vines. In the Canton de Yaud the 
adoption of American stock has not been as general as in many other 
localities. It is recognized that the process adopted is an inconvenient 
and laborious one, and some vine growers have preferred the extermi- 
nation of their vineyards and resetting with native stock rather than 
adopt American stock and thereby allow the phylloxera to remain in 
the soil. The complete annihilation of the phylloxera, however, is such 
a difficult matter and requires so long a delay to insure itwS successful 
accomplishment that the adoption of American stock is urgently 
recommended for certain localities in this Canton, 

Insects detrimental and destructive to timber and timber prod- 
,ucts, A. I). Hopkins \Proo. Soc, Prom, Agr, Soi,, 1898:,: pg, 103-103), -r-- 
The. author classifies the chief insects which are destructive . to timber" 

. under, 2 groups, bark miners and wood miners. „ 

Notes' are given on tlie habits and economic importance of the follow- 
ing scolytid bark mimm: Pendrooionus frontalis, D. simplex, Scolytus 
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gtiadrispinostis^ FUyopMliortis minutissimnsj and Folygraplms rnfipennis. 
Under theiiead of bnprestid or flat-lieaded bark borers tlie author treats 
briefly of Melanophila fulvagiittata and Agrilus bilineatus. Brief notes 
are given on the following wood miners: Lymexylon serioemn^ liJuj) sails 
mmutaj and Gorthylus colrnnhianiis. 

Among the insect enemies of timber the author considers the 2 
following species: Lycttis striatus and Fhymatodes variaMMs. 

In order to control the destructive activity of timber insects the 
author concludes from a long experience that — 

sliglit cliaiiges in tlie method of cutting, manufacturing, and marlceting tiui- 
her and timber products, the conditions will he rendered unfavorable for the attack 
of insects, and that, owing to the fact that most timber-infesting insects prefer to 
attack sickly or recently felled trees, their depredations on -the more valuable living 
timber can often l>6 prevented^ by simply girdling or cutting a few inferior trees at 
the x>roper time each year. These so-called trax> trees will attract the insects, and 
after their eggs are deposited and hatched, the young may be destroyed by removing 
the bark or burning the trees. 

Quarantine against foreign insects — how far can it be effected? 
J. B, Smith (Froc. Soc. From, Agr, Sei,^ 1898^ pp, 90-100 ). — The paper 
is in the nature of a discussion of the proposed national inspection law 
for nursery stock. The author calls attention to the great difficulty 
which inspectors must experience in detecting various insects wluui 
present upon niirser^^ stock. The fact that insects may be found upon 
all parts of plants which may not be connected with any agricultural 
indiistryj under the bark, in the packing, and in wood, renders it prac- 
tically impossible for any inspector to give a certificate which is entirely 
reliable. 

The author believes, nevertheless, that such a law will have the good 
eflect of making nurserymen and shippers more careful than they 
otherwise would be, and thus perhaps prevent the importation of some 
injurious insects. . 

The most injurious insects which liave been imported from foreign 
countries have got into the country in quite unexpected ways and 
under circumstances that would have rendered their detetJtiou impos- 
sible by inspection. 

History axid present condition of sericulture in the world, I). RossiNSKi 
■ {Bels'k.Klioz, i Xyesoy., 195 {1899)^ iVoi?., yp. ^57-98$). — This article includoB the fob 
lowing Items : Historical outline of silk culture; origin of the nirdherry silkworin ; 
beginning of its domestication; silk culture of Asia, western Buroxh\, southern 
Euasia, and northern Eussia; geographical and statistical outline of sericulture in 
China, Italy, France, western Europe, Africa, America, Caucasus, and Turkestan ; and 
the industries which are related to silk culture. 

BibHography of clinical entomology, J. C. Hubeb {.BilliograpUe der lMnMJim 
Entomologie. Jmaj 1900, pi. 4, pp, ^7). — This i)art contains a list of literature upon 
Sarcoptea scaUei from 1786-1900, with additional lists of literature on related diseases 
of animals, and an appendix on 

migration between Germany and the United' States, L. KB'OuifiR ( Jadefe- 
ien-Wandermgen mischen Deutschland und den Veremigten Bimten. A?,9/Vi>in 

' ,FiII+f74).— This work constitutes an' elaborate digest ; of the. literature on' the 
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migTation of insects l 3 etweeii the two countries named. In the aiitlior’s opinion no 
American insect of economic importance has established itself in Germany and no 
such occurrence is likely to take place. The author believes that the differences in 
climate of the two countries will tend to prevent it. . 

Extensive bibliographical and economic notes are given on more than 80 species of 
injurious insects, with special reference to their original home and subservient dis- 
tribution. 

Migration and dispersal of insects. Lepidoptera, J. W. Tutt {Ent Eec. mid 
Jour. Variaimif 11 [^ISBd), Eo, 12, pp. S19-S24). — Observations upon a number of 
species of butterflies and moths. 

The histogenesis of the iniaginal muscles of the Hymenoptera, J. Anglas 
{Cornet. Bend. Sog. Biol. Baris, 11. ser., 1 {1899), Efo. 36, pp. 947-949). — An anatomical 
study of the metamorphosis of bees and wasps. 

Annual report for 1899 of the zoologist, C. Warburton {Jour. Boy. Ayr. Sog. 
England, S. ser., 10 {1899), pi. 4, pp. 667-678, figs. 5). — This report contains notes on 
the habits, life history, and remedies for Gastropkilus Immorrhoidalis, Coccinella 
7’'punctata, IHplosis pyrwoi'a, Carpocapsa ponionella, Moplocanipa tesiudmea, Coleopliora 
nigricella, Chernies laricis, and Zeuzera wsculi. 

Report of the State Entomological Station of Sweden for 1898, S. Lampa 
{Meddel. K. Landihr. Styr., 1899, No. 53, pp, 70). 

Report of the State Entomologist for 1898, W. M. Sch5yen {Aai'sher. Offent 
Foranst Landhr, Freinme, 1898, pp. 75-106). 

General index to Miss Ormerod’s reports on injurious insects, 1877--1899, 
R. Newstead {London, 1899, pp. 58). — Contains a general index, a jilant index, and 
an animal index. 

Report on the injurious insects of Finland for the year 1898, E. Reuter 
{Landihr. Styr. Meddel. [Helsingfors'], 1899, No. 26, pp. 68). — This report contains 
economic and biological notes on a number of injurious insects, among which may 
be mentioned Cliaram graminis, Toririx paleana, Agriotes ohsouriis, JHadena seoalis, 
Agrotis segetum, MeUgethes ceneus, Flutella cruciferarum, Atlialia spinarum, Car- 
pocapsa ponionella, Argyrestliia conjugella, diud. Nematus rihesU. 

The author made a number of experiments with insecticides upon Charwm 
graminis, during which he employed the following substances: Antinonnin, one 
part in 500 parts of water, lysol in various strengths, and Paris green. 

In combating the codling moth the author used Paris green sprays in various pro- 
portions, and concludes from Ms work that trees should be tborougbly covered with 
the spray, but not to such an extent that the liquid will drip from the trees. 

Detailed notes are given of the distribution and life habits of ArgyrestMa con« 
jugella. 

Insects injurious to cereals, V. Mayet {Prog. Agr. et Fit., 16 (1899), No, 51, pp. 
715-719).— on Siplionophora avenm, S. cerealis, S. granaria (which are consid- 
ered distinct species by the author), Forda vacca, and Pemphigus hoyeri. The first 
three named species are parasitized by ApJiidins avenw. On small plats of cereals 
the author used a 2 to 3 per cent solution of tobacco and soap in water. F. vacca 
and P. hoyeri attack the roots of cereals. Remedies which are effective against 
phylloxera may also be used against these insects. 

Injurious insects of the garden and greenhouse, and means of destroying 
them, B. Karamzin (St. Petershurg, 1899, pp. 84, ill.). — The author’s articles published 
in. ‘‘ Berevnya^’ for the current year are brought together in book form. 

Tabulated list of orchard insect pests affected by spraying, P. V. TheobAEb’ 
{London, 1899, pp. 19). — A list of injurious insects with the date of appearance of 
eggs and larva, formulas for preparing insecticides, and directions for their appli- 
cation. 

Insects attacking the Spanish or sweet chestnut, F. V. Theobalb {Jour. 
Southeast.' Agr. Col., Wye, 1899, No. 8, pp. 46-54, figs, i).— This article contains an 
account of the habits; life history, and remedies for the following insects: Porthecia 
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aimflua-j Fimiea miideMaf Tortrix viridancij T. duimt^'ha^ T, ribeana, Lo;Zotamm-TOBmiaj 
Carjmoapsa sj:>lendanaf Coleo]^hora lutipennella Attelaliiis cueulmiides, iind SnyMMirm 
fusca. 

Tile clay-colored weevil, F. V. Thkobald {Jom\ Southeast, Agr. Col.^ 1899^ 
No> 8, .pj). 40-46 j Jigs. 8). — Notes on Otiorrhyuchus jncipes. This Insect, causes injury 
to peas, beans, turnips, hale, vines, raspberries, apples, plnnis, (‘Inis, ete. It ieeds 
upon the leaves and also the wood. The larvte hatch from eggs wliic.li are dej^osited 
in the gToiind and live through tht^ winter. The adults appea,r in May and , I line. 
Among the natural enemies of this insect the author ineiitions Cei'eerls arimarla and 
C. lahiata. 

It is recommended that the weevils he jarred from the plants which they inlest 
and be caught by means of tarred boards or other receptacles. Against the larvm 
the following spray was found effective: Carbolic acid and water in the proportion 
of 1 pint of ernde carbolic acid to 10 gal. of water. 

Tile codling iiiotli and means of combating it, Y.Treiner (Si. Fetershnrg: Dept. 
Jgr.} lS99j pp. 16, figs. r5).— A discussion of the habits and life history of the moth 
and of the use of insecticidal sprays against it. 

Tile pear and cherry sawfly, Briocampa liiiiacina (Jour. Bd.Agr. ILondon'], 6 
(1899), Ah. 3,pp. 341-845, Jig. 1). — A brief account of the appearance and life lustory 
of this species. In combating the insect it is recommended that the ground under 
infested trees be thoroughly cultivated and that quicklime be scattered iipon the 
ground and cultivated in. Paraffine emulsion is also said to be effective. The 
emu] sioji is made by dissolving a half i)onnd of soft soap in a gallon of boiling 
water, then adding 2 gal. of paraffine oil, and subsequently churning the mixture 
together. 

Some recent developments in the San Jos§ scale problem in Ohio, F. M. 
Websteb (ProG.Soc. Prom. Agr. SoL, 1898, pp. lliB-119).— This paper is an abbrevi- 
ated and somewhat altered form of Ohio Station Bulletin 103 abstracted in F. S* R., 
11, p. 267. 

The Hessian fly, M. Bartlet (Bpt. Farmei^s^ Inst, ManUoha, 1899, pp. 41-43).— A 
brief account of the Habits and life history of this insect. 

Some problems connected with the attacks of Jassidae upon grasses, H. 
OsBORK (FroG. Soc. From. Agr. Sci., 1898, pp. 101, This is an abstract of an 

article read by the author in which he calls attention to the problems in connection 
with this family of insects, which are awaiting a solution. 

Among the problems which the author considers important are the geographical 
distribation of the different species, range of food plants for each species, determi- 
nation of the number of annual generations, and the time of occiUTence of ©acli 
■ stage. 

Communication on a second generation of Vanessa io, M, Ud®. (Ent. Nmhr., 
;m"{is99),m.m,p^see). 

Rocky Mountain locusts, H. McKeixar (Rp#. Farmers’ Inst. Manitoha, 1899,.pp. 
88-41).— 'Hotm on Melanoplus 8p7^etus Mxd. M. ailanis. 

Hotes on the New Zealand Acrididae, F. W. Hutton (Tram, and Proc. Meio 
Zealand Inst, 81 (1898), pp. 44-50, pi. 1). 

Revision of the New Zealand Phasmidae, F, W. Hutton (Titans, mid Froe. Afew 
Zealand hist., 31 (1898), pp. 50-59). 

The Bugong moth (Agrotisinfusa), W. W. Froggatt (Agr. G-ass. New South Wales, 
10 (1899), No. ^18, pp. 1858-1856, map 1 ). — A description of the food plants and life his- 
tory of this insect. Among the remedies recommended, mention may be made of the 
ditch and pit methodlfthe use of a heavy roller and Paris green spray on trap crops. 
A fungus disease was discovered which assisted materially in the control of this 
insect and has been determined by M'Alpin to be a new species which has been named 
Entomoplithora ausU^alis. 

Three galls found on the yew, F. Y. Theobalt) (J’oar. Souihemt Agr. Col., Wye,' 
1899, No. 8, pp. 54-58, " 'figs. 4), — Brief notes on Phytoptus taoiipilhermm tmi, and Oee^ 
domyia taxL 
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' All attack of Crepidodera rtifipes on tai'es, F. V. THEOBALi>(/owr. Southeast. Jp\ 
Cot^ Wije^'iLS99, No, S, p}). SS-40 ). — Brief note^ on the life history of this insect and 
a few related species. 

The Oxyopisthiiice, H. J. Kolbe (Stettin, Ent. ZUj,, GO (1899)^ No. 1~G, p^). 3-438 ), — 
The author estahlishes a new gro.np of snout beetles of the subfamily Calandriche. 
New species are described. 

The digestive organs of Periplaneta orientalis and Blatta gemianica, A. 
Petrunkewitsch (Zool. Jahrlh, Aht. Auat., IS (1899)^ No. 4, -pp. 171-490, pi 1, fig. 1).— 
An anatomical and physiological study of these insects^ with an extensive bibliog- 
raphy. 

Life habits of Porthetria dispar, H. Gaucklee (Illus. Ztsehr. Ent., 4 (1899), No, 
2S,p,361), 

Notes on. the Pyralidae, P. C. T. Snellen- (Tijdschr. Ent,, 42 (1899), No. 4-3, pp, 
SS-9r5, pis, 2). — Descriptive and biological notes on a number of species of this 
family. 

Habits of the imago of Smerinthus ocellattis,L. J. Lambillion (Efit. Bee. and 
Jour. Variation, 11 (1899), No. 12, pp, $S0, 331). — Notes on the egg-laying habits of 
this insect. 

Tinea granella, V. Mayet (Prog. Agr. et Fit., 16 (1899), No. 53, pp. 735-7S7).—A. 
description of this insect, with an account of its habits and life history. Species of 
Hemiteles and Campoplex, as -well as the mite Splmrogyna veniricosa are mentioned 
as natural enemies of this insect. 

On the habits of Dermestes vulpinns, A. T. Potter (Trans, and Froe. Neiv Zealand 
Inst., 31 (1898), pp. 104-105). — This insect is reported as injurious to bones and wood. 
Tbe eggs batched within 4 to 5 days and the pupal stage lasted 13 days. 

Pediculoides ventricosuSj Brucker (CVwjif. Bend. Soc. Biol. Paris, 11, ser,, 1 (1899), 
No,S7,pp-95S-955), — Mites of this genus have been found parasitic upon the larvm 
of insects and on man. The forms found under these diflerent conditions have been 
considered different species. The author examined specimens which came from the 
larvae of Callidium and from man and came to the conclusion that they belonged to 
one species, and that its normal host is an insect larva. 

Collops bip\iiictatu.s as an enemy of the Colorado potato beetle, C.E. Meab 
(Amer. Nat., 33(1899), No. 396, pp, 927-939). — This insect is reported as feeding upon 
the eggs and larva? of the Colorado potato beetle of New Mexico. 

Mustard dross and its effect on wireworm, F. Y. Theobald ( Jour, Southeast 
Agr. Col., Wge, 1899, No. 8, pp. 31-35). — In this article the author describes some 
experiments wliicli were conducted for the purpose of determining tbe value of mus- 
tard dross in preveiitlDg the ravages of tbe wireworm. Tbe results obtained indicate 
tbat this substance is worthless for preventing the attacks of wire worms, and is dis- 
tinctly harmful, since it appears to he favorable to tbe multiplication of wireworms 
and ilestroys or drives away the earthworms. 

A new method of disinfection by means of formaldehyde, C. Enoch (Eyg. 
Eimdsohau, 9 (1899), No. 25, pp. 1274-1383). 

pOODS—AMMAIi PRODUCTIOM. 

Studies on bread and bread making, H. Sntdee and L. A. 
VooRHEES {U. S. JDept. Agr., Office of Sioperiment Stations B.ul. 67, pp. 
52,figs.3,pls.8). — This includes two separate papers. , 

Studies on bread and bread malting at the University of Minnesota in 
1897 and 1898, E. Snyder (pp. 7-36). — The author’s experiments have 
to do with the composition of a number of samples of Minnesota bread 
and flour as compared with their cost;; the loss of dry matter, carbon, 
and nitrogen in bread makingj the production of soluble carbohy- 
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drates and acids; the behavior of proteids; and the changes in the 
solubility of fat during bread making. Two experiments on the digest- 
ibility of bread made from patent roller process dour and bakers’ 
grade flours are also reported. 

Tlie results of these invcstigatioiivS may he summarized as follows : 

^<^( 1 ) 111 ordinary bread making about 1 per cent of carbon dioxitl was given .'off dur- 
ing the rising and baking processes and a little more than 1 per e.ent of alcohol was 
formed. Tiiere was also given off during liaking a small amount of volatile acid 
products. 

‘‘{ 2 ) The determination of the \mlatile products given off during bread making 
showed a total loss of 0.74 tier cent of the total carbon in the flonr, which is equiva- 
lent to about 1.68 per cent of starch. 

^<(3) When special care was taken in bread making, the analyses of the flour and 
the bread shelved an average loss of 1.58 j>er cent of th^ total dry matter of the 
flour. 

^^(4} The analyses of the gases produced, and of the iioiir and bread, indicate that 
for good bread making the total losses need not exceed 2 per cent of the Hour used, 
and that it is possible to reduce the losses to 1.1 per cent. 

“(5) The amount of alcohol recovered in bread making was found to be less than 
the theoretical amount corresponding to the carbon dioxid produced. This dis- 
crepancy is not due to alcohol remaining in the loaf, since no appreciable amoxmts 
of alcohol were recovered from fresh bread. When alcohol was used in making 
bread, the action of the yeast was apparently normal. 

'^(6) In bread making the starch undergoes both physical and chemical changes. 
Prom 3 to 4 per cent of soluble carbohydrates were found in the bread, indicating 
that less than 8 per cent of the total starch was changed from insoluble to soluble 
forms. The physical changes which many of the starch granules undergo are 
marked. Some are partially disintegrated, while others are ruptured. 

^^(7) Normal flour contains a small amount of acid. During bread making vari- 
able amounts of acid were produced by the action of the yeast. A part of the acid 
formed appears to unite with the proteids. In acid doughs the acid renders the pro- 
teids more soluble and changes the composition of the gluten. 

*^(8) When bread was made from dough of low acidity there was less water-soluble 
nitrogen in the bread than in the dour, because of the coagulation of the albumin 
and globulin during baking. In bread made from doughs of high acidity the amount 
of water-soluble nitrogen was increased. This is due to the action of the acid on the 
insoluble proteids. The gliadin is rendered soluble, which changes the gliadin- 
gliitenin ratio of the bread. 

/^(9) The power of expansion which the gluten of a floxir possesses determines very 
largely the physical properties of the bread. Some glutens possess an expansive 
power four or five times greater than others. 

^^ In general it may be said that in good bread making the loss of dry matter and 
of nitrogen need not exceed 1.6 per cent of the total amounts in the flour. In |>oor 
bread making the losses may exceed 6 per cent. In good bread making the losses 
are equivalent to about 3 lbs. per barrel of flour, while with poor bread making the 
losses may exceed 12 lbs. per barrel.^^ 

Losses in the process of rnaUng bread,, X. A. Voorhees {pp. 37-51).— A 
number of experiments were made to study the loss of material which 
has been observed in making and baking bread. 

,• ^^[From the results obtained] it seems proper to conclude that at high tempera- 
tures there is a partial volatilization of the vegetable flit in bread making, especially 
in the presence of escaping water vapor, and, in addition, an oxidation of the resid- 
ual organic matter. When animal fat was added to the dough there seemed to be 
an occlusion of fat, x>robably due to the formation of dextrin. , , • 
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^^Froin tlie iiiveatigations reported in this bulletin it is evident that some of tb© 
api)arent loss of etber extract in bread making -was due to heat employed in baking 
the bread and to the heat employed in drying the samples for analysis. 

^HVhco. samples of flour, dough, and bread were dried in air or in hydrogen pre- 
vious to analysis, an apparent loss of ether extract was observed. It should be 
remembered, however, that since ether extract is usually determined in a sample 
used for determination of dry matter, the materials have been subjected to two 
drying’8, one previous to analysis and one during analysis. When samples of flour 
and dough dried over sulphuric acid were analyzed there was also an apparent loss 
of tat. The loss was, however, smaller than was the case when samples dried in air 
or hydrogen were anulyzed. In this case the samples had been submitted to the 
action of heat but once; that is, in the determination of dry matter in the sample 
before extracting with ether. Samples of dough dried over sulphuric acid were 
extracted with ether without any further drying; that is, without submitting them 
to the action of heat. In this case slightly more ether extract was recovered than 
when similar samples were extracted after drying in an oven for the determination 
of dry matter. In all these cases, however, there was an apparent loss of ether 
extract; that is, when flour is made into dough and dried or baked, all the ether 
extract of the flour can not he recovered. . , . 

These considerations indicate that the usual custom of drying fodder and food 
samples in air or in hydrogen in a drying oven previous to extraction with ether 
should be carefully investigated in view of the possible errors in the estimation of 
ether extract involved.” 

Food products, A. L, Winton et AL. {ConnecUcut State Sta» BpL 
1898^ 103-223, pis, 2). --The (jonmatiGut pure food law is quoted, and 

detailed statements are made concerning foods and condiments exam- 
ined in accordance with the law. The following table shows the total 
number of samples of different materials examined, as well as the num- 
ber of samples in each case found to be pure, adulterated, and treated 
with preservatives (borax or salicylic acid) butotherwisenotadulterated: 

JSFmiher of mmj)le8 of food products found to he pure^ adulterated, and containing pre- 

servatives. 


Tood products. 

Unadul- 

terated. 

Adul- 

terated. 

Contained 

preserv- 

atives. 

Total. 

Collected by the station— 

Purcluiaed iu Coniiecticnt market: 

27 

6 

89 

34 
22 

6 

25 

67 

35 

5 

27 

3 

13 

19 

32 

66 

43 

45 


70 

51 

89 

45' 

■ 22 
6 

' 25 
,' 91 
' , 47 
. 19 

■■ 37' 

, 13 
'23 

: ""32'. 
;"'65' 

, : :■ 1 

■ '170 



Teafl 



11 







klour, * 




24 



12 

,14 

Sa.uftayo ■ ' 


ITciiPsy 

10 

TVf 0 pi « fsiiriip. .... 


"Milk.....,-.-.. - 



flrPlJITU . - ■- ..... 


,, ,',4J 

Canned finnp*^ -- - 


(laiiTicd voyot, aides ^ .1 



Obili 8aTH'*e >■ .11 . r -i ir - * T- r - r i-r 

, 1 


Mioce meat' r < > r. 

9 

' ''142:" 


ftroTiTid RpiooH in laiicTed packageH : , ... 

■■28;. 


Purchased from' importers: 

Pure Hpiccs, spioe by-products, etc. 

Total collected by tlio station-. 


■\.m\ 

■' ,125. 


30 

r, ' 818' 

125 



751' 

162'' 

30 

943 
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Miml)€r of smi 2 :)Ie 8 of food products found to hejmrej etc. — Continued, 


Food pro duct, s. 1 

. 

Unadul- 

terated. 

Adiil- 

terated. 

Contained 
prtiserv- 
ativos. ! 

Total. 

(Jollecited l>y tlie dairy eoTniiiiasioner: 

20 

12 


:'i2 


U59 

U. 


203 

Simps 

4 

2 



4: 

Butter 

,1U 

7 1 


17 

Total collected liy dairy conimissiouer 

205 

52 

i 

258 

Sent By individuals : 

-Milk .* 

j 

‘)6 



90 

^ '^TeRUl - - - - 

9 



9 






Total from all sources 

1, 001 

215 1 

30 

i, 306 


Experiiiients on tlie metabolism of matter and energy in tlie 
Imman body, W. O. Atwater and J&\ G. Benedict ( ZL 8. Dept Agn^ 
Office of Experiment Stations But 69^ p. 112). — A technical bulletin 
prepared with the cooperation of A. W. Smith and A. P. Bryant record- 
ing the details of 6 experiments with man made with the respiration 
calorimeter previously described (E. 8. p. 803; 11, p. 372), Check 
experiments are also reported in which heat was generated in the 
respiration chamber by means of an electric current and by the com- 
bustion of alcohol. An incidental feature of 2 of the experiments 
reported was the partial study of the food value of alcohol when used 
in limited quantities in the daily diet. 

Feeding and respiration experiments on the nutritive value of 
cellulose and certain feeding stufifs rich in cellulose, O. Kellneis 
{Gliem. Ztg.j 23 {1899) j No. 79^ pp. 828^ 829). — An abstract of a paper 
describing some of the recent work of theMockern Experiment Station^ 
presented at the meeting of the Association of German Kafcuralists and 
Physicians in Munich in 1899. Ko experimental data are given in the 
abstract, which was in eftect as follows: 

Kecently a large number of experiments with ruminants have been 
made at Mockprn on the metabolism of matter and energy. Forty-- 
four were metabolism experiments each of 14 days^ duration, and 184 
were respiration experiments each of 24 hours^ duration. The author 
spoke only of those experiments which had to do with the value of 
cellnlose and materials rich in cellulose for producing gains. In measnr- 
Jng this value starch served as a unit of comparison. Thirteen experi- 
ments have been made at Mockern with starch. The general loetliod 
was as follows: In each experiment the ration was so arranged that 
the subject (a full grown steer) gained a little fat and muscular tissue. 
The metabolism of matter and energy was estimated in this period and 
also in a following period in which the basal ration was increased by 
the addition of single nutrients or some feeding stuff. Deducting the 
values of the first period from those obtained in the succeeding period 
gave the figures from which the ‘^productive value/^ Le.jthe value of 
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the iiiitrieiit or feeding stuff for producing gains, could be calculated. 
Suitable corrections were necessary for slight variations in the basal 
ration and the weight of the animals from day to day. This latter 
factor needs some explanation. If an animal gains in weighr on 
account of an abundant food supply, the minimum anioiiiit of material 
and energy required for maintenance increases also. This increase 
is not proportional to the body weight, but to the surface area, 
which, however, is a function of the body weight. If A and B repre- 
sent different weights of an animal, the corresponding surface areas 
would be as f ~A~- Corresponding to this ratio the minimuni 

requirements for increased weight increases more slowly than the 
surface area. 

If the minimum requirement per 1,000 hg. live weight of digestible 
nutrient in the form of medium meadow hay (6.58 kg.) for a steer weigh- 
ing 500 kg. is taken as 100, the amount required by a steer weighing 
600 kg., 700 kg., and 800 kg. are, respectively, equal to 04.1, 89.5, and 
85.6 kg. Since the minimum requirement has been determined at 
Mockerh for 7 individuals up to the present time, this value may be 
calculated for a steer of any given weight by the above proportion. If 
the minimum requirement increases while the ratio remains constant, 
the gain in weight decreases proportionately, and vice versa. This 
point must also be taken into account in comparing the effect of a basal 
ration plus added material. 

The productive value of the following feeding stuffs was determined : 
(1) Starch (from potato) ^ (2) extracted rye straw (prepared by treating 
straw with alkali under 7 atmospheres^ pressure) ; (3) medium meadow 
hay, and (4) well-ripened wheat straw. The extracted rye straw con- 
tained 78.7 per cent crude fiber, 20.46 per cent nitrogen-free extract, 
0.64 -per cent protein, and 0.2 per cent ether extract. The greater part 
of the incrusting substance was removed. The residue contained, 
however, 32,0 per cent pentosan. In the experiments with steers the 
basal ration contained per head i)er day 2 to 2.5 kg. of starch, 3 kg. of 
extracted rye straw, 3.5 to 4 kg. of medium quality meadow hay, 4 kg. 
of oat straw, and 4 kg. of wheat straw. These feeding stuffs did not 
give up to the body their entire potential energy since there are losses 
due to the formation of methan and urine. It was found that the iso- 
dynamic equivalent of 100 parts of digestible starch was furnished by 
103 parts of extracted straw, 108 parts of meadow hay, 100 parts of oat 
straw, or 113 parts of wheat straw. These are the substituting values 
for the different materials when they form part of a basal ration. The 
ratio is different when they form part of a ration for production. When 
the gain in muscular tissue was reduced to the isodynamic amount of 
fat and added to the fat gained, it was found that the starch added to 
, "the. basal ration 'caused' a gain of 217 ' gms. per kilogram 'of ■ digestible' 
matter, and extracted straw, 247 -gms., 'That is,, the extracted straw,. 
Which "is very rich in cellulose,-, wasmot Inferior to starch for producing 
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gain* It must be remembered, in reference to tlie aboYe statement^ 
that 85.4 per cent of the digestible portion of extracted vstraw consists 
of crude fiber. If the latter had been found to possess only a slightly 
Inferior value to starch, the results would liave been, entirely (liffer(3i::it 
The feeding stuffs rich in crude fiber (meadow hay and iiiiextra<*.te(l 
straw) gave very different results, as was to be expected. Tliey induced 
considerably smaller gains than the extracted straw or than starcli. 
The solid layer of the cells, the material iucrinsting the cell tissues, 
the liquified substance of the cells, and the imperfect division of the 
coarse fodder are very probably the cause of the inferiority of the 
digestible nutrients contained in such feeding stuffs. In view of the 
hardness, etc., the coarse fodder must undergo more cleavage due to 
the agency of micro-organisms and requires a larger amount of energy 
for the labor of chewing and digesting, which must be deducted from 
its productive value, than the easily digested starch or tlic extracted 
straw, which consists of individual fibers from which the greater part 
of the incrusting substance is removed. The harder and more compact 
the feeding stuff, the lower its productive value. Of the coarse fodders 
experimented with, wheat straw had theleast productive value, meadow 
hay the highest, while oat straw was almost equal to meadow hay. 
According to the above considerations, it would require, in that por- 
tion of a ration used for the production of gain, 374 parts of wlieat 
straw, 57 of oat straw, 153 of meadow hay, or 96 of extracted straw to 
equal 100 parts of starch, these quantities representing digestible mat- 
ter in each case. In other words, the values of these feeding stuffs for 
production are entirely different from their values for maintenance. 
These experiments emphasize very plainly the role of coarse fodder. 
In rations for maintenance, the value of coarse fodders is determined 
or limited solely by their content of digestible organic substance. But 
in a ration for production they should be used only so far as they sup- 
ply the minimum requirements of the animal. The nutrients which 
really are utilized for production should not be supplied by coarse fod- 
ders, but by those feeding ' stuffs which are most easily digested. The 
experiments also show that decreasing the labor of chewing and digest- 
ing hard feeding stuffs by suitable methods of preparation is profitable. 
Such methods of preparation not only increase the palatabiiity, but also 
increase the productive value of the material, 

; 'Contribution to the study of the metabolism of ruminants, O. 
I'Hag-emann and G. Abati (Arch, Anat. %i. Physiol, Physiol Ahl^ 1899, 

' 8upt.pt ij pp> The authors’ investigations were made with a 

, sheep. Food, urine, and feces were analyzed and their fuel value de- 
termined. In addition a large number of experiments were made in 
. 'Which the respiratory quotient xras determined. The 'sheep had a tube 
■ ' inserted in the trachea to facilitate'these experiments. The food con- 
■' ■sisted' of maize meal and alfalfa hay. . Many determinations were 
made of the respiratory quotient during chewing, digesting, sleeping, 
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and resting^ and tlie proportioii of the. day occupied by-tlie different 
processes was calciilatecL The principal conclusions follow: 

The metabolism of a sheep may be very accurately studied with the 
aid of calorimetric examinations of the food, urine, and feces, the deter- 
mination of the carbon in these materials, and the determination of the 
ratio of oxygen consumed to carbon dioxid excreted. When 350 gms. 
of maize meal and 600 gms. of alfalfa hay were fed daily, the metabolism 
of energy of sheep was increased 5.5 per cent over that observed during 
hunger. 

In order to study quantitatively and qualitatively the processes of 
fermentation which take place in the digestive tract of sheep, a respira- 
tion apparatus Avhich permits the measurement and analysis of the 
total carbon dioxid and other gases produced is essential. 

The early feeding of mangels to stock, J. A. Yoelokeb {Jour. 
Hoy. Agr. 8oe. England^ 3. ser,^ 10 {1899)j pt 5, pp. 559-566). — Experi- 
ments on the early feeding of mangels to steers and sheep are reported. 
The principal deductions follow: 

Well- ripened mangels given in moderate quantity, say, 28 to 30 lbs. per head 
daily, can be quite well fed to fattening bullocks in the early stages, in place of 
swedes, if along with them be given either common cotton cake, bean meal, or a 
plentiful supply of long hay. As soon as the quantity of mangels reaches 35 to 40 
lbs. per head daily, scouring will probably appear. When this is the case the giv- 
ing of long hay in quantity will x>rove to be palliative. Both undecortieated cot- 
ton cake and beau meal will soon check the tendency to scour, and . . . bean meal 
proves the more satisfactory by giving the larger increase in live weight. . . . 

[In the test with sheep] there was, however, no scouring effect whatever pro- 
duced by the feeding of the mangels, and it would appear, therefore, that mangels 
can quite well be fed to sheep from the commencement of root feeding, in place of 
swedes, if about 4 lb. per head daily of undecortieated cotton cake be given, along 
with the food. 

Attention has been directed to the harm that may be caused to male sheep by 
the feeding of mangels freely, there being a tendency to act on the kidneys, produce 
increased secretion of urine, and, in extreme ca8e.s, the formation of crystals in the 
urethra, In the above experiment half the sheep were males and half females. The 
sheep that died on April 6 was a male, and the kidneys wasre certainly affected, 
though the l)ladder 'was not.^^ 

Gorse as a food for sheep, J. A. Voelokbb (Jouk Boy. Agr. Soe. 
England^ 8. ser.., 10 (1899)^ pt. «-?, pp. 567-573). — The possibility of rais- 
ing gorse oil a poor sandy piece of hillside at the Woburn Experimental 
Farm, where other crops would not grow successfully, led to experi- 
ments with sheep to determine the feeding value of gorse. 

commencing this experiment it was intended to let gorse replace, as far as it 
would, the use of roots, seeing that in the event of a failure of roots, or a short root 
crop, gorse might come in as a very useful substitute, especially in the case of very 
poor land. A main point of the experiment was, therefore, to see to what extent 
the replacement of roots by gorse could be effected. The results show very clearly 
that the replacement could only be made to a limited extent and that at most lbs. 
of gorse per head daily would be consumed, taking the place of, say, 6 lbs. of roots. 
But with this limitation the gorse did exceedingly well as a food and exercised a 
; pronounced hen efit upon the, sheep,' .alike , as "regards their general health, their 
Increase in live w;©ight, and the excellence of the meat produced, so that the use of 
gorae as an additional food to sheep is decidedly to be recommended.^^ 
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Whole corn compared with corn meal for fattening Li^gs^ H* 
Stewaet and H* Atwood {West Virginia Sta> Bui 59^ 39-46).-^ 

This bulletin contains an account of the i)ig-feediiig experiiu^ents at the 
station in 1897 and 1898. 

Whole corn compared with corn meal as a food for fattmi'^^ hogs (|ip. 
39 ^ 44 ). — A. test to compare whole corn with corn meal was made with 
9 pigs divided into lots of 3 each. Lots 1 and 2 were Poland Cliiiia and 
Biiroc Jersey crosses, and lot 3 Poland China and BerlcsMre crosses* 
All the ihgs were about mouths old at the beginning of' the test, 
which covered 2, periods of 2 weeks each. Lot 1 was fed whole corn 
and lots 2 and 3 corn meal. Lot 1 consumed during the test 819.3 lbs. 
of whole corn; lots 2 and 3, 951 and 748.4 lbs. of corn meal, rcsspectively* 
Lot 1 gained 141.4 lbs., consuming 5.79 lbs. of whole corn per pound of 
gain; lots 2 and 3 gained 199.9 and 151.4 lbs., consuming, rc^^pectively, 
4.75 and 4.63 lbs. of corn meal per pound of gain. The auth.ots discuss 
the tests and summarize the results obtained by other stations on this 
subject, '^^The average of these different experiments and onr own 
results indicate that unless a farmer is located very close to a mill or 
has one upon his own farm, at present prices it will not paf bo grind 
corn for hogs.^^ 

Soaldng corn for hogs (pp. 44-46). — The comparative value of whole 
corn soaked in water until soft and coni meal mixed with water was 
tested with 2 lots of 6 pigs each, of the same crosses as in fchc preced- 
ing test. There -were 4 sows and 2 barrows in each lol The test 
began October 10, 1898, and closed December 5, being divided into 
2 equal periods. Lot 1 was fed soaked whole coni and lot 2 corn 
meal, each lot being given all they would eat up clean. The 2 lots 
weighed at the begiiming of the test 569.5 and 570.5 IbiS-j respect- 
ively, while the gains made were 555 and 581 lbs. Lot I. o^onsumed 
2,138 lbs. of whole corn, or 3.85 lbs. per pound of gain; lot 2 consumed 
2,384 lbs. of corn meal, or 4.1 lbs. per pound of gain. very few 
experiments have ever been performed to determine' the efffeset of soak- 
, ing grain ui)on its digestibility, the ' subject requires iuitluisr study. 
The result of our experiment indicates, however, that it is good 
practice.’^ 

Poultry experiments, J. H. Stewaet and H. Atwood (West Vir- 
ginia Sta, Bui 60^ pp, Tests on the effect of iiittog«6Bous and 

carbonaceous rations for laying hens, floored vs. uifflooied poultry 
houses, and the effect of age of fowls upon egg production are reported. 

A study of the effect of nitrogem%is and carbonaceous ratiom when fed 
' , to laying hens (pp. 49-59).— Two tests on this subject are reported. In 
the first test, made in 1897-98, 6 lots were' used with from 10 to 20 fowls 
in 'a lot, representing, 3 breeds. , Lots I'to 3 were fed the ' nitrogenous 
ration, consisting of middlmgs, linseed meal, ground oatsy iiud' corn 
meal in varying proportions, together with ' ground fresh ''meat and 
bone, while lots 4 to 6 received the^ carbonaceous ration, of which corn 
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meal was ttie principal constituent. In addition^ all the lots Iiad either 
boiled potatoes or steamed clover bay, and at night all the whole grain 
they would eat up clean, consisting of corn, oats, and wheat screen- 
ings, corn predominating for the lots fed the carbonaceous ration. 
The test covered 7 periods of 30 days each. 

Ill discussing the financial side of the test, the feeding stuffs were 
rated as follows: Small potatoes 20 cts., corn 40 cts., and oats 32 ots, 
per boshd; hominy feed and corn meal each $14.50 per ton, brown 
middlings $15, ground oats $20, clover hay $5, and linseed meal $25 per 
ton; wheat screenings 50 cts. and fresh bone 25 cts. per hundred. Dur- 
ing the first 2 months of the test, eggs were valued at 20 cts. per dozen 
and during the last 5 months at 12 cents. The results are calculated 
per 100 fowls, and are, given in detail. The average results of the test 
follow : 


Miroamous V8. carhonaceous rations for foivls, calculated per hundred liens. 



Kation. 

Xiimber 
of eggs 
laid. 

i Value of 
egg‘8. 

Total 
cost of 
food. 



7, 203 
4, 011 
C,215 1 
3,392 1 
2, 274 i 
4,012 ’ 

$81. 39 
41.85 
71. 60 
40.38 
26. 28 
52.40 

$32. 19 
51. 42 
31. 03 
28. 48 
45. 19 
26. 52 

JjOt 2, Jvigbt Uniliriins 

do 

Ji TIIkhI T slinid 

do .... ...... 

Xjot 4, White Lt'^ijhorias 

Carbonaceous — 

rut, r jip’lit. UrjiliTufis 

r Rh(>(l ft T alsiTid IIgUm ... 


1 



According to the authors, the net profits per 100 hens from the lots 
fed the nitrogenous ration was $97.90, and from the lots fed the car- 
bonaceous ration, $20.59. 

The efieet of the 2 kinds of rations on the fertility of eggs was tested 
ill incubators. Sixty-six per cent of the eggs produced on the nitrog- 
enous and 47 per cent of those produced on the carbonaceous ration 
were fertile. The average weight iier hundred of the former eggs was 
12.68 Iba, and of the latter, 11.57 lbs. 

^^At tlics beginning of tbe exporiment., tlio 3 pens of fowls fed a nitrogenous ration 
weighed 1,344 lbs. (per ICO fowls), and at the end of the seventh period, 1,698 lbs. 
They eouseqnently gained in weight 354 lbs., while the fowls fed a cai’bonaceons 
ration giibierl only 34 lbs. ... 

^^Altbongh the nitrogenons ration cost slightly more money, yet it was more prof- 
itable, because more eggs were laid and the fowls gained more in weight, The eggs 
from the fowls fed a nitrogenons ration were larger, more fertile, and hatched better 
and produced far more vigorous chicks than those laid by hens led the carbonace- 
ous ration. Both lots of fowls remained Jn a healthy, vigorous condition during the 
entire test/’’ 

The second test was made in 1898-99 with 4 lots of White Leghorn 
chickens, each containing 10 hens and 1 cock. Lots 1 and 3 were 
pullets; lots 2. and 4, old fowls. . Lots l. and 2: were fed the nitrogenous' 
and lots 3 and 4 the carbonaceous ration. ' ' The test; covered, 7 periods 
of 30 days each. All the lots were fed a mash of ground feed in the 
morning, lots 1 and '2 receiving meat mealffn addition during the first 
17020— No. 8 6 
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4 periods and groniid fresh meat and 1)0116 during the remainder of 
the test During periods 2, 3, and' 4, all the lots were given 'boiled 
sugar beets; but, ‘=^'as tlie beets seemed to be making the fowls too fat^ 
they were then dropped from the ration., altliongli the .fowls were very 
fond of All the lots were fed at night as iniicli grain as they 

wottM eat up oleain 

• The results were calculated per 100 fowls. On this basis, lots 1 and 
2 weighed 227 and 304 lbs. at the beginning and 272 and 273 lbs., 
respectively, at the close of the test; while lots 3 and 4 weighed, 
respectively, at the beginning 213 and 263 and at the close 250 and 
300 lbs. 

Calculated per 100 hens, the fowls fed the nitrogenous ration laid 
7,555 eggs and those fed the carbonaceous ration 3,431. In the authors^ 
opinion this test is in entire accord with that of the previous year. 

Floored m. unfloored houses for poultry (pp. 50-63). — Two trials are 
reported. The first included 6 lots of fowls, representing Black Laiig- 
sbaii, Brown Leghorn, and Blue Andalusian breeds. Lots 1 to 3 were 
placed in pens in a portion of the poultry house which was floored with 
rough boards from 2 to 3 ft. above the ground and the other lots were 
kept in pens in the untioored portion. The grain ration fed varied 
somewhat during the 5 months of the test, but was uniform for all lots. 

‘^Tlie 3 flocks kept on the floor laid 10,859 eggs (calculated for 100 fowls), while 
those on the ground laid 13,948. This result was quite contrary to expectatiouB, 
and can he explained only hy the fact that the imfloored pens seemed to he some- 
what warmer than the others, as the water in the drinking dishes in the floored 
pens would sometimes freeze, while in the unfloored pens it seldom did so. 

Quite contrary to expectations, too, the health of the fowls in the unfloored 
pens remained almost perfect during the entire test. Only 2 fowls died of the roup, 
1 from a floored and the other from an tinfloored pen, and there was no other sick- 
ness of any kind.” 

A second test of the comparative value of floored and unfloored 
poultry houses was made in 1898-99 with 2 lots of Rhode Island Red 
fowls and 2 lots of Light Brahmas. One lot of each breed was kept in 
untioored pens and 1 of each in floored pens. 

Although the Brahmas did not lay during the test, they began to do 
so shortly after the test was finished. The health of the fowls seemed 
good, except in the case of lot 3, where 3 deaths occurred. It was 
uncertain whether these deaths were caused by the extremely cold 
weather which prevailed during a few days of the test or by other 
causes.. 

result of 2 years’ experiments with floored and unfloored houses shows that 
fowls remain in as healthy condition and lay as many or more eggs when kept in 
nnfloored bouses as they do when kept in houses provided with floors. ... in huild- 
ing poultry houses it probably would he wise to raise the level of the dirt floor by 
iirst applying a course of 6 or 8 in. of cracked stone or gravel, and then covering 
this with a layer of dirt. Such a floor would always be perfectly dry, can he cheaply 
constructed, and probably woxild be satisfactory in every way.” 

The effect of the age of fowls upon egg production (p. 64).— The com- 
parative egg production of pullets and old hens was tested with Whi te 
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and Brown Lfegliorns, fhe hens being 3 to. 4 years old. The test with 
the White Leghorns began October 19, 1898, and covered 7 periods of 
30 days each. The Brown Leghorns were fed for 4 periods of 30 days. 
The White Leghorns were the fowls used in the test reported above on 
the comparative value of nitrogenous and carbonaceous rations. The 
Brown Legiioms were given practically the same feed as the White 
' Leghorns receiving the nitrogenous ration. The 3 lots of pullets, cal- 
culating results per 100 hens, laid during the test 6,209 eggs and the 
old hens 6,349. The 3 lots of pullets gained 143 lbs., while the old 
fowls gained 84 lbs. 

Description of some Chinese vegetable food materials, W. C. Blasbale ( U. S. 
Dept. Agr,, Office of Experiment Stations Bui. 6S^ pis. S). — The author reports 

the composition and discusses the food value, etc., of a number of vegetable food 
materials in common use by the Chinese on the Pacific Coast of the United States. 
The bulletin contains many references to the literature of the subject. 

Fish as food, 0. P. Langwortha^ (British Food Jour., 1 (1SB9), Nos. 10, pp. ^92-297; 
tl,pp. 324-327; 12, pp. 358-361). — A reprint of Farmers’ Bulletin 85 of this Depart- 
ment (E. S. R,,10, p. 678). 

Sugar as food, Mary H. Abel (British Food Jour., 1 (1S99), Nos. 10, pp. 297-29S; 11, 
pp. 328-331; 12, pp. 361-365). — A reprint of Farmers’ Bulletin 93 of this Department 
'(E.S.R.,ll,p. 278). 

Two forms of apparatus for regulating and measuring the work performed 
by man, N. Zunst (Arch. A7iat. u. Physiol,, Physiol. AM., 1899, No. 3-4, pp. 372-375, 
fig. 1). — The author describes two forms of apparatus for regulating and measuring 
work performed by man. Such apparatus is called a hremsergometer. 

Food— nutrients — food economy ( U, S, Dept. Agr., Office of Experiment Stations 
Circ. 48, p, 6), — Summarizes briefly a number of the general principles of food and 
nutrition. 

Analyses of feeds, A. L. Winton, A. W. Ogben, and W. L. Mitchell ( Cow?? 

State Sta,. Bpt, 1898, pp, 308, 809). — The composition of Blatchford’s calf meal, Chi" 
cago gluten feed, H. 0. dairy feed, Quaker oat feed, and chaif is reported. A brief 
note is given of the examination of 2 samplCvS of wheat flour. One was found to con- 
sist wholly of wheat; the other contained a large quantity of cornstarch. The 
value of commercial mixed feed is discussed. 

Concentrated feed strife, J. B. Lindsey (Proc. Soc. Pimn. Agr, ScL, 189S, pp. 77- 
86),— The more important concentrated feeding stuffs are described, the laws regu- 
lating the sale of feeding stuffs in various coiiu tries and States are quoted, as well 
as the experiences of the lirst year in Massachusetts under the State law on this 
subject. 

Fodders and feeds, L. A. Voorhees and J. P. Street (Ne-w Jersey Stas, Bpt 1898, 
,pp,. 101-121). — Analyses are reported of rye and crimson clover, imported crimson 
clover, Japan hroom-corii millet, Japan millet, soy beans, green soy beans, barley 
and peas, cowpeas, corn fodder, oats and peas, Canada field peas, corn, corn stover, 
shelled corn, corncobs, waste com fodder, cornstalks, corn silage, mixed hay, rice 
meal, oats, wheat bran, dried brewers’ grains, undigested corn, cotton-seed meal, un- 
decorticated cotton-seed meal, old process linseed meal, Cleveland flax meal, gluten 
meal and feed, and prepared feeds (Quaker oat feed, H. 0. dairy feed, H. O. horse 
feed, and Blatchford’s calf meal). Many of these analyses were made in connection 
with experiments conducted at the station. 

Among other topics, a discussion of the composition, adulteration, and inspection 
of feeding stuffs is reprinted from Bulletin 131 of the station (E. S. R., 10, p. 977), 
as well as the market price of a number of commercial feeds. The article also in- 
cludes a compilation of average analyses of the more important fodders and feeding 
stuffs. 
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Tlie value of molasses as a food for farm animals {Landim. M.tmadsVd,, 1899^ 
So, 7^2)20. 97-101), 

Conceriiisig tlie pliosplioriis of muscular tissue, J. J. E. MacLI'^.oi) (Ztsehr, 
FhysioJ. Cheni., dS (1899), So. 9-6, jyp. 935-558 ). — From a Tuimber of experimtosts 
tlie author draws the i'bllowing conclusions: The amount of pliospiiorus of organic 
compounds in the aqueous extract of muscular tissue is itiucli diiniiiislied by iniiscular 
work, while the amount of phosphorus of inorganic compounds is con'espoinliugly 
increased. Intense muscular exertion diminishes the uucleomphosphorus in the 
aqueous extract of muscular tissue, Jind there is an especially noticeable decrease of 
the organic eorapouiuls containing phospborns which are not contained in the 
nucleon. 

Influence of large quantities of water upon the excretion of nitrogen by man, 
R. O. Neumann (Arch. Jli/g., 36 (1899), No. 3, pp. 918-363, taUe 1).—A ruimher of 
experiments are reported which, in the authors oi)inion, show that the consumption 
of large quantities of water did not cause a permanent increase in tlie amonnt of 
nitrogen excreted and that, accordingly, it is proper to assume tha t there vvas no 
increase cleavage of protein. 

The influence of nutrients in restoring exhausted nuiscle, J, Frentzei. (Arch. 
Jtiat. n. Physiol., Physiol. Aht., 1809, No. 3-4, pp. 3SS-S88 ). — Experiments with two 
men were made in which a Mosso ergograph was used. The anther concludes that 
protein restores exhausted muscle in about the same time as sugar and that the 
restoring value of protein is quantitatively larger than that of sugar. Experiments 
on the value of fat for restoring exhausted muscle are also brieily noted, as well as 
a number of observations on tbe time which elapses before nitrogen consumed is 
recovered in the urine. 

Note on the metabolism of ruminants, 0. Hagemann (Arch, xinai. %i. Physiol., 
Physiol. Aht., 1899, Sup. pt. 9,p. S89 ). — This is a note regarding some of the calcula- 
tions in the article abstracted above (p. 772). 

The fate of proteid materials when introduced into the circulatory system, 
I. Monk and M. Lewadowsky (Arch. Anat. n. Physiol., Physiol. Abt., 1899, Supt. pt 
t, pp. 73-88 ). — A number of experiments are reported. 

Metabolism experiments with edestin, K. .Leipziger (Arch.- Physiol. IPflilyor'}, 
78 (1899), No. 7-8, pp. 402-423 ). — A number of experiments wd tb dogs are reported, 
'fhe edestin used was prepared from hemp seed according to 08borne\s method. The 
balance of income and outgo of niti’ogen, phosphoric acid, calcium, and magnesium 
was determined. 

Amylaceous digestion in the stomach of carnivora, H. Friei>enthau (AtcI%. 
Anat. u. Physiol., Physiol. AM., 1899, Sup. 3, 'pp- S8ii-S90).—Acmf(lmg to the 
author, his experiments show that soluble starch, ethero -dextrin, and very small 
quantities of maltose are formed by the diastatic ferment, hut carbohydrates undergo 
no other change ill the stomach of dogs. 

The excretion of borax, E. Rost (Arch. Anal. u. Physiol., Physiol. AM., 1899, Sup. 
pt.3, pp. 568-570).— From experiments which are briefly described, the conclusion is 
drawn that rabbits excrete borax from the mucous membrane of the dlgCvStive tract 
when it has been introduced. intravenously and subcutaneously. The article con- 
tains a number of references to similar investigations. 

The influence of thein upon the excretion of alkalis in urine, I, K. Katsuyama, 
T. Kuwahara, mclK. Bbno (Ztschr. Physiol. Chem.,38 (1899), No. S-6, pp. 587-594).— 
From a number of experiments with rabbits, the authors conclude that, together with 
an increased excretion of urea, thein induces an increased excretion of the alkali of 
the urine. 

Annual reports of the live stock associations of the Province of Ontario, 
189B-99 (Toronto: Ontario Dept. Agr.^ 1899, pp. 169 ).— contains the usual 
statistics and reports. 

: An investigation of the (Privislyansfc) Russian Polish horned cattle, N. 
Louchnik (Selah. Khoz. i Lyesov., 194 (1899), - Sept,, pp. 401-44$).— ThCi author points 
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out that the cattle raised in Russian Poland are of inferior breed and discusses the 

reasons for this, 

Siieep-fatteiiiiig experiments, 1898-99, J. Grude (*f«r8&er. Ogmt. For ami, 
Lmdbr', Fremme, 1S98, pp, 29^-304), 

Purchased feeding stuffs consumed [by sheep pastured] on grass (Rpt. Agr, 
Fxpis.j Cormoall, County Council, 1S9S, p, 49). — A brief note on experiments on the 
value of different feeding stuff’s for supplementing pasturage. Four plats were used ; 
18 sheep were fed on each plat 31 days and 8 sheep 52 days. X-.inseed cake was fed 
on plat 1, decorticated cotton-seed cake on plat 2, and maize on plat 3. The sheep 
on plat 4 consumed no grain in addition to pasturage. 

“ With the experience of 2 seasons only to guide us it would he decidedly x>rema- 
ture to express a definite opinion on the respective manurial residues of these feeding 
stulfs. Nevertheless it is a curious fact that among landowners and farmers of experi- 
ence who have inspected the plats there is complete nnanimity of opinion as to the 
results. The plat upon which linseed cake is consumed is very closely grazed ami is 
given the first place. Between maize and cotton cake the difference is very trifling, 
hut the difference between the plat upon which no feeding stuffs are consumed 
and the 3 foregoing is hecdming marked.^^ 

The Anglo-Norman horse, A. Gallier {Le cheval AngJo-NormancL Paris: J.B* 
BailUere 4' Sons, 1900, pp, 390, ill.). — The origin, history, and value of the Anglo- 
Norman horse is discussed, as well as the value of this breed and methods of encourag- 
ing the breeding of these horses. 

Native Russian races of horses, S. P. Urusov {St. Fetershurg: Min. Agr. and 
Imp. Bormins, 1SB9, pp. Ill; rev. in SelsJc. Klioz. i Lyesov., 196 {1899), July, pp. 181, 
189). — A report to the Imperial Department of Agriculture. 

A portable poultry house {Queensland Agr, Jour., 5 {1899), No, 6, gyp, 569, 563, 
pi, 1). — A poultry house suitable for housing poultry in a large run in stubble 
fields is described. 
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Some of the factors determining the richness of milk, 0. D. 
Smith {Proc, Soc, From. Agr, Sci,^ 1898^ pp, 152-’155), — Records of a 
herd of some 25 cows at the Michigan Station for 5 years and oi' 8 cows 
at the l^Tew York State Station are summarized and used in a discus- 
sion of variations in the composition of milk daring successive periods 
of lactatioiij from month to month in the same period, during different 
seasons of the year, and from day to day. The following conclusions 
are reached : 

** (1) A cow yields rich milk as a heifer as she will as a mature cow. ... 

(2) The milk is as rich in the first month of the period of lactation as it will be 
later, except perhaps during the last few weeks of the milk flow, when the cow is 
rapidly drying off. 

*^(3) There is little difference in seasons as to the quality of the milk. Milk, 
while the cows are at pasture, is neither richer nor poorer^ on the average, than the 
milk yielded when the cows are on winter feed. 

^1(4) The milk of a fair-sized dairy herd varies little in composition fit>m dayTo 
day. Radical variations in this respect should be viewed with suspicioUi as indicafer 
ing either mistakes in testing or gross mismanagement of the herd.^' 

Can the brain and nervous system of a cow' 'affect her' yield 
: of '"'.butter fat? J. H. , Shepperd' (Froo. Boe. ■From. 'Agr, 1898, 
pp. 185-^1 9S).— In a discussion of this subject the author reports 2 ex- 
:'periineuts eonducted by himseifs, and/'rayiews, a number of experiments 



780 


EXPERIMENT STATION RECORD. 


ma-dc at various stations relative to the effect of change of milkers^ 
change of quarters, and frequent milking. 

In the first experiment by the author a comparison was made of the 
anioiiiit of milk drawn from a cow by a man and a calf, both begiiiiiing 
at the same time, and each milking two teats. The diff'ereiice in the 
weight of the calf before and after milking was taken as the quantity 
of milk drawn by the calf. The experiment lasted 6 days, during whicsli 
the calf obtained 2.8 lbs. more 'milk than the man under the same con- 
ditions. The second experiment was a comparison of 3 milkers. The 
trial lasted 4 weeks and included 3 cows. The change in milkers was 
made every 2 or 3 days. Considerable differences were observed in the 
yields of milk and fat obtained by the different men. 

Theories accounting for the results obtained in the author’s experi- 
ments and for tlie effects due to change of milkers, change of quarters, 
and frequent milking in the cases cited are presented. The data are 
considered as satisfactorily explained on the theory that the brain and 
nervous system of the cow can affect the yield and composition of her 
milk. 

Comparison ' of mixed grain and Indian corn for dairy cows, 
F. Friis et AL. {45. Ept. K. Vet. Landhohlrjsholes Lcih. Landokon Forsog 
[Gopenhagen]^ 1899^ pp. 174). — The report gives a full account of the 
eleventh and twelfth years’ cooperative feeding experiments conducted 
under the direction of the State Danish Experiment Station. In both 
these years Indian corn was compared with barley and oats, the com- 
mon grain feeds for milch cows in Denmark. The expeifiments were 
conducted according to the same general plan as earlier ones (E. S. E., 
9, p. 983). Seven estates took part in the work in both years, and fur- 
nished 264 cows in 1898 and 241 in 1899 for the experiments. The 
rations of the cows were the regular rations of the estates during the 
preparatory and post-experimental periods, the grain fed in all cases 
consisting of one-half barley and oats and one-half corn. During the 
experimental period proper lot A received barley and oats only, while 
lot 0 received corn only, and lot B received the mixture of barley, oats, 
and corn. The corn and mixed grain were fed against each other, 
pound for pound. In addition to these materials all the lots received 
the same amount of oil cakes, mangels, and hay, and straw ad, Uhitum. 
The quantities of corn and mixed grain that replaced each other' varied 
on the different estates from to 3 lbs. (Danish) daily per cow, and 
this constituted from one-half to two-thirds of the total concentrated 
feed. The results obtained as regards the fat content of the milk 
showed only insignificant differences, on the average, for all herds. 

The small differences were in favor of the mixed grain, but 'toO' small 
to have any practical importance, being within 0.1 per cent. The same 
was true of .the results of the completefehemical analyses.'' ' ' 

■ As regards the quantities of m-ilk yielded' , by 'the different lots, ' t^^ 
corn-fed lots produced, on the average, slightly more milk. ■ There was 
a small gain in milk of lot 0 (corn only) over", 'the average yields of 
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either, lot A (mixed grain only) or lot B' (mixed grain and corn, half 
and half). The production of butter fat was, however, almost identical 
•for the different lots, with a tendency toward lower results for corn 
(average daily yields per head: 0.724,0.723, and 0.722 lb. for lots A, B, 
and 0, respectively). 

The weighings made of the cows at the different periods of the exper- 
iment showed that the corn-fed cows increased slightly more in live 
weight than either of the two other lots, the increase per head per day 
for the 3 lots being 0.21, 0.25, and 0.33 lb., respectively. The consump- 
tion of straw was not influenced by the kind of grain fed. 

Infltience of corn on qiiality of butter. — The keeping quality of the 
blitter produced on two of the estates participating in the experiments 
was ascertained by the method adopted in the scoring of butter at the 
Permanent Danish Butter Exhibitions, the butter being scored twice, 
a few days after it was made and again 14 days later. The butter pro- 
duced by the corn-fed cows scored somewhat higher and kept slightly 
better than that from the two other lots. The analyses of the butter 
fat showed that the iodiii number and the retractive index were 
increased to some extent by the corn feeding, and the volatile fatty 
acids were changed in a similar manner as when oil cakes were fed 
(B. S. E., 9, p. 490). The churning temperature of the cream from the 
corn-fed cows lay somewhat lower (0. 7 to 1.1^ P.) than that from the 
other lots, with other churning factors the same. 

Influence of sugar-beet ptdp on quality of butter. — The effect of sugar- 
beet pulp on the quality of the butter produced was studied in an experi- 
ment at Egeskov estate during 1898-99 with 30 cows, separated into 
3 lots. Lot A received 25.4 lbs. of mangels, lot B 30,5 lbs. of beet pulp, 
and lot 0 61.0 lbs. of pulp, the feed being otherwise similar for all lots, 
with the exception that the allowance of mixed grain for lot C was 
reduced by 2.5 lbs. on account of the heavier pulp feeding. 

The first scoring of the butter showed that produced by lot B to be 
of slightly better and that produced by lot C of slightly lower quality 
than the butter from lot A (mangels), while the second scorings showed 
that the keeping quality of the butter from all lots was similar. The 
churning time was 4J minutes longer, on the average, for lot C thau for 
lot A, and the end temperature of the churning 0. 7^F, higher than 
that for lot A, with other factors similar. The determinations of iodin 
number and refractive index failed to show any difference between the 
butter produced by the different lots, while the pulp-feeding evidently 
decreased the volatile fatty acids by 1 to 2 cc. (lot A, 33.9; lot B, 32.6; 
lot 0, 32.0 CC.).—F. W/WOLL. 

The influence of pasturage on the fat content of milk, E. P. 
Kjarsgaabd {Malkeritid.y 12 {1899), Ifo. T con- 

tent of , the milk of 19 different Danish herds , of dairy cattle was deter- 
-mined before nnd after the cows. were turned to pasture" in the spring. 
The first, series of determinations was made between April 25 and May 
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19, the second 20 days later, and the third 40 days after tl»e latter. The 
size of the herds ranged from 4 to 99 cows, the average being about 33 
cows. Tlie average results obtained for all herds are shown below: 

.Fat mntent of milk Ixfore and after turning wwe to paslure. 



Avorago. 

ItjOlgR. 

.Per cent. 
os).-.'{. r>o 


IVr cent. 
a. j'i;i 
:{.cs7 
:j. (50 

fin Yx'i cafnn*! (TA (iT'ra'f'. t Aat, ___ - 

2:{--4. 04 
3. 34--:!. 07 

<(^11 Tio.af.iimi o'#'*, “ifm /I tpwfi _ - 



Tlie first set of determinations gave liigher results on pasture in anae 
of 10 herds, and tbe second set in case of 7 herds, while 1 herd showed 
the same fat content on winter feed and first time on pasturage, and 1 
herd showed the same fat content both times on pasturage. In no case 
was a higher fat content found when the cows were on winter feed tliaii 
when at pasturage, — w, woll. 

On the effect of pasture on the yield and quality of milk, F. 
Friis {45, Bpt 1C Vet Landbohojslcoles Lab. Landolcon Vomkj [Oopen^ 
hagen]^ 1899 ^pp. 57-65 , 88-93). — The cow-feeding experiments conducted 
by the Danish State Experiment Station tinring the past 10 years have 
always been continued until after the cows were let out to pastur<5 in 
the spring. Experiments of this kind have been conducted on 8 differ- 
ent estates, 4 to 8 each year, and included 1,961 cows in all. The 
results have been compiled by the station and are presented in full in 
the report. The milk yield and percentages of fat and total solids liave 
been calculated for each estate and for each year for 3 ten day periods 
immediately preceding and following the tying out at pasture. The 
average results obtain ed for all cows included in the experiments are 
shown in the following table; 


Effeot of pasture feeding on milk yield. 


, Year. 

o 

<0 4* 

Tieia of milk per cow daily. 

P'at contcmt of milk. 

1 Winter feeding. 

Pasture feeding. 

Winter feeding. 

Pa.Htnre ftHtding. 

Period 

3. 

Period 

2. 

Period 

1. 

Period 

1. 

Period 

2. 

Period 
■ 3. 

Period 

3. 

Pex'iod 

2. 

Period, 

3. 

i Pcrifxl 
1. 

Period 

2, 

Period 

3. 



Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Per at. 

Per Gt. 

Per ct 

Per (it. 

Per ct. 

Per ct. 

1890..... 

6 

21.4 

20.6 

19.9 

21.8 

22.6 

21.3 

3.26 

3.31 

3,37 

3.63 

3.41 

3. 33 

1891 

4 

20.7 

20. 0 

19.2 

19.3 

21.8 

20.8 

3.29 

3.32 

3.38 

3. 55 

3.32 

3.28 

1892 

7 

21. 0 

20.4 

19.7 

19J7 

21 0 

20 4 

3 15 

i 17 

3 21 

3.45 
3. 43 

3 31 


1893 

8 

20.4 

19.9 

19.4 

20.8 

19.8 

is! 4 

3!i7 

£20 

3 ! 23 

3.30 

3. 28 

3894 

8 

21. 5 

20.9 

20.8 

22.4 

22.4 

20.5 

3. 06 

3.12 

3.13 

3.40 

3.35 

3. 30 

1895 

5 

21.0 

20.9 

20.4 

23.0 

22.0 

20.0 

3.16 

3.20 

3.18 

3.41 

3.30 

3.26 

1890..... 

5 

21.4 

21.2 

21.2 

23.2 

22.4 

20.6 

3. 15 

3.15 

3. 20 

3. 48 

3.41 

3. 28 

1897 1 

5 

21.6 

21.3 

21.0 

23.2 

21.8 

20.1 

3.13 

3. 15 

3.1(5 

3.43 

3. 32 

3.30 

3898..... 

4 

22. 0- 

22.0 

21.3 

23.4 

23.2 

21.6 

3. 12 

3.13 

3.19 

3.54 

3.39 

3. 41 

1899 

5 

21.2 

20.7 

19.9 

21.6 

21.7 

20.5 

3.07 

3. 05 

3.11 

3.42 

3. 32 

3,23 

Average 

.... 

21.2 

20,7 

20.2 

21.7 

21.7 

20.3 

3.15 ! 

3,18 

3.21 

3 . 47 "' 

3.34 

3.30 


The highest yields of milk after the cows were let out in some years 
came during period 1 and In others during period 2,; the weather may 
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have been the deciding factor in bringing about this result. The 
average for all years and series of experiments was 21.7 lbs. for both 
periods. 

The composition of the milk, calculated as shown in the preceding 
table, was as follows : 


Average eonposiUon of milk on winter feeding and pasturage. 



Winter feeding. | 

Pasture feedina;. 

1 

Period 3. 

'Period 2. 1 

Period 1. 

Period I. 

Period 2. 

Periods. 

Total Bolida. : 

Per cent. 
11.87 
8. 72 

Per cent. 
11. 91 
8.73 

Per cent. 
11, 95 
8. 71 

Per cent. 
12. 37 
8.90 1 

i 

Per cent. 
12. 27 
8. 93 

Per cent. 
12.23 
8. 93 

Solitla*notrf;it 



While the fat content of the milk after 30 days on pasturage had gone 
down to where it would have been if the cows had been in the stable 
and the percentage of fat had continued to increase in the same ratio 
as during the last 30 days of stable feeding, the total solids content was 
not decreased to a similar extent. .The results of the complete chemical 
analyses of the milk during one year indicate that this is due to an 
increase in tlie percentage of nitrogenous components in the milk, since 
both the milk sugar and ash remained nearly uniform before and after 
the cows were let out. 

It should be observed that all animals included in these experiments 
were fall-calving cows; the results obtained do not, therefore, necessa- 
rily apply to spring-calving cows, or to cows that are farther removed 
from the drying-off stage than these cows were during the last ten-day 
period on pasturage. — i^. w. woll. 

Dairy husbandry, C. E. Lane (Wew Jersey Stas. Mpt 1898^ pp. 
205-^26 ). — Oonclusioiis from three years^ work upon the cost, yield, and 
feeding value of various forage crops are reprinted from Bulletin 130 of 
the station (E. S. E., 10, p. 046); and an account is given of dairy work 
during the year, including the growing of various soiling crops, a study 
of the character of tlie refuse from the feeding of cornstalks, experi- 
iiieiitB upon the relative feeding value of whole and ground corn, data 
on the (iost of milk production, and a record of the dairy herd. 

A large number of soiling crops were grown in different rotations on 
acre plats* These furnished green fodder for 25 cows from May 1 to 
October 5. Tables show the cost of imoduction, yield, arrangement, 
and the amoant of nutrients furnished by each crop. Brief notesare given 
on the growth of the different crops. Eight tons of green forage was 
secured from 2 cuttings of alMfa. Further experiments are considered 
necessary to determine the valueof vetch as a soiling crop. Spring rye 
..grown with' peas showed no advantage over oats., 

"^Determinations were made of the ■amount and composition , of the 
portion of cornstalks remaining uneaten when fed. to stock. , During an 
experiment lasting 10 days one cow was fed lbs. cornstalks, of which 
.':,60ibs, ^remam^^ Analyses of the cornstalks and refuse and 
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the digestible nutrients in the portions fed, wasted, and eaten in the 
experiment are given. From the data obtained the author conipates a 
balanced ration made up of 20 lbs. cornstalks and 3 lbs. each of wheat 
bran, dried brewers’ grains, corn meal, and linseed meal; 

results of tliis experiment show very strongly tlie advaiiitage in using a silo. 
At least ■[; of tlio 30 per eent waste in feeding dry ooriistalkSj as indicated in tlie 
experiiiieiitj could 1)6 prevented by using a well-built silo; besides^ 12 per cent more 
milli; could be produced from tlie silage tban from tlie dried stallfs.’^ 

Whole com and corn-antl-cob mealy in rations otherwise alikOy were 
fed to 2 cows, one in the fifth and one in the tenth month of lactation. 
The test covered 2 periods of 12 days each, with a preliminary period of 
5 days and a transition period of 5 days, when the rations were reversed. 
The yield of milk -was 9.3 per cent greater and the yield of fat 4.9 per 
cent greater from the meal ration. There was also a slight increase in 
the weight of the animals when fed the meal ration. The results are 
attributed to the greater digestibility of corn-and-cob meal as com- 
pared with whole corn. It is estimated that the feeding value of a ton 
of corn is $2 greater when fed in the form of meal than when fed whole, 
deduction being made for the additional cost of husking and grinding. 
Determinations showed that 57.3 per cent of the corn fed on the ear 
passed through the alimentary tract undigested. 

The cost of milk production for the year ended April 1, 1898, is given. 
The herd averaged 25 cows for the year. 

average cost of the daily ration was 11.44 cts. of which 5.06 is due to pur- 
chased feeds and 6.38, or 56 per cent, to the cost of form foods. The cost of food per 
<3[uart of milk is shown to be 1.47 cts. of which 0.65 ct. is due to purchased feeds and 
0.82 ct. to farm crops. ... 

^'The cost per hundred [including the cost of labor and the interest on and 
decrease in. the value of the herd] was $1.10. At $1 jier hundred, the price received 
in rural districts, the profits from the business, if any, must be in the manure. In 
the calculation of the cost of farm foods, the manure was charged at the rate of 
$1.50 per ton, and the amount produced hy the herd during the year was 274 tons. 

^ ‘ In selling milk for $1 per hundred, the receipts are $154.77 less than the expenses. 
Deducting this amount ixoni the actual charges made for the manure in the growing 
of the crop, $1.50 per ton, there remains $256.23, which represents the profits from 
26 cows—an amount too small to make the business pay. 

^*At 3 cts, per quart, the price that could have, been received at wholesale, the 
receipts would amount to $2,129.70; deducting the cost of purchased feeds, hay and 
interest and decrease in value of herd, amounting to $1,187,12, we have a balance of 
$942.58, which represents the value of the home-grown produce, or, in other words, 
at 3 cts. per quart, the farm would sell its home-grown produce to the dairy at 
profitable prices, viz, $2,50 for soiling crops, $5.05 for silage, and $8 per ton for 
dried corn stover, a gain on the crops over cost of production of $1.10 per ton for 
soiling crops, $2.60 for silage, and $3 for dried corn stover, besides an additional 
gain represented by the 274 tons of manure.^' 

A table shows the amount of fertilizing elements contaiBed in the 
feeding stuffs purchased and in the milk produced by the herd of 23 
cows in 1896 and '25 cows in 1897.- Darmg 'th6' two years the excess of 
nitrogen, phosphoric acid, and potash in the feeding'' stuffs purchased 
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over the qaaBtities in the milk sold from the farm' was 1^401^ and 
505 Ibs.j respectively. 

The record of 20 cows remaining in the herd throughout one year^ 
ended April I, ISOS^ is given. 


liecords of test and poorest coxes for milk and hiitt&r prodncUon, 



Animal 

yield. 

j Value of product. 

Cost 

of 

feed. 

Gain over cost of feed 
with-— 

Milk 
at 1 ct. 
per lb. 

Milk 
at 3 cts. 
per qf . 

Butter 
at 20 cts. 
per lb. 

Milk 
at 1 et. 
per lb. 

^ Milk 
at 3 cts. 
per qt. 

Butter 
at 20 cts. 
per lb. 

Milk xiroduction : 

liesfc cow 

Founds. 
9, 148 
4, 189 
6,143 

442 

238 

318 

$91. 48 
41. 89 
61. 43 

$125. 88 
57- 65 
81.54 

L . . 


$41. 76 
41.76 
41.76 

41.76 

41.70 

41.76 

$49.72 i 
,13 
19.67 

$84.12 
15.89 : 
42.78 


Poorest cow 

Averaji’e cow 

Butter production : a. 

Best cow 

$88. 40 
47. GO 
63. 60 

$46. 64 
5.84 
21. 84 

Pow'est cow - 

! 



Average cow 

i 








a Calculated. 


^^The tabulation shows that the best cow pays for her feed and $46. 64^ in addition 
to skim milk and manure to represent the care and profits, while the manure and 
skim milk of the poorest cow, in addition to $5.84, represent the pay received for 
her care and the labor of making the butter. The facts brought out by the above 
records indicate that there is but little profit derived from a cow that does not pro- 
duce 200 lbs. per year, and points to the necessity of careful selection of animals for 
the butter dairy. 

The average waste per month daring the year from handling, cooling, 
bottling, and delivering the milk was 9.3 per cent. 

The white blood corpuscles in milk and Storch’s test for pas- 
teurized milk, 0. Barthel (Ford. Mejeri-Tidn>, Id {1899), No. 16, p. 
215 ). — The author states that cows’ milk contains normally large num- 
bers of leucocytes, and attributes the reaction obtained in dairy prod- 
ucts with peroxid of hydrogen (E. S. E., 10, p. 384) to their presence. 
Leucocytes appear in the greatest abundance in separator slime and 
can be readily observed there under the microscope by staining with 
hiumatoxyliii, which will show numerous nuclei of the leucocytes. It is 
also possible, the author says, that some of the cell nuclei thus observed 
are derived from torn epithelial cells of the alveoli of the milk glands. 
Cream is richer in leucocytes than skim milk, which in the author’s 
opinion is due to the adhesion of leucocytes to the fat globules by 
which they are carried over into the cream. 

The author considers the leucocytes, or an enzym secreted by them, 
the cause of the phenomena observed by Babcock and Eussell and by 
them attributed to a special unorganized ferment called galactase. 
Aside from the similarity in the behavior toward Storch’s test, the 
leucocytes are said to behave toward anaesthetics in the same manner 
as galactase. Formalin, carbolic acid, and corrosive sublimate destroy 
their action, while chloroform, ether, and benzol are stated to have no 
influence in this direction. ■ Another indication that' the colorTeaction 
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oMaiiied in Storeys test is due to the preseiice of leucocytes is that 
Ts-hey gives a recidish brown^ and not a blue color, as in case of milk. The 
latter color has been shown by Storch to be due to the casein of the 
milk. Blood serum treated with paraphenylendiamin and peroxid of 
hydrogen will also give a reddish-brown color. 

The. property to decompose H 2 O 2 is, however, one common to all pro- 
toplasmic substances, and not to fibrin or enzyms alone, provided it 
has not been destroyed, by heat or special reagents. If leucocytes 
obtained from blood that has been entirely freed from plasma by wash- 
ing with ice-water, are added to milk previously heated above C., 
the blue color will appear in the peroxid test; the same test will, how- 
ever, be obtained if blood serum i)repared by filtering through a 
Ohamberland filter is added to heated milk. — F. w. "WOLL. 

The preparation of cream and butter free from injurious micro- 
organisms, K B. Lehmann {ArcK Hyg.^ 84 {1899)j 261-271).-^ 

In 6 experiments the cream separated by a hand separator was found 
to contain a|>proximately twice as many germs in 1 cc. as the milk from 
which it was derived. The i)rocess of butter making, it is said, does 
not destroy these germs. The dangers from these sources are pointed 
out. Experiments in pasteurizing the fresh cream by heating for 10 
minutes at 80^ G. were unsuccessful, but this is attributed to the 
apparatus. With the use of a simple stirring apparatus the pasteur- 
ization for 10 minutes at 85^ was found sufficient, reducing the germ 
content to about 0.1 per cent of the original. 

The control of a commercial cream-pasteurizing plant for about 8 
months showed that heating for 10 minutes at 85*^ 0. reduced the germs 
from about 10,000,000 to 7,000 per cubic centimeter except in the very 
hot weather. The author considers that the hygienic requirements 
were practically fulfilled. The cream had an agreeable cooked taste, 
similar to burnt almonds, kept 48 hours except in hot weather, and 
was readily churned, either sweet or sour. 

Bacillus typhi abdominalis in milk and butter, H. L. Bollby 
and, M. Eibli) [Froe, Soe. Prom, Ayr, Sei,^ 1898^ pp. 168-175), — The 
biological characters of the typhoid bacillus and the sources of milk 
contamination with this germ are discussed, and investigations to 
determine the persistence of typhoid germs in milk and its products 
are, reported. 

During 1897 and 1898, 248 separate experiments in inoculating dairy„. 
products with typhoid germs were made. A table gives the data Tor 
23 of these experiments considered as giving results of undoubted 
accuracy. A sample of butter salted at the rate of 1 oz. to the pound 
and another sample salted at the rate of 4 oz.to the pound were inocu- 
lated with typhoid germs in small pits in the butter where the butter- 
milk had collected. The germs multiplied but did not spread into the 
surrounding butter. Cultures made at the end of 7 days from butter 
at the margin of one of these pits proved fatal to guinea pigs when 
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inoculated into tlie, body cavity. In only 1 out of 8 experiments 
reported did typlioid germs survive for a longer period tbaii 10 days 
in blitter wMcli liad been tliorougbly infected. liiTo marked growtli of 
tlie germs was observed in samples from wkicb the buttermilk had been 
thoroughly worked out. . Typhoid germs remained alive for several 
months in cream and in the buttermilk and iinsalted butter from the 
infected cream. In experiments with sweet milk the results are eon-, 
sidered as adding nothing to previous work. The germs developed in 
great numbers and the milk became acid but did not coagulate. In 
mixed infection the typhoid germs were not outgrown and in, some 
cases became predominant. 

The part played by lactic-acid bacteria in the ripening of 
cheese, B. von Freudenreich {GenM. BalcL u. Par., Abt^ 5 {M)9)^ 
No, 8^ 240-M9); and H. Weigmann {GenthL Bald, u, Par,^ 2, Aht^ 

5 [1899)^ No, 18-19^ pp, 630-641), — The first paper is largely a contro- 
versial article in which the various theories of the cause of the ripening 
of cheese are reviewed, and especially the views of Weigmann expressed 
in a previous article (B. S, E., 10, p. 592) are combated. An additional 
series of experiments is given with milk inoculated with a nuDiber of 
forms of lactic-acid bacteria, chalk being added to neutralize the acid 
produced. With some forms a considerable decomposition of the casein 
was indicated by the analysis. One of the most active forms had pre- 
viously been found in a number of samples of natural rennet. 

The author explains that he has worked only with hard cheese, 
while Weigmann used soft cheese. He fails to find any anaerobic 
bacteria in Emmenthaler cheese. He has verified Babcock and Eiis- 
^ sell’s discovery of an unorganized ferment in milk and believes that it 
may play a part in the ripening of cheese. He suggests that the fer- 
ment may prepare the casein for the action of the lactic-acid bacteria 
by dissolving it. 

In the second paper Weigmann gives some additional experiments 
which he holds show that lactic-acid bacteria do not play the principal 
part in ripening, even in hard cheese .(Tilsiter), as a number of other 
forms were found. 

Ill farther experiments the effects of lactic-acid bacteria, Glostridium 
Ucheniforme^ ParapleGtrimi fwtidMmj Oidimi laetiSj PenicUlnim, and M.uGor 
mmedo were studied. After preliminary trials these were used in dif- 
ferent combinations in milk cultures. It was found that both of the 
molds have a very powerful peptonizing action and that Johan-OIsen 
was right in including them in the list of cheese-ripening organisms. 
They also give a flavor to the cheese. 

The author believes that all of the bacteria found in milk work 
together, partly simhiotically and partly metabiotically, the lactic-acid 

■ bacteria first ' preparing the material for': the growth of the others, the 
molds and the various coli bacteriataking care' of the lactic acid formed 
and" at the same time peptonizing the casein Rud producing flavors, and 

■ the bacteria, of the class of Paraplectrum ' and ■ Clostridium giving the 
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cheese the characteristic odor and taste. The character of the cheese 
will depend upon the proportion in which these organisms are iireseiit^ 
which in, turn will depend upon the method of making. 

Practical experiments in moiking Tilsiter cheese are then reported^ in 
which mixtures of the organisms mentioned above were used, the 
proportions being given as nearly as practicable. The results siiow 
that the ripening was best when the whole category of organisms was 
present. 

The author questions whether, when all of the cheese-ripeiiing organ- 
isms have been discovered and the relative proportions for different, 
kinds of cheese worked out, it will be possible to entirely exclude the 
action of the organisms remaining in the milk (even after pasteuriza- 
tion) or gaining access during the process of cheese making. He sug- 
gests that the effect of the milk and the place of manufacture will still 
be apparent, and points out that the matter is not as simple as in the 
case of cream ripening, which occupies only a short time. 

A study of the bacterial flora of Roquefort cheese, Grimm 
{SeUh. Khoz. i Lyesov.j 19i (1899) j Jnly^ p. 27 ), — A preliminary account 
of*this investigation, which is not yet completed. The following rcwsults 
have been obtained : The green particles which permeate the ripe cheese 
are aggregates of spores of PeniciUium glmieum^ which thus appears to 
be a specific constituent of this cheese and which imparts to it its 
peculiar taste. The poisonousness of Pemoillium glaucum explains why 
the extensive use of this cheese as food is injimous. Further, a new 
lactic-acid bacillus has been separated which is not identical with the 
lactic-acid bacilli of Heuppe, Leichmann, and Weigmann. The trans- 
formation of milk sugar into acid under the influence of this l^acillus 
takes place more rapidly than under the influence of Baoilltis midi 
lactioL — EIBEMAN. 

Anntial reports of the cheese and butter associations of the Province of 
Ontario, 1898 (Toronto: Ontario Dept, A(fr., 1899 ^ pp, 190^ figs, 5 ), — This contains 
the proceedings of the annual meetings of the associations, including a large number 
of popular articles, and an appendix giving a list of members and officers of the 
associations and a financial statement. 

Report of the dairy institute at Proskau for 1898-99 (Bericht iiher die ThMig- 
'keit des, MilGhwirtliscJiaftUo'ken Insiituts zu JProskau fur das Jahr voml. April 1898 Ms 1, 
April 1899, Oppeln: Joseph Wolf) 1899, pp, 95; ahs, in MUeh Ztg,, 98 (1899), No. S8, 
pp. A general report on educational and experimental work and on the 

production of butter and cheese at the institute. 

Report of the State dairy agent in Manchester, England, for 1898, H. Wedix 
(Meddel. K, Landfbr, 8tgr,y 1899^ No,. 59, pp, 75), 

Recent progress in dairying, P. de Vuyst and P. Wauters (Nouveaux' .progrk 
\en laiterie, Louvain: A. XJystpruyst, 1899, pp. 81, figs. 49 ), — Contains a general review 
of recent inventions in dairy apparatus and of investigations along differen t lines of 
dairy work, an account of cooperative dairying and dairy aBsociations in different 
countries, and of instmction in dairying in Belgium, and a list of some of the more 
■recent dairy publications. ■ 

'The, Ayrshire cow, J. Stewart (Queensland Agr. Jour,, 5 ■ (1899)", NofS, 540- 
^45) .— A brief discussion of the origin of Ayrshire cattle, with notes on their care, 
management, etc. 
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Is the weight of cows of iiifitience on the profitableness of dairying ? (Molh. 
Ztg*, IS {1899), Mo. 35, p, Cows weighiog between 1,000 and 1,300 lbs. are 

considered in general the most profitable. 

The truth regarding the spaying of milch cows, Eloire {Progres Yet,, 1S98; 
ahs, in Dent. TMeHifzU, Wchnschr., 7 {1899), Mo. 15, p. 141). — All of the cows of a large 
and well managed dairy failed to get with calf during an entire year, owing to the 
impotency of the bull; but notwithstanding this, the cows continued to give milk 
for nearly 2 years in the same manner as if they had been spayed. Had tbes© cows 
been spayed after calving the prolonged lactation, the author says, would have been 
credited to the operation. He admits that spayed cows tend to get fat, provided 
the lactation is not prolonged. 

How can a large yield of milk of good quality be secured? A. Stutzer (FFie 
erkalten wir viel Milch von guter Bescliaffenlieiif Leipstc: Hugo Voigt, 1899, pp. IM ). — 
This is a second edition of this popular pamphlet on the principles of feeding milch 
cows, the effect of food on yield and composition of milk, and the personal equa- 
tion of the cow herself. The author concludes that the latter is a factor of great 
importance. 

The production of milk and butter in Denmark, B. Boggild ( Ugeskr. Landm,, 
44 {1899), Mo. 47, pp. 585-587).— The number of creameries in Denmark in 1897 was 
1,145, which produced a total of 127.7 milliou lbs. of butter and 20.96 million lbs. of 
skim-milk cheese. The average price received at the factory for the products were: 
butter, 21.5 cts. per pound; cheese, 3.5 cts. per pound. Assuming that the above 
quantity of butter represents nine-tentbs of the butter production of the country, 
the total production was 141.93 million lbs., or about 133 lbs. of butter per cow. 
The per capita consumption of butter (and oleomargarine) is calculated to approxi- 
mate 30 lbs,, or at the highest estimate 33 lbs. The production of milk is estimated at 
4,958.6 million lbs., or about 4,620 lbs. per cow and 2,200 lbs. per capita.-— F. w. woll. 

Accounts of 27 cooperative creameries in Holbak Amt, Denmark, S. Map- 
sen {Mdlkeritid., 1$ {1899), Mo. 27, pp. 455-467). — The article gives detailed informa- 
tion concerning the diiferent phases of the business of 27 Danish cooperative cream- 
eries, number of patrons and cows, equipment, milk and butter account, losses, fat 
content of skim milk, expense account, total and per 1,000 lbs. of milk received, 
gross and net receipts, etc. — F. w. woll. 

Water content of butter made in the Province of Posen, Tiemann {Chem. Ztg., 
2S {1899), Mo. 78, p. 942). — The range observed (number of samples not given) was 
from 8.69 to 19 per cent, tlie average being 12.88 per cent. 

Analysis of butter from reindeer milk, F. H. WerenskiOld {Aarsher. Offent. 
Foranat. Landhr. Fremme, 1898, p. 120). — Tbe sample contained 8.48 per cent water, 
80.80 per cent fat, 2,01 per cent protein, 1.87 per cent ash, and 0,84 per cent other 
substances. The specific gravity of the fat at lOO^ C. was 0.8653, the refractive 
index at 45^^ C. was the melting point 35 to 40.5^, solidification point 37 to 40°, 
iodiii number 22.85, saponification number 228.5, and Reichert number 27.0.— E. w. 
WOLL. " 

Contributions on the spontazaeous souring of milk, Y. Kozai {Als. in Centhl. 
:Bakt.' u. Far., 2. AM,, 5 {1899), No, 18-t9, p. 660). — The article deals with the kind of 
lactic acid produced by different bacteria and under varying conditions of tempera- 
ture, nutrition, etc. , , 

Possibility of distinguishing between raw and cooked milk by chemical 
reagents, Tiemann {Chem. Ztg., 2S {1899), No. 87, p. 942).— The author has verified 
the reliability of Storch’s tests (hydrogen peroxid and phenylendiamin ; E. S. R., 10, 
p. 384). Milk which had been heated to 75° C. or above gave the reaction, and the 
reaction was also produced when a small quantity of heated milk was added to raw 
milk. , : 

Determination of dirt in milk, H. {Molk. Ztg., IS {1899), No. S5, p.546).—. 
The determination of dirt in milk by means of a centrifugal apparatus is described. 
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Regulations for tlie sale of milk {Milch Ztg,, S8 (1899)^ Mo. 33, pp. 513-515).-^ 
Proposed iiiiifbrni regulations for the sal© of milk in the larger cities of Prussia* 

Regulations governing the sale of milk in Saxony {Milch Ztg., 28 (1899), Mo. 
So, p. Sol). 

Law relating to the pasteurization of milk in Denmark {Milch Ztg., fJS (1899), 
Mo. 47, 2)p. 744, 745). — Ohservations on the working of this law, which went into 
effect June Ij 1899. • 

Investigation of cream, its specific gravity, fat content, and the yield of 
butter from same, N. Giupenberg {Mord. Mejeri Tidn., 14 {1899), M‘os. 26, pp. 352-354; 
27, pp. 367, S68). 

Tuberculosis and milk, J. I. Torralbas {An^ Acad. Cien. Med., Mahana, S6 
{1899), Mo. 421, pp. 117-121). 

On the occurrence of tubercle bacilli in oleomargarine, Morgenroth {Hgg. 
Mundsckau, 9 {1899), Mo. 10, p. 481). — A preliminary communication. It is -stated as 
the result of investigation that virulent, true tubercle bacilli not infrequently occur 
ill oleomargarine and that it is quite as important as in the case of butter to stipu- 
late that it shall come into the market free from tubercle bacilli. 

On the occurrence of tubercle bacilli in oleomargarine, Morgenroth {Hyg. 
Rmidschau, 9 {1899), No. 22, pp, 1121-1135 ). — Ten samples of oleomargarine were 
taken, of both cheaper and more expensive grades. These samples were melted at a 
temperature of 42 to 60*^ and treated in a hand centrifuge for 5 minutes. The fat 
was poured off and the remainder, after being diluted with sterile wafer, was used 
for inoculation experiments. Four animals were inoculated with material from each 
sample. Of the 10 samples 8 were found to he infected with living tubercle bacilli. 

Report of the third general Swedish Cheese Exhibition and Dairymen’s 
Convention in Stockholm, 1899, K. F. Lundin {Stockholm, 1899, pp. 92), 

Faults, errors, and losses in cheese making, G. S. Thomson {Jour. Agr. andind., 
South Australia, S {1899), No. 5, pp. 435-439, Jig. 1 ), — Includes descriptions of the 
acid test and the AVisconsin curd test. 

Belgian regulations for manufacture and sale of cheese (27. S, Consular Mpts,, 
1899, No. 281, p. 634). 

Observations concerning cheese diseases and their remedies, F. Bagge 
{Tidskr. Landiman, 20 {1899), No. 15, pp. 264-269), 


YETERIHAEY SCIENCE AND PRACTICE. 

The local distribution of tubercle in various species, with ref- 
erence to the channel of infection, W, Hutchinson' {British f^ed. 
Jour,., 1899j Mo, 9028^ pp, 1850-1352 ), — The observations which the 
author reports in this paper were made chiefly in the London zoological 
gardens. About 80 post-mortem examinations were made npon a con- 
siderable variety of mammals and birds. Among the mammals may 
be mentioned kangaroos, antelopes, armadillos, jackals, llamas, rodents, 
lemurs, monkeys, and. apes. ■ From the examinations which were made' 
it is concluded that in mammals the disease kills almost invariably by 
the lung. It was noticed that although the lung infection produced the 
most serious effects upon the animal, yet in only 6 out of 40 cases in 
mammals was the disease confined to the lungs, and in 7 cases it was 
confined entirely to the abdomen. . In . cattle, .antelopes,, sheep, ' 'and.' 
gazelles the disease shows a marked preference" for ■ the 'pleura .and 
pericardium. Punileiit degeneratiou of the tiiberculous masses seems 
to be much less frequent in animals than in mam 
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111 birds, on the other hand, the lungs are rarely affected by tubercu- 
losis. Tiie chief seat of the disease in birds is in the abdominal viscera^ 
more especially the liver, spleen, and wall of the intestines. In only 20 
per cent of the avian cases, which were studied, were the lungs affected 
at all. The chief attack of bird tuberculosis falls upon the liver. It 
becomes enormously enlarged and crowded with nodules of various 
sizes. Tiibereiilosis of the bones and joints is much more common in 
birds than in mammals. 

The question as to whether tuberculosis affects reptiles was not deter- 
mined by the author’s observations. One ease in a tortoise seemed to 
be tuberculosis, but the germs did not respond completely to Koch’s 
tests. 

The observations which were made by the author seem to indicate 
that the main channel of infection is by way of the alimentary tract, 
and that from' this source it spreads to the lurig\s in maiimiais far more 
' than ill birds, by reason of the apparently greater resistance of the lungs 
in birds than in mammals. 

Contribution to the tuberculin problem, Viquerat ( Genthl. BaM. 
M. i. A ht,^ 26 {1899), No, 10, pp* 296, 294 ), — The author has made 
chemical analyses of tuberculin and tubercle bacillus and liiuls that 
the latter consists of an outer layer composed of a salt of palmitic acid 
which is not easily soluble in water, and an inner portion composed of 
a salt of succinic acid, which is more easily soluble in water. It is 
concluded, therefore, that tuberculin is not a proteid, but a definite 
chemical body. Tuberculin was heated to a temperature of 150 to 
2000 without its tuidergoing any change, and it still had the same 
effect upon tuberculous animals as before heating. Succinic acid 
plays the chief part in tuberculosis. The tubercle bacillus does not 
produce ii toxin, but operates rather in the way of producing a dia- 
thesis. Tuberculin is nothing but an aqueous solution of an alkaline 
succinate..’’ 

Import of tile biologist, J. Kelson {Netv JerHey Bias, Ept, 1898, 
pp, %!}-212 ),' — An outbreak of abortion in the college herd was checked 
by systemati(*. ilisiivfection with a 2 per cent solution of ‘ereolin, used 
'lukewarm. 

In a series of experiments with tuberculin in the college herd, the 
author found reasont-o believe that cattle may be infected , with tuber- 
culosis for some length of time before they will give a reaction to the 
tuberculin test, and thus concludes it is necessary to ' give the test 
about once a year, or at least once Tn, 2 years, in order to be certain 
that the disease does not exist in the herd. 

Abortion, barrenneBs, and fertility in sheep, W. HeA'PE (Jaur,. 
Roy., AgnSoo^ England, 3. ser., 10 {1899), pt. 2, pp. 217-248).~Tixe Eoyal 
.Agricultural Society in 1897 issued.' circulars asking for information 
upon the sutjoeet of abortion, barrenness, and fertility in the various 
docks of" sheep throughout Great .Britain., ■Tolerably complete returns 
.'i7020---No.,8-— 7 , 
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were received from tliese requests concerrung S97 flocks^ including in 
all 122.673 breecliug ewes. Of these flocks 338 were of pure-bred stock " 
and o9 were crossbred. Eighteen pure breeds of sheep are represented' 
in the returns, but only 8 of them in sufficient numbers to fiirnisli relia- 
ble statistics for the breed. The other x^ure breeds in the count arej^ut 
together for purposes of comparison with the crossbreeds. 

The xiercentage of abortion which was suffered by 300 sheep owners 
varied from 23.75 per cent to 0. The Dorset Horn and Lincoln breeds 
suffered most from abortion^ the Southdowns occupying an interme- 
diate position in this respect, while the other i)ure breeds suffered least. 

With regard to the causes of abortion, the observations of the author, 
based largely upon the experience of different sheep breeders, are set 
fbrth under a number of different heads. The statistics collected indi- 
cate that shearling ewes are more liable to abort than older ones. 
Fright from strange dogs, shooting, or thunder, and overexertion from 
jumping ditches, etc., have been known to cause abortion. 

With regard to the locality and subsoil, certain differences in the 
proportion of abortion were found which would seem to indicate that 
some soils and some localities are more favorable to abortion than others. 
The returns show clearly that heavy rainfall occurring during tlie latter 
stages of gestation are apt to cause abortion. The above-mentioned 
factors in the production of abortion are, however, subordinate to the 
food and general condition of the ewes. From the statistics which the 
author collected, it was not apparent that any particular feeding stuff‘ 
which is usually given to sheep was distinctly favorable or unfavorable 
to abortion. It should be stated, however, that several kinds of fodder, 
when given in undue quantity or at inopportune times, may precipitate 
abortion. 

The percentage of barrenness reported by 327 sheep raisers varied 
from 51.42 to 0, the average |>ercentage in 96,520 ewes being 4.71 per 
cent. Barrenness reaches ordinarily about twice as high a percentage 
as abortion, and only 3 breeds upon which reports were made sho’fj;ed 
less than 5 per cent of barrenness. About 2 per cent of the barrenness 
may be put do wn to the account of constitutionally barren ewes. A per- 
centage higher than this is to be considered as due to causes which may 
be prevented. According to the statistics which were collected, bar- 
renness was not perceptibly dependent upon the age of the ewes. It 
was noticed that barrenness was more frequent when young rams were 
used than In the case of' older ones. The number of ewes per ram vari^dr^' 
in the different flocks from 40 to 60, , Prom the collected statistics'" no . 
definite rules could be formulated regarding the influence of the fatness 
of the ewes or rams in the determination of barrenness. The total 'loss' ' 
from barrenness and abortion was not under 4,per'cenl} for any breed and ■ 
was usually over 6 per cent. ■ L ; ^ : 

■ : With 'regard to fertility, the proportion of Iambs reported'"‘by306'sheep' ' ' 
raisers varied from 203.8 to 59.09 per cent. ' The percentage of lambs for ',. 
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107,603 ewes was 120.4 per cent. The percentage of twins recorded by 
237 sheep raisers varied from 85.58 to 2.4 per cent, the percentage for 
68,530 being 30.02. It is of interest to note that the fertility was higher 
. ill all of the pnre-bred than in the crossbred sheep. 

With regard to the causes of fertility, a great many factors have been 
assumed and. are believed to contribute to its increase or decrease, but 
the primary factor would seem to be a constitutional one. It is shown, 
for instance, from the statistical records that twins are more frequently 
born from ewes which were themselves twins than from ewes which 
were single, and the indications are that careful selection of races may 
increase the fertility to a considerable extent. The percentage of twins 
which are born in any hock dex>ends upon the constitutional character- 
istics of the ewe and not upon the ram. The general view of the results 
obtained by the observations of the author and by the compilation of 
these statistics, obtained as above indicated, may, perhaps, best be 
seen in the following table : 


Fariaiious in sice of Jlocks and in percentage of lanibs, Uvins, ahortion, a7i(l darrenness. 
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38 

4 

197 

P. ct. 
180. 18 

P. ct. 
113.53 

00 • 

P. ct 
24.47 

P. ct 
9.81 

P. ct 

0 

P. ct 
9.09 

P. ct. 

0 

Kents 

15 

17 

662 

140. 00 

107. 00 

50. 00 

17. 00 

3.33 

0 

11. 05 

3.88 

Southdown s 

23 

8 

397 

141.31 

60. 95 

37. 09 

2. 40 

13. 33 

0 

51.42 

0 
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53 

9 
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150. 00 

91.71 
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7, 84 

9.83 

0 

18. 33 

0 
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20 

4 
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167. 50 

93. 75 

66. 50 

15. 00 

3. 82 

0 

13. 00 

1.08 
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B1 

5 

331 

180. 00 

84. 96 

69. 34 

21.25 

23.75 

0 

10. 68 

0 

Sliropshirea I 

SO 

3 
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192. 07 

78, 60 

80. 00 

47. 06 

6. 66 

0 

48. 00 

0 

Lincolns - 

62 

6 

288 

169. 28 

59. 09 

66. 66 

4. 16 

22. 80 

0 

47. 73 

0 
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7 
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1 12. 00 
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6,3 

309 

225. 00 

59. 09 
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1 2.40 

i 
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, 

1 ^ 

1 
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Tenth annual report on the veterinary service in Hungary, F. Hutyra (Jah~ 
reshericht ilher das FtiUnHuarweseri in Fngarn. Budapest: Apr. lSi^9,pp. This 

report contains an account of the instruction given in the Royal Veterinary School 
in Budapest, and of the general veterinary service and veterinary sanitation of 
Hungary. In the second jiart of the report numerous observations are recorded 
concerning anthrax, rabies, glanders, foot-and-mouth disease, pneumonia, sheep 
pox, mange, hog cholera, and swine plague. A summary is given of the results 
obtained by a protective inoculation against anthrax, blackleg, and hog cholera. 
A brief statement is made of the veterinary police regulations. 

Infectious luxig diseases and the present status of the question of Psitta- 
cosis, Lmcwm^&TEim (Centhl. AUg. GesmidheUspfl. , 18 (XS99), 7^8, pp. 241-30$),— 

An extended discussion of the agency of parrots in transmitting various lung 
diseases toman. A bibliography is added. , 

Studies in pathology and clinical symptoms. Experimental researches, P.J . 
C/AUIOT ( de pathologie et de eUnique, JBeoliercdm exp drimentates. Paris: Asselin 

tf Ifomean, 1899, 618, figs. This volume contains a large number of clinical 

and pathological observations upon various diseases affecting domestic animals. An 
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illustrated account is given of tuberculosis in the borse, in tbe dog, ami in tlie cat^, 
witb extensive bibliograpiues of the subject for esich -of these species* Avian tuber- 
culosis also receives an extended discussion at the hands of the aiitlior, in the course 
of which he comes to the eouciusion that the tuberculosis of birds and of iiiaiiiiiials 
is due to one and the same organism. Especial attention is devoted to tuberculosis 
in parrots, and the author calls attention to the frequency of the disease in this 
species and its relationship to the spreading of human tuberculosis. An account is 
given of tuberculosis in the gout by Gilbert and Eoger. These authors have also 
assisted in various other parts of the book. Besides tiiberciiiosis, various other 
diseases are discussed^ such as glanders, eczema, endocarditis, infectious pneu- 
monia, etc. 

Studies on the resorption of cells, E. Metchnikoff (Jnn. Inst. Pasteur^ 13 (1S99), 
Ab. lOfpj). 737-769, pis. 3). — In this paper the author reports the results obtained by 
a study of the activity of phagocytes and their relationship to immimity. The gen- ^ 
exal conclusions may he summarized as follows: The resorption of cells is chiefly the 
work of macrophages. Macrophages may not only seize upon dead cells, hut also 
upon cells which are evidently alive. Red-blood corpuscles of the goose injected 
into the peritoneum of guinea pigs were entirely devoured by the macrophages. 
The immimizing substances are probably an excretion of the macrophages at the 
end of a x>eriod of intracellular digestion. 

The different reaction of certain micro-organisms in a colored nutrient medium 
A. Cesabis-Demel (Centhl. Baht. u. Par., 1. AM., 36 {1899), No. 18-19, pp. 529-540, 
pis.' 2 ). — The author experimented with a number of pathogenic organisms, includ- 
ing that of anthrax, diphtheria, and chicken cholera. The results of these ex|)eri- 
ments may be briefly summarized as follows: The micro-organisms i)roduoe changes 
in the nutrient mediaby means oftheir biological products which furnish a convenient 
method for differentiating them. One of the most valuable media for this purpose 
was found to be liver broth stained with tincture of litmus. 

The veterinary service in Bosnia and Herzegovina since 1879 {Das Peteri^ 
'nMrwesm in Bosnien and der Sercegovina selt 1879. Sarajevo, 1899, pp. 223, pts. 8). — An 
account of the development of the veterinary service, with statistical reports on 
the extent of various infectious diseases and the preventive and curative methods 
adopted. 

The origin of antitoxin : Is it present in the blood of some normal animals, 
L. Gobbett {Lancet [London^, 1899, No. 3963, pp. 3S2-SS7) .—Of 11 horses examined, 
8 were found to possess diphtheria antitoxin in the blood. 

Oil the significance of mixed infection in pulmonary tuberculosis, A. Sata 
{Beitr. Path. Anat. u. Allg. Path., 1899, Sup. S-, pp. 179, pds, 3). — The resnlts of this 
study may be briefly summarized as follows: In man and animalB mixed infection 
plays an important part in the pulmonary forms of tuberculosis. Mixed infection is 
usually subsequent to tubercular infection. Pulmonary tuberculosis is pure tuber- 
cniosis only in its earlier stages, the majority of advanced cases showing a mixed 
infection. The latter process is largely responsible for elevation of temperature and 
pneumonic conditions. The bacteria which are most frequently found in mixed 
infection are Streptoooccus ppogenes, Staphylococcus pyogenes aureus, IMpIococons p^ieu-’ 
Monim, PneMmohacillus, nnd PsetidodiphtheriahaGilhis. Probably a mixed infection does 
not always hasten the progress of tuberculosis, but may in some cases check the devel- 
opment of the tubercle bacillus. 

Concerning the preparation of tubercle bacilli, Rosso (Mod. .Zooiatro, 10 {1899), 
No. 10, pp. 182, 183). — A study on the biological technique of the bacillus of tiibercu- 
■losis. 

The demonstration of tubercle bacilli in the tubercles of beef, P. SrAZ&i/(.:Afod. 
'■^Zooiatro, 10 (189$), No. 9, pp. 164-171, fig. 1). — A discussion of the methods by which 
the bacillus is detected. 

■■ The frequency of bovine tuberculosis, M. Strebel {Schmz. Arch, lliierh., 41. 
(1899), No. 6, pp. 264-267). — A statistical account.. 
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Tuberculosis in the horse, K<.)RNKii (Ztseh\ Vetermiirlc., 11 {1899), 'Ko. pp. 
6^i?-6’;2'i).~Tiiberculiii did not give a typical reaction, although the disease was well 
established. 

The importance of tuberculin for diagnostic purposes, Z. Blacstkin {O&sterr. 
Monatschr, Thierli., 24 (1899), No. 11, pp. 512-513). 

Report on an investigation with regard to the value of tuberculin as a test of 
the presence of tuberculosis in cattle, J. M, Young ( Vetennarmn, 72 (1899), No. 
863, pp. 787-790). — Results obtained by this study are briefly summarized as follows; 
Tuberculin loses its Aurulency when kept for any considerable time. It is a reliable 
diagnostic agent except when the tobercnlar lesion is minute or where the disease 
has become generalized. Tuberculous udder is of more frequent occurrence than is 
usually supposed. 

Tile application of the tuberculin test among cattle on a farm in southern 
Holland, J. F. Lamepjs (Tijdsclir. Feeartsenijk. en Veeteelt, 27 (1899), No. l,pp. 5-16).— 
Extensive tables are given showing the temperature reactions and qualities of milk 
produced during the experiment. 

Combating tuberculo.sis, D, Rosenbusch (Oesferr. Monafschr. Thierh., 24 (1899), 
No. 7, pp. 289-293). — A discussion of the efleets of the sanitary regulations of Bosnia 
and Herzegovina regarding tuberculosis. 

The contest against bovine tuberculosis, O. Regner (MeddeL K. Landtbr. Stijr., 
1899, No. 55, pp. 29). 

Serum therapy in the treatment of tuberculosis, E. Maragliano ( Berlin. Elm. 
Wchnsclir., 86 (1899), No. 49, pp. 1073-1075). — By experiments upon guinea pigs and 
rabbits, the author found that it was possible to obtain an. antitoxin which will 
protect these animals against fatal doses of the tubercle toxin. Of the guinea pigs 
which were inoculated ivith tuberculosis and later treated with antitoxin, 50 per 
cent were cured. 

The action of soluble products of Streptothrix on infections produced by 
Actinomyces farcinicus and on the course of experimental tuberculosis, Sab- 
RAZks ET iUi. (Compt. Rend. 8 og . Biol., Paris, 11. ser., 1 (1899), No. 35, pp. 929-930). — 
In rabbits the progress of tuberculosis was not retarded by inoculation with these 
products. 

An attempt at treatment of tuberculosis by cultures of the Eberth and coli 
bacilli, A. Rodbt (Compt. Mend, Soe. Biol., Paris, 11. ser., 1 (1899), No. 34, pp. 907- 
908). — Nine giiiiiea pigs were inoculated with human tuljerciilosis of a low virulence. 
Three of these animals were kept ibr control. The other 6 were inoculated 12 days 
latei', 3 with Eberth bacillus and 3 with coli bacillus. They received inoculations 
at intervals of a few days for a period of nearly 2 months. All the animals which 
were treated died after from 110 to 200 days, and posUmortem examinations showed 
that the treatment had not checked the progress of the disease in invading the 
various organs. 

Tile use of serum against anthrax, J. Mendez (Centhl. Bakt. h. Par., 1 AM., 26 
(1899), No, 20-21, pp. 599-608). — A serum av;us produced which exhibited a specific 
action against anthrax in guinea pigs. Many cases of anthrax in man have been 
treated with serum in the Argentine Republic. Uniformly good results were 
obtained. After injection of the serum the temperatuin falls, the ccdeiiiatoiis con- 
dition passes away, and the glands assume their normal size. Cattle and sheep 
were treated with serum for anthrax with excellent results. 

The production of toxin by anthrax bacilli, 'H. Conkaih (Ztsehr. Byg. ti. 'hifec- 
twiskrank., 21 (1899), No. 2, pp. 287-316). — The author gives a review of the litera- 
ture, with an extensive bibliography. The results of the work' may be expressed, as 
'follows: Anthrax bacillus prodnces'.neither soluble, axtracellulaiy nor intracellular 
toxin in either susceptible or nonsusceptible animals. 

'Diseases of cattle that may be mistaken for foot-and-mouth disease, B. Bang 
(Mmnedsskr. Byrlmger, 11 (1899), No. 4, pp. 157-106). 
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Poot-and-moiitli disease, J. Wohlmutm (Oesierr. Monatschr. Tkierlh^ M (1899), 
Mo. 5y pj). ^SS ). — An account of an outbreak of this disease. 

Combating foot-and-mouth disease, D. Gautier {Maanedsslcr. Dyrlmjer. 11 
(1S99)^ Mo. S, pp. :d7S-S96). — A report of the discussion of tliis disease held during 
the Seventh Iiiternation;il Veterinary Congress. 

The etiology of Terras fever, T. Smith {Mew Tori- Med. Jour.f 70 {1899), Mo. 1, pp. 
47-51). — A general discussion of the relationship of the tick to the micro-organism 
of the disease, with special reference to theories concerning the means of transmis- 
sion of malaria. 

Red water, or Texas fever, A,. Edingtok {Lancet \_Lomlon}, 1899, Mo. 3949, pp. 1119, 
1230 ). — Reports a number of successful experiments in inoculating cattle with the 
blood of recovered animals. 

Inoculation for Texas fever, J. W. Connaway {Breeders^ Gaz., 36 {1899), Mo. 20, 
pp. 396 p 597, figs. 4).— A report on recent successful inoculations made at the Mis- 
souri Station against this disease. 

Bovine tick fever {Indian Agr., 24 {1899), M'o. 8, p. 252). — A brief article on the 
disease as found in the southern English colonies. 

Studies on pleuro-pneiimoiiia, ■ Nocard ET al. {Ilec. Med. Vet., Puns, 8. ser., 6 
{1899), Mo. 22, pp. 430-446). — A report upon experiments in which the authors deter- 
mined that serum inoculations may be depended upon both as a curative and pre- 
ventive measure. 

Contagious pleuro-pneumonia of cattle, R. Guiseppe {Mod. Zooiatro, 10(1899), 
Mos, 19 f pp, 372-375; 20, pp. 393-399; 21, pp. 414-418; 22, xrp. 431-435), — An experimen- 
tal and critical study of the symptoms, treatment, prevention, prevalence, and 
geographical distribution of this disease. 

Experimental production of acute' fibrinous pneumonia by pneumococcic 
toxin, P. Carnot (Compi. Bend. Soc. Biol., Paris, It. ser., 1 {1899), No. 35, pp. 
927-929). 

The preventive properties of the blood' serum of an immunised heifer as 
used against contagious pleuro-pneumonia, Arloing and Buprez {Jour. Med. 
Vet. ei Zooiech., 5. ser., 3 {1899), pp. 641-645). 

Recent work in the production of immunity against blackleg, H. VALLfiE 
{Bm. IToulotmJ, 24 (189$), Mo. 12, pp. 726-737). 

Preventive inoculation against blackleg, T. Kjtt {Monatsh. PraJct, Thierh., 11 
{1899), Mo. 2, pp. 49-62). — By inoculating horses, sheep, goats, and cattle with black- 
leg virus the author was able to obtain a serum which protected sheep against a 
fatal subcutaneous dose of fresh or dry blackleg material. The immunity thus 
produced persisted in the experimental animals for 2 mouths. Similar experiments 
were not tried on cattle, on account of the expense connected with buying such 
■animals. 

Malignant oedema in cattle, J. C. Pound {Queensland Agr. Jour., 5 {1899), Mo. 5, 
pp. 505-508, figs. 2). — A description of an outbreak of this disease, with an account 
of the posGfnoriem findings and of the growth of the pathogenic organism npon 
di'fterent' culture media., , 

The rational treatment of milk fever of the septic form, G. Gambarotta ( Mod. 
Zooiatro, 10 {1899), No, 10, pp. 191-196). — Recommends strict antiseptic methods. 

The anatomy of the udder and its' diseases, L. B, Brante' {M^ord. Mejeri Tidn., 14' 
{1899), No. 32, pp. 436-438). 

Poisoning of cows from moldy hay, O. STENSTRdM {Mord. Mejm'i Tidn., 14 (1899), 
Mo. 27, pp. 368, 369). 

Poisoning of cattle by reed meadow grass (Glyceria aquatica), ■£. , Schoug 
..{Landtmmmen, 10 {1899), Mo. 28, pp. 455-457), . .. 

7 Some poisonous plants, G, B. PLOTTifO?.m. 'Fel.,, 22, {1899), M0:»'.43,pp. ' 507-509). — 
■Several cows w-ere poisoned by eating’ Mtlmsa minor and Q'Oninm'Maml'aLm. Rub- 
bing the body witli camphorated oil, giving clysters of ammoniaand alcoholic stimu- 
lants by way of mouth were only partially efieotive. 
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Tlie etiology of omplialitis in calves, A. Wilhelmi (Lanclw. Jalirh. Sckweiz^ IS 
{1SB9)^ pp. 121-lS4f pi. 1). — In the study ■ of -this disease 15 different organisms were 
investigated. Bmierium, coU conimnnc and B. aejMccemuE lumiorrhagicw were the only 
ones whicli produced pathogenic eff'ects in inoculation experiments. The author 
gives tables of temperatures and the jxysUmoriem findings in a number of calves 
which died of the disease. Bactermm coli commune is considered to he the pathogenic 
organism of omphalitis. The disease arises from a local infection hy this organism. 

Eiidoglobiilar liaeniatozoa of .sheep, Lav'ERXn and Nicolle (Gonipt. EemL Soc. 
Biol., 11. ser., I ( 1899), No. 30, pp. 800-803). — An epizootic of sheep near Constantinople 
was studied hy the authors. It wurs found that the blood, and especially the spleen, 
contained large numbers of a parasitic organism. The disease seemed to be the same 
as that known in Roumania by the name of carceag. The authors believe that the 
hmmatozoon which they found in the blood is closely related to the organism of Texas 
fever, and should be placed in the same genus as the latter, and known therefore by 
the name Biroptasma {Pyrosoma) oris. 

Liver fluke in the spleen of sheep, S. vox Ratz {Ccnihl. BaJct. u.Par., 1 AM., 26 
(1899), No. 20-21, pp. 616-618). — Notes on IHstomum liepatioum found in this situation. 

A new pathogenic Streptotlirix, Silberschmidt (Ann. hut. Pasteur, 13 (1899), 
No. 11, pp. 841-853, jigs. S). — Sfrepiothix caprw was found to be the cause of a disease 
of goats which closely resembles tuberculosis. The organism was grown on various 
nutrient media. Inoculation experiments rvere conducted upon rabbits, guinea 
})igs, and white mice. In the rabbit, siibcutaneous injections produced tubercles in 
various organs, and the structure of the tubercles was similar to that of tubercles 
caused l)y Koch’s bacillus. White mice withstood the action of the organism, 
although an abscess was formed at the point of inoculation. Guinea pigs were 
afieeted in nearly the same maimer as rabbits. 

Etiological studies on swine plague and swine septicaemia, H. Pbbisz (Ztschr. 
Tiermed., 2 (1898), No. 1, pp. 1-66). — An extensive experimental investigation of the 
cause of swine plague. The author devoted especial attention to the eftects of mixed 
infection in this disease, and upon the production of immunity. A bibliography is 
atlded to the article. 

The resisting power of the organism of hog cholera, J. Kaklinski (Oesterf. 
MonatscJir. Thierh., 24 (1899), No. 3, pp. 122-130). — A study of the effect of heat and 
chemical antiseptics upon the organism of hog cholera. 

Swine plague, T. Kasparek (Oesterr. Monaisehr. Thierh., 24 (1899), No. 11, pp. 
481-492: 12, pp. 529-537). — An (experimental study of the bacteriology, symptoms, 
and treatment of swine plague. An extensive bibliography is appended to the 
article. 

Px'otective inoculation against hog cholera, Marks (Berlin. Tkriirstl. Tfehnsohr., 
1899, No. 46, pp. 553, 554).— Out of 14,320 animals inoculated, 54 died as a result of 
the inoculation. 

Eradication of hog cholera in Austria (Oesterr. Monatsehr. Thierh., 24 (1899), 
No. 8, pp. 365-369). 

Feeding experiments with American pork, J. BOhm (ZtseJir. Fleisch u. Milchhyg., 
10 (1899), No. 3, pp. 41, 42). — Pork infested with trichime was i’ed' to rats to deter- 
mine the question whether the trichinic had been killed by the salt. The rats did 
not become infested. 

Chronic cough of young pigs, Teetz (Berlin. TierdrsiU. Wchnsckr., 1899, No. 47, 
pp. 566-567).— The mortality from this disease usually reaches from 40 to 60 per cent. 
Tlie symptoms of the disease are described by the author. The lungs are affected 
ami show a hepatization, but the affection is not related to swine plague. 

: ,'The use of Hayem serum in puerperal, septiceemia,' of swine, C. Eabbetti 
.jMMl. Zoo%atTo,10 {1899),No.22,pp.426-42By 

-Airol, W. Eber (Ztschr. Ti&rmed,, 2 (1898), No. S, pp. lBl-168).— The antiseptic 
power,,, of this substance is' about the same' as ' that , of iodoform. Expe,rimoiital 
.'Studies , are reported i,n regard to itsnffeots'<ui a.mmiber of bacteria. 
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A6RICULTUBAX EMGmEEEIMG. 

'Water-riglit problems of Bear River, 0. T, Johnston and J. A. 
BekcivONS (77 S. Dept Agr,^ Office of Experiment StxiiionH Bui, pp^ 
40^ ph. .9).— This bulletin, discusses the subject of interstate water rights 
j:is illustrated in the Bear lUver Yalley, and is the third of a proposed 
series of builetiiis of ^^information regarding the actual status of ini- 
gation in the arid region.-' Previous bulletins of the series are Bulle- 
tins 58 and dO of this Ofilce (E. S. R.^ 11, pp. 95, 96). The Bear River 
^"was chosen for study because in its course of a little over 300 miles it 
crosses State lines (^Yyoming, Idaho, and Utah) five times, finally 
eoiptyiiig into Salt Lake, which is less than 50 miles distant .from its 
source, thus presenting in small compass a great variety of interstate 
problems, and offering exceptional opportunities for the inaiiguration 
of this class of inquiries,” 

Water-supply engineering, A. P. Folwjell (We/r York: John Wiley 4‘‘ Sonn^lBOO, 
pp, XIV4-56Jj /?!.).— This Ibook treats of ^‘the desio-ning, coiistruction, and mainte- 
nance of ■water-supply sj'stems, both city and irrigation/^ 

Hartz River Valley irrigation scheme; reports of H. C. LitchfieM, engineer 
in charge, to the chief inspector of public works, Cape of Good Hope, and 
covering letters by the chief inspector {Capetown: TK A. liiehardB 4' 1899, 

pp. 58, map 1), 

Irrigation by artesian water (Queensland Ayr, Jour., 5 (1899), .No. 5, pp, 459, 
490). — A brief account of such irrigation in Queensland. 

Reservoir survey, F. H. Newell Aye, 14 (1899), No. 8, pp, 79-88 ). — An 

explanation of the relation of the United States Geological Survey to this work. 

Duty of water — general instructions to observers, E. Meau (U. S. Dept. Ayr., 
Office of Experiment Stations, Jrrig. Invest. Schedule 8, pp. 4, jigs. J ), — This chcular 
gives general instructions for the measurement of water used in irrigation, includ- 
ing directions for the construct ion of a weir and a measuring ilume, and 

a table sb owing the discharge over weirs of various dimensions. 

The prevention of water-right litigation, S. Foktieu (Irrig. Aye, 14 (1899), No. 
,8, pp.' 83-89 ). — The main features of the system proposed and upon which it is claimed 
the majority of western people are agreed are as follows: 

(1) The creation in each State of n central bureau of irrigation to which all data 
pertaining to this subject shoiiid be forwarded and from which information could be 
■obtained. 

*^(2) The appointment of competent parties to collect and collate the iihysical 
■facts pertain'ing to the irrigable lands and the appropriated waters with a view to 
the linal settlement of' all water rights. 

^The. establishment of a special tribunal to grant water titles .tor iiondiial 
Slim on the' basis^of carefully determined facts rather than on the confliiitiiig evi- 
dence of a large number of volunteer witnesses. 

(4) The organization of an efficient administrative system to divide equitably 
'.■.'the utilized waters of the State.^^ , 

'■ Form' for weekly record of use of irrigation water ( V. S. Dept. Ayr., Office 'Of 
lAperimeni Stations, Irrig. Invest Schedule 1). , , ' ■' 

^■Kiliematios of machinery, J. H. Bare (Nmv York: John. Wiley Sons, 4899, pp.' 
Y+'.M7ffigs.'.813).--^^Whi8liUlo is intended as a text-book for use in the '.general 

■course in ' mechanical engineering -schools, or for, use by' draftsmen and, others who- ■: 
.'".ih'ay desire to study the methods of graphical analysis, of machino mot'ions.’' ■■ , 

'';.■: -'Report on highways in Maryland (Rpt Maryland Geol Sureey, fC (1899), p'p.: 
461 4- SO, pU. $5, ■ figs. Tins inclmics Jirticles.ou TheJ'iighway investigations by 
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tlie Alaryland Geological Sni’Ycy and The relation.'^ of Maryland topogra'pliy, climate, 
and geology to highway eoristructioii, by W. B. Clark; Highway legislation in 
Maryland and its infhience on th<3 economic development of the State, by G. L. 
Sionssat; The present condition of Maryland highways and Construction and repair 
of roads, by A. N. Johnson; Qualities of good road metals and the methods of test- 
ing them, The administration of roads, including the metliod and expense of road 
improvements, and The advantages of good roads, by H. F. Reid. The laws of 
Maryland relating to highways are given in an appendix. 


STATISTICS^MISCEILAMEOUS. 

Twenty-second Aminal Report of Connecticut State Station, 1898 {Connecti- 
cut State Sta. Ilpt 189S, pp. S41 J- ATF).— This is made up of a number of articles 
abstracted elsewhere and a brief general report including the organization list of 
the station, various announcements, an outline of station work by the board of 
control, and a report of tlie treasurer for the year ended September 30, 1898. 

Annual Report of New Jersey Stations (2Sha? Jersey Stas. Ep)i. 1898 , pp . XIX 
4G7, pis. ^Oyfiys. 5, maps dynis, — This includes a financial statement of the State 

station for the year ended October 31, 1898, and of the college station lor the fiscal 
year endi 3 d June 30, 1898; a report of the director reviewing the work of the differ- 
ent departments; reports of the chemists, assistant in horticulture, assistant in 
dairy husbandry, biologist, botanist, and entomologist, abstracted elsewhere ; and 
a reprint of Bulletin 133 of the station on peach growing (E. B. E., 11, p. 51). 

Report of the Department of Agriculture of Norway for 1898 (Aarsber. 
Offent. Foransi. Landhr. Fremmef 1899^ pp. LXXIX 

The needs of Agriculture (in Russia) and the measures required for meeting 
them (St. Fetershm/: Min. Agr. and Inip. Domains, 1899, pp. 816; rev. in SeUJc. Khoz. 
ihye80v.,m (1899)] Mar., pp. 707,708).— first and greatest need is said toHe 
the necessity of a broad diffusion of general education and agricultural information 
as well as of special agricultural education. Among the other most essential 
measures recommended are a decrease of the import duties, diminution of various 
taxes, a broad organization of government credit, a change of the railway transpor- 
tation charges, etc. — p. fireman. 

University extension in agriculture, A. C.True (Forum, 1900, Feb., pp. 701-707). 

Fourth report of committee on methods of teaching agriculture ( TJ. 8. Dept. 
Ayr., Office of JAperinicnt Stations Cire. 4.1, pp. 7). — A syllabus for a course of instruc- 
tion in zootecliny suljinitted as a, report of progress to the coiiventioii of the Asso- 
ciation of American Agricultural Colleges and Experiment Stations, held at San 
Francisco, Cab, July 5-7, 1899. Zootechny as a division of technical agriculture is 
limited by the committee to the theory and practice of the production of normal 
animals usel'ul to man. The general topics in the outline are as follows: (3) Princi- 
ples governing the choice and breeding of animals; (2) types and breeds of different 
kinds of animals; (3) principles of feeding; (4-) practice of feeding different kinds 
of animals; (5) principles of hygiene and management, and (6) practice in the 
management of different kinds of animals. 

A German common school with a garden, G. B. Smith, ( U. 8. Dept. Agr., Office of 
Experiment Stations Cire. 4^, pp. 7, figs. 2). — The greater number of common schools 
in the smaller villages of Germany are described as haying attached to them a small 
garden intended primarily for the use of the teacher. The ways in which this gar- 
tlen is occasionally made a means of instruction are pointed out, and one of the better 
■schools of ^ this kind, located at Alfter, in- the. German .Rhine Province, is d.escribed 
' in full. Instruction iivlfiiit culture, gardening, and generaliarming is given 2 hours 
eacli week during' the last 2 years of the course. Outline suggestions for this work 
as Hirnished by the provincial government are included, in the circular. 
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Idaho University and Station. — A very successful farmers’ short course, of 10 
4ays lias heen held at the iiniversityj which was au innovation in the State. The 
course was attended hy 32 farmers and orchardists, who manifested the keenest inter- 
est in all the instruction imparted., J list previous to this short course the station 
conducted a farmers’ institute at the university, which was largely attended. 

Purdue University. — President J, 'H. Smart died February 21, 1900. Ur. Smart 
was for 27 years a member of the Indiana State hoard of education, served 3 terms 
as State supermtendent of public instruction, and had been president of Piirdiio 
University since 1883. 

'Maine Station. — G. M. Gowell, formerly agTicnlturist, has been placed in charge 
of the department of stock breeding and jionltry, and L. J. Shepard has l>eooine 
assistant agriculturist instead of assistant horticulturist. 

Michigan Station. — T. T. Lyon, for the past 10 years in charges of the iMi(*l:ngan 
Fruit Substation at South Haven, died February 6, at the a, go of 87 yoiirs. M'r. 
Lyon has been actively interested in American horticulture for CIO years, and for 
many years has taken a. promiiient part in the work of the pomological society of 
his State and of the American Pomological Society. 

]\rissouRi Station. — J, G. Babb has been appointed secretary of the station in 
connection with liis regular duties as secretary of the ])oard of (Uirators of tlie Uni- 
versity, and Irvin Switzler, former secretary of the station, has been ti'ansferred to 
other university work. 

Nevada Unii^ersity ani> Station. — P. B. Kennedy, of the llivision of Agrostology 
of this Department, has been appointed associate professor of botany and horticul- 
ture in the university and station, and will enter upon his duties about duly L 

OklahoMxI Station. — W. E. Boltou, secretary of the Oklahoma Live Stoclv Assooia- 
tion, Woodward, Okla., has been appointed a member of the board of x-egents, vice 
J. D. Ballard, resigned. 

South Carolina STATioN.—Inoubator and brooder rooms have been added to the 
expiiphicnt of the poultry division. • 

Tennessee BtatioN.— A t a, recent meeting of. the. board of trustees' money 'Was' 
appropriated to erect a dairy building. This building will be 40 by 80 ft., of brick, 
2 stories in height, with slate roof, and cement door in the basement. It will have 
about 7,000 ft. of floor space, and the most complete machinery for dairy instruction 
will be installed. It w ill be used for instruction in commercial dairying, farm dairy- 
ing, the manufacture of butter and cheese^ and milk testing, and also for the experi- 
"inental work in dairying. 

TexastG'OLLEGE and Statio'n.— A ccording to a recent decision of the. State court, 
of appeals (siipreme court), the tenure of office of the trustees of public schools, 
xegentso'f the' State University, and directors of the Agricultural and Mechanical 
College is restricted to 2 years, because of constitutional limitation. 

Necrology. — P rof, Carl Lintner, formerly director of the Bavarian Agricultural 
Central School, died at Munich January 14 , 1900 , at the age of 72 years, after a long 
illness. Professor Liiitner had for many years devoted much attention to the science 
and practice of ln*ewing and became the first anthority on that subject. He inaug- 
urated a very successful course in brewing at the agricultural school, which long 
. .since,. grew, into' an independent department, and "in 1874,' in, company with Dr Rei- 
schauef^Ti© .established at Munich the first experimental station .for brewing, which 
was later adopted hy an association of brewers. 
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The statistics of the educational institutions receiving the benefits 
of the acts of Congress of July 1, 1862, and August 30, 1890, recently 
collated. by this Office for the year 1899, show no change in the niiiii- 
ber of these institutions. In the United States, exclusive of Alaska, 
Hawaii, Porto Eico, and the Philippines, there are 04 such iiistitutious, 
of which 61 maintain courses in agriculture. 

The aggregate value of the i)ormaneiit funds and equipment of the 
land-grant colleges and universities in 1890 is estimated to be as fol- 
lows: Land-grant fund of 1862, $10,262,944; other land-grant funds, 
$1,441,577,38; other permanent funds, $14,442,194.25; land grant of 
1802, still unsold, $4,062,850.30; farms and grounds owned by the 
institutions, $5,543,108.91; buildings, $16,009,274.53; apparatus, $1,955,- 
859.21; machinery, $1,373,690.75; libraries, $1,854,942.21; miscellane- 
ous equipineiit, $1,097,690.07; total, $58,944,137.61. The income of 
these institutions in 1899, exclusive of the funds received from the 
United States for agricultural experiment stations, wurs as follows: 
Interest on land grant of 1862, $624,672.88; interest on other funds, 
$651,804.85; United States appropriation under act of 1890, $1,120,- 
778.96; State appropriation (annual or regular), $1,679,536.99; State 
appropriation (occasional), $608,380.99 ; tuition fees, $580,946.45; inci- 
dental fees, $177,343.91; miscellaneous, $550,512.58; total, $5,994,- 
037.61. The value of the additions to the x>ermanent endowment and 
equipment of these institutions in 1899 is estimated as follows: Per- 
manent endowment, $1,411,325.29; buildings, $452,033.19; library, 
■$117,693.99; apparatus, $120,901.23; machinery, $115,336.20; miscel- 
laneous, $147,862.53; total, $2,365,152.43. The number of personwS::in 
the faculties of the colleges of agriculture and mechanic arts were as 
follows :■ For preparatory classes, 315 ; for collegiate and special classes, 
1,609; total, 1,878. In the other departments the faculties aggre- 
gated 1,015, making a grand total of 2,893 persons in the faculties of 
the laiid-grant institutions. The students in 1899 were as follows : (1) 
■By, classes — preparatory, 6,058; freshmen, 7,093'; sophomores, 4,500;' 
■juniors, '3,715 ; seniors, 2,846; special, 10,399 ; post-graduate, 745; total, 
3,5,956. ■ (2) By courses — agriculture,' 4,407; mechanical engineering, 
■3,355; ■civil engineering, 1,463; ' electrical engineering, 1,325; mining 
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en gin eexiiig, 713; arcliitectiire, 410; liouseliold ecoiiomyy lj573; vet- 
erinary science, CHG; military tactics, 10,416. The graduates in 1899 
were 2,232, and since the organization of these institutions 39,084. 
The , average age of gTaduates, in 1899 was 22 years 2 oionths.' The/ 
total number of volumes in the libraries was 1,4()3,845. The total 
iminber of acres of land granted to the State iiiider the act of 1802 was 
9,359,241, of which 985,833 are still unsold. 

Agricultural experiment stations are now in operation under the act 
of Oongress of March 2, 1887, in all the States and Territories. Agri-, 
cultural experiments have been begun in Alaska with the aid of national 
iunds, and an experiment station is in operation in Hawaii under pri- 
vate auspices. In each of the States of Alabama, Connecticut, New 
Jersey, and New York a separate station is maintained wholly or in 
l)art by State ftinds, and in Louisiana a station for sugar experiments 
is loaiiitained partly by funds contributed by sugar planters. Exclud- 
ing the branch stations established in the several States, the total 
number of stations in the United States is 54. Of these 52 received 
the appropriation x^rovided for in the act of Congress above mentioned. 
The totah income of the stations during 1899 was $1,143,334.93, of 
which $720,000 was received from the National Government, the 
reinainder, $423,334.93, coming from the following sources: State gov- 
erBmeiits, $240,300.20; individuals and communities, $12,100; fees for 
, analyses of fertilizers, $75,294.42; sales of farm x>rodacts, $69,312.60; 
miscellaneous, 126,327.71. In addition to this the Office of Experiment 
Stations had an appro|iriation of $40,000 for the past iiscal year, includ- 
ing $10,000 for the Alaskan investigation. The value of additions to 
equipment of the stations in 1899 is estimated as follows : Buildings, 
$27,218.64; libraries, $10,796.15; apparatus, $16,917.07; farm iinx>le- 
ments, $10,784.88; live stock, $16,265.95; » miscellaneous, $22,521.93; 
total, $104,504.62. 

The stations employ 678 persons in the work of administration and 
inquiry. The number of officers engaged in the different lines of work 
is as follows: Directors, 71; chemists, 148; agriculturists, 68; experts 
in animal husbandry, 9; horticulturists, 77; farm foremen, 21 ; dairy- 
men, 23; botanists, 52 ; entomologists, 48;' veterinarians, 26; meteorolo- 
, gists, ,17; biologists, 7; physicists, 7; geologists, 5; mycologists and 
bacteriologists,20; irrigation engineers, 5; in charge of substations, 16; 
secretaries and treasurers, 24; librarians, -9, and clerks, 43. There are 
also 48 persons classified under the head of ^‘miscellaneous,” including 
siii)eiihiteiiderits,pf gardens, grounds,' and buildings, apiarists, herds- 
men, etc. Three '''hull dred and eight station officers , do more or less 
teaching in the colleges with which the stations are connected. ■ 

' During 1899,' the stations published 445 annual rexiorts and, bulletins, 
containing 16,924 pages. ' Besides' regular ■ reports and bulletins, a 
number ' of the stations issued press bulletins, which were widely 
reproduced in the agricultural and county papers. ■ The mailing lists, 

, of the stations aggregate '523,970 addresses. 
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In Im report' on tlie work and expenditares of tlie stations for tlie 
year ended June 30^ 1899, tlie Director of this Office makes tke follow- 
ing* general statements': 

The work of the stations during the past year has for the most part 
heen along the same' lines as heretofore, and in the aggregate a large 
amount of useful work has been accomplished. By their own efforts and 
with the aid of the colleges of agriculture and the State boards or com- 
missioners of agriculture the stations are bringing their work home 
more closely to the farmers through publications, farmers^ institutes, 
agricultural associations, home reading courses, and the press. It is 
becoming evident that farm practice in this country is being materially 
affected by the work of the stations, and they are more and more relied 
upon by our progressive farmers for advice and assistance. 

Tlie wisdom of Congress in making the Hatch fund a research fund 
is every year becoming more apparent. This Department is therefore 
disposed to more strongly insist on a strict interpretation of this act in 
this direction, and to hold that it is not only in accordance with the 
obligation, but also to the interest of the States, to devote the Hatch 
fund to investigations in agriculture and to supplement this fund as 
far as may be necessary to promote the interests of agriculture in other 
lines. 

The movement for the improvement of courses of agriculture in the 
<*,oileges with which the stations are connected is steadily growing. The 
past year has witnessed many changes for the better as regards spe- 
cialization of the work of instruction and the development of courses 
suited to the varied needs of students. More than ever before the 
colleges are reaching out beyond their class rooms and are carrying 
useful instruction to the farmers through farmers’ institutes, corre- 
sijondeiice courses, and other forms of so-called university extension. 
As tins outside work becomes better organized it ivS more apparent 
that it belongs to the college rather than the station. 

As tlie work of both college and station grows in extent and com- 
plexity, it becomes more apparent that in order to peiffbrm the most 
efficient service the station should be organized strictly as a separate 
department of the institution with which it is connected, and that it 
should have an organization so compact that its work may proceed in 
accordance with a schedule carefully plaimed and energetically admin- 
istered. To secure this end, experience shows that it is quite desirable 
that the station should have a competent executive officer, who can 
devote his time very largely to plauning and directing its operations, 
liiaiiaging its general business, and representing its interests before 
the public. It is encoiiragiiig to observe that in several States during 
the past 'year these considerations have led to the more coinplete sepa- 
ration of the business of the station from the general business of the 
college, and to the appointment of a director of the station as a sepa- 
rate officer. ■ 
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From tlie very first tlie stations in tills coiiiitiy liave been largely 
engaged in the iiispeotioii of commercial fertilizers, and this work lias 
been so efficiently and usefully conducted that from time to time addi- 
tional inspection duties, have been laid upon the stations. The iiiove- 
ineiit for the establishment of different kinds of inspection service under 
authority of the National and State gwernmeiits is growing ai)ace, and 
it is very important that the relations of this work to tlie other functions 
of the stations should be clearly understood. Soon after the establisli- 
meiit of the stations under the Hatch Act this Department ruled that the 
funds appropriated under this act could not be legitimately applied to 
pay the expenses of the inspection and control of fertilizers. The same 
principle holds good with reference to other forms of inspection service 
demanded of the stations. While the methods and usefulness of inspec- 
tion in any particular line are still jiroblematical it may be justifiable 
tor a station to take up this wmrk to a limited extent, but as soon as it 
becomes a matter of routine business the State should jirovide iiiiuls 
for its maintenance. If it seems expedient that any part of the inspec- 
tion service should be performed by the station under State laws and at 
State expense, the matter should be so arranged as not in any way to 
interfere with the investigations of the station. It is a great mistake 
to divert the time and energy of a competent investigator to the 
toilsome routine work of inspection service. 

The number and importance of the experiments which the stations 
are conducting in cooperation with practical farmers and horticulturists 
have greatly increased of late. Thousands of such experiments are now 
annually conducted in the United States. These range all the w’^ay from 
simple tests of varieties of plants to special experiments in the manage- 
ment of farm or horticultural crops, live stock, or particular operations, 
such as tobacco curing. It is coming to be inoie clearly recognized 
that the field operations in agriculture or horticulture conducted on 
the station farm need to be supplemented by similar work in a consid- 
erable nuinber of localities pn order to be of general usefidness to the 
State. By going into different localities, as the needs of its work 
demand, the station can make itself more useful to the State as a whole. 
Without doubt cooperative experiments need to be very carefully 
planned and thoroughly supervised to be successfully coiidiieted, and 
their success depends on their quality rather than their number. It is 
encouraging to observe that more careful attention is being given to 
this important matter by station officers, and it is believed that this 
work maybe made much more economical and useful than the per- 
manent substations as ordinarily managed. , . 



ADAPTATION OF METHODS OF CULTIVATION AND MANURING 
TO THE PHYSICAL PROPERTIES OF SOILS. 

Ewald Wollny, Ph. D., 

Profensor iu the Technical High School at 3Iunick. 


In a previous article (E. S. R., 11^ j). 604) various questions suggested 
by tlie relations of the j)Iiysical properties of soils to the growth of 
plants were considered, from the standpoint of the soiL It is evident 
from the facts there pointed out, however, that it Is necessary to also 
consider the subject from the standpoint of the plant in order that those 
methods of culture may be adopted which will prove most effective 
under given conditions of soil and systems of inaniiriiig. It is this 
phase of the subject which is discussed in the following pages. 

Plants vary widely in their requirements as regards temperature, 
moisture, and texture of the soil, and these diiferences must be taken 
into consideration in the selection of crops to be cultivated. Detailed 
scientific investigation is needed, however, on this point, for our knowl- 
edge of this phase of the subject is almost entirely based on experience. 

The rotation of plants which should be adoxffed is an important ques- 
tion, which can not be answered off chemical or purely agricultural 
grounds. To answer this question satisfactorily, the texture of the 
soil and its relation to water must be known. Plants requiring large 
amounts of water should, as a rule, precede those which do not require 
much water, or those which are not to be planted for several months 
after the first crop, during which time the soil lies fallow and has an 
opportunity to become thoroughly wet. In case of those plants which 
furnish little shade to the soil, or which have long periods of growth 
(perennial forage plants), the soil becomes hard, and should be allorued 
to lie fallow in order to acquire the mechanical condition necessary for 
other crops. The compacting of the soil during the cultivation of 
perennial forage plants is a matter of great practical importance, be- 
cause it results in case of fi.n6-grained soils in so limiting the quantity 
of air that normal decomposition of organic matter^ is interfered with, 
processes of deoxidation are set up, and the fertility of the soil dimin- 
ished. h'or these reasons crops having long periods of growth should 
be avoided as much as possible on soils of this kind. The injurious 
effect of lack of cultivation is most strikingly illustrated in meadows in 

Wollny: Rie Zersetznng der cltanisclioii Stoffe nnddie HnmuBMMimganlii'' 
Eiloksicht aiif die Bodencultur. HeiMberg; Carl Winter, 1897 (E; S. fe., 8, p. 879) 

» ■ , ■' 'SOS' 
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wliicli tlie deficiency of air results in an abnormal decornposition of the 
remains of the plant roots forming large accumulations of humus or 
turf, As ordinary means (direct removal of water, treatment with lime, 
and maiiiiring) are, as experience has shown, insufficient to satisfacto- 
rily correct the unfavorable condition in question, it wmuld seem that 
we ought to abandon the traditional system of meadow cultivation and 
replace it by one better adapted to natural requirements. The greatest 
advantages are unquestionably offered by that system which replaces 
meadow culture by field culture for a short time. In the case of these 
so-called ‘^rotation meadows^! {Wechsel-wiesen) the soil, as soon as it 
begins to show injury from the continuous growth of forage plants, is 
quickly restored to a favorable condition by plowing and by cultivation 
in hoed crops, which require frequent stirring of the soil 
In the case of mixed culture, i e., where two or more crops are raised 
at the same time on the same field, the condition of both temperature 
and moisture must be taken into consideration. On soils of low water 
capacity and great permeability and in which the water content varies 
widely with the precipitation, the best results will be obtained by 
growing a mixture of crops with variable water requirements. This 
is true both for grain and for forage plants. IJnder such conditions 
mixed culture is much more reliable than the cultivation of a single 
crop. Ill the warmer climates, where the temperature of the soil often 
rises to a point dangerous to many plants, mixed culture may be prac- 
ticed to advantage as follows: Plants that require heat and that grow 
to considerable height (fruit trees, vines on trellises, mulberry trees, 
etc.) are planted in rows, and the shaded strips of land lying between 
the rows are devoted to plantsj such as the various cereals, which 
require considerable amounts of moisture and comparatively low tem- 
peratures. In warm climates with an insufficient supply of moisture 
special provision must be made for conserving the soil moisture in the 
case of such plants as hops, vines, etc. Under such conditions these 
plants should be trained so as to shade the ground as much as possible, 
and thus to reduce evaporation. 

The relation, of the physical properties of the soil to the xdaiiting and 
germination of seed ^ remain to be considered. Among the factors of 
prime importance in this connection is temperature. As is well known, 
germination begins at a certain minimum temperature, which varies 
widely with different plants and different varieties. Activity of germi- 
nation increases with temperature up to a certain limit (optimum), but 
declines after this limit is passed, until it entirely ceases at a certain 
maximum temperature. In the colder climates, in which the tempera- 
ture at seed time rarely rises above the optimum limit, it is necessary 
to pay close attention to the minimum temperatures of germination, 
especially in the spring. The seed must not be planted before the soil 

^ E. Wollny : Saat niid Pfleg© der landwirthschaftliclieii Cultiirpfianzen.’ Berlin: 
Paul Parey, 1885. Die Cultur der Gretreidearfcen. Heidelberg: Carl Winter, 188T. 
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lias readied the minimum temperatui’e required by each plant, other- 
wise the seed lies in the soil without germinating and is likely to be 
destroyed* Such care is not necessary in the autumii, because unless 
the time of planting is very much delayed the soil is still comparatively 
warm, germination xiroceeds rapidly, and the” dangerous period of early 
growth is easily jiassed. In the warmer climates, as well as in colder 
climates during the summer, the tem^ieratiire may xiass beyond the 
maximum limit for certain plants and serious injury result. 

Another factor of equal importance with temxierature in determining 
the time of planting is the moisture of the soil. In case of soils which 
have a low water capacity and readily dry out in the upper layers, 
planting must be done while the soil is still moist; that is, as early in 
spriiJg as the temperature will permit. On the other hand, planting 
should not be done when soil is too wet, since in wet soils the supply 
of oxygen is insufficient for germination. Soils should be cultivated 
only when they have dried out sufficiently so that the air can enter 
witliout hindrance. 

The rate of seeding must be determined largely by the physical prop- 
erties of the soil, since the amount of water at the disposal of the plant 
is, as already shown, so largely dei)endent u|)oti these properties. The 
larger the available supxdy of water in the soil the closer the seed may 
be planted. The disadvantages of close planting become more evident 
as the storage capacity of the soil for water diminishes. They are most 
marked in case of sandy soils and others of loose structure resting upon 
a permeable subsoil. In such cases the water supply is comparatively 
limited, and close planting would be a serious mistake. Even under 
most favorable conditions the yield would be reduced, while under 
unfavorable conditions — ^for example, during a long drought — the plants 
would die for lack of moisture. Under certain conditions close plant- 
ing may be desirable in case of soils of high water capacity, in order 
that the increased transpiration from the iilants may remove the excess 
of water from the soil. A further reason for the use of more seed on 
soils of close texture than on those of loose texture is the fact that in 
the former the conditions are not favorable to complete germination or 
to extensive growth of roots. 

In determining the proper depth of planting, the principal factors to 
be considered are aeration, moisture supjily, and texture of the soil. 
In light, loose soils, which dry out readily, seed should be planted 
deeper than in close, heavy soils, which dry out slowly. There is no 
danger in deep planting on the lighter soils, because their porosity is 
such that air readily penetrates them to considerable depths. Light 
covering of the seed in case of heavy, fine-grained soils is advisable, 
because such soils have little permeability for air and their particles 
cohere so strongly that a crust is likely to be formed that offers great 
resistance to the growth of the young plantlets. 

The physical properties of soils furnish a guide in the use of manures 
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Cousidering first the most important fertilizer, barnyard inannre, 
several important rules based upon the properties of soils in their rela- 
tion to the decomposition of organic matter and tlie assimilation of 
plant food may be laid down. These rules areas follows: In clayey, 
fine-grained soils, in which decomposition proceeds slowly and percola- 
tion of water is inconsiderable, stable manure is most elective when 
worked into the soil in a condition of advanced decomposition. In 
these soils, however, in which organic matter decomposes rapidly and 
percolation is copious, it is better to use stable manure in a condition 
of less advanced decomposition, in order to prevent a possible loss of 
its fertilizing constituents by leaching. The objection frequently made 
to this procedure, that the soil does not contain the moisture necessary 
for decomposing coarse manure, does uot hold if the manure is not 
covered too deep and if proper precautions are taken to reduce evapo- 
ration. 

The physical properties of the soil must also be taken into account 
in determining the rate, time, and depth of application of manure which 
will give the best results. Large applications of manure on light, 
sandy soils may result in a loss of much of the fertilizing constituents 
of the manure by leaching, because such soils have little power of 
absorbing and retaining the soluble fertilizing constituents which are 
rapidly formed under these conditions. In view of these tacts, it seems 
advisable that (1) sandy soils should not be heavily manured at any 
one time, but should receive frequent small applications; (2) the manure 
should be applied to the soil only a short time before the seed is planted 
and should be plowed in, and (3) it should be applied, at a greater 
depth than in heavy soils. These ^ules should be observed more care- 
fully the farther the decomposition of the manure has already advanced. 
In clayey, fine-grained soil, in which organic matter decomposes slowly, 
percolation is comparatively small, and the absorptive power of the soil 
for fertilizing constituents considerable, the manure should be used in 
larger quantities and less frequently, and it should be worked into the 
soil a longer time before cultivation. Furthermore, it should uot be 
applied at a great depth (about 3 to 5 inches) below the surface, because 
only under such conditions can decomimsition proceed properly in such 
soils. If manure is applied at greater depths iii such soils, abnormal 
decomposition (putrefaction), due to lack of air, takes place, resulting 
in the formation of peat like substances in the soil, which resist further 
decomposition for years. 

The principal factors to be considered in the use of commercial feK- 
tilizers are water capacity, permeability of the soil, and percolation. 
With a limited supply of moisture in the soil, applications of materials 
containing readily soluble salts exert a harmful influence, both ou ger- 
mination and on the later growth of plants. If the precipitation is 
excessive and infrequent, a considerable proportion of the fertilizing 
l^nstituents may be lost in soils of low-water capacity, the loss being 
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.greater tlie less tlie absorptive power of tbe soil. In siicli eases c-oiii- 
inercial fertilizers coiitaining soluble salts sboiild be applied in smaller 
quantities, but rather more frequently than on close compact soils or 
those which contain considerable amounts of humus. It iiiight be 
advisable in case of sandy soils to use less soluble fertilizers, which 
are gradually transformed into a condition in which they are capable of 
assimilation. This is true especially of phosphoric acid, which is best 
applied on such soils in the form of bone dust or Thomas slag. The 
greatest care must be exercised in the use of fertilizers containing 
nitrogen in the form of nitric acid or ammonium salts (nitrate of soda, 
ammopium sulphate), since the soils have little absorptive power for 
these substances and they are readily removed by percolation. Such 
fertilizers should be applied only a vshort time before planting. With 
fine-grained, clayey soils and others which easily puddle and form a 
crust, care must be exercised to preserve a loose, crumbly condition of 
the surface soil, so that the supply of air may be sufficient to prerent 
decomposition of the nitrates and the escape of the nitrogen in the free 
state. As regards the danger of loss of fertilizing constituents, espe- 
cially nitrates, by leaching, it should be remembered that percolation is 
likely to be greatest in a bare soil at the same time that tlie formation 
of nitrates is jnost active, i e., during the wnirmer portion of the year. 
The extent to which fertilizing constituents are lost by leaching of bare 
soils depends upon (1) the length of time the soil lies fallow, (2) the 
physical and chemical properties of the soil, and (3) the temporary 
conditions in the particular soil. 

When, as in case of black fallow, the land lies bare for about a year 
a considerable quantity of the more readily soluble fertilizing constitu- 
ents found in the soil, principally nitrates, are lost in the drainage 
waters, the amount of such loss varying with the i)recipitatioii and 
with the permeability of the soil. During the short periods between 
the growth of difterent crops, in which the soil must necessarily lie 
fallow on every farm, the extent of the loss depends upon the condi- 
tion of the soil at the harvest of one crop and the length of time 
before the succeeding crop is planted. If a soil is allowed to lie fallow 
after a crop which has thoroughly used up its moisture or after a period 
of drought, loss of nitrates or other soluble constituents need not be 
feared, even if the planting of another crop is delayed until autumn. 
ItV however, the soil contains considerable moisture at the time of 
harvesting a crop, and the land lies fallow over winter, some loss is 
unavoidable, especially if the season is wet and the soil permeable. In 
soils of the latter character, which often poswsess small absorptive power 
: (sandy soils), the loss by leaching' may include not only, nitrates, hut' 
also the mineral constituents of the soil. In fine-grained soils, and 
those rich in humus, 'the losses resulting from lying fallow mre not/so 
large US' in case of light soils, because of their greater Absorptive power' 
and less permeability. , However, the loss, especially qf , nitrates, may 



810 


EXPERIMENT .'STATION RECORD. 


be- considerable even in these soils. The larger part of tlie nitrates 
formed during the summer remain in the soil until winter, provided the 
nitrates have been formed almost exclusively in the upper layers of 
the soil and have remained there. Crops planted in the spring follow- 
ing a dry winter find a large supply of nitrates in the soil. If, how- 
ever, the Slimmer during which the field has lain fallow is followed by 
a wmt autumn and winter, the nitrates iiroduced are largely lost by 
leaching. 

For the purpose of preventing or reducing the losses, especially of 
nitrates, under such conditions, it seems to be advisable to plant catch 
crops, which are plowed under in the autumn, instead of allowing the 
land to lie fallow. By this means the nitrates stored up in the soil are 
transformed into organic compounds which during the succeeding 
winter are gradually rendered available. At the same time the growth 
of the catch crops tends to check percolation and reduce nitrification 
by diminishing the supply of moisture in the soil and increasing the 
temperature. For this purpose leguminous plants are especially 
valuable if there is sufficient time for their growth, because they 
increase the supply of nitrogenous matter in the soil. For short 
periods, a quick-growing plant, such as white mustard, should be 
selected. 

The growth of catch crops is especially necessary wlfen the tallow 
extends over a whole year, or from summer to the following spring, the 
climate wet, and the soil permeable and thoroughly wet at the begin- 
ning. When, however, the water of the soil has been exhausted by 
the preceding crop, and the fallow is to continue only until the follow- 
ing autumn, the methods outlined seem not only superfluous but may 
even be harmful, because in this case the principal object of fallowing, 
i e., collection of moisture in the soil, is not attained. 
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A new . method of determining nitrates, 0. M. Yaist Deyenter 
[Ztselir. FliysilmL Chem,^ 31 (1899)^ pjp, 50-58<, Jigs, 2; cibs, in Ghem, 
OenthLj 1900^ J, No, d^p, 265), — The method is based upon the formation 
of brown solutions by the reaction between nitrates and ferrous sul- 
phate. The determination is made as follows : To o cc. of the nitrate 
solution containing about 8 cc. of concentrated sulphuric acid add a 
ferrous suli)hate solution of known strength, with careful exclusion of 
air, until the brown coloration no longer disappears on shaking. Add 
8 cc. more of sulphuric acid and ferrous sulphate in small amounts 
until the solution becomes red brown, ascertaining the end of the re- 
action by testing with potassium ferrocyanid for an excess of ferrous 
sulphate. Two molecules of nitric acid oxidize 0 molecules of ferrous 
sulphate. An apparatus suited to the method is described. 

Increasing the sensitiveness of the nitric acid reaction with 
diphenylamin in water examination, E. Oimmino {Ztsehr, Analyt, 
Ghem,^ 38 {1899)^ No, 7,pp, -The reaction is rendered most sen- 

sitive by the addition of a few drops of a 5 to 10 per cent hydrochloric 
acid solution, in which case the whole solution is colored blue, and no 
attention need be paid to the time of contact of the water and reagent. 
The reaction is sensitive in 1 part of nitric acid in 1 million of water. 
No other constituent in water was found to give the reaction. 

The meaning of the acetyl value in fat analysis, J. Letvko- 
•WITSOH {Analyst^ 24 [1899)^ Dee,^ pp, 319--330), — The paper records cer- 
tain precautions to be observed in the determinations, especially the 
necessity for avoiding the presence of carbon dioxid in the water used. 
It is shown that the filtration and distillation proceswses yield concord- 
ant results, especially in the case of oils carrying only small amounts 
of volatile acids. Fats carrying large x^roportions of fatty acids are 
more conveaiently examined by the distillation process. 

A series of analyses indicates that exx>osed or rancid fats have a 
higher acetyl value than fats in a fresh state. The acetyl value can 
not yet be considered a constant.— G-rw. SHAW. 

Detection of cotton-seed oil in oils, butter, and lard, J. Wau- 
TBRS (BuL Assoc, Beige CMm,^ 13 {1899),, No. lOjPp* 40i-il6).~The au- 
thor reviewS' the Becchi test, but concludes thals ''Haipens^ 'reactiou is 
■ ' 20189-- Eo. 9 2 
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preferable because it gives no red coloration witli other oils, butter, 
lard, etc. The reaction is delicate, and allows 0.25 per cent of cotton- 
seed oil to be detected in a mixture. Old cotton-seed oils also respond to 
the reaction. It is possible, by coinijarison, to determine the approximate 
amount of cotton-seed oil in a mixture by means of this test. The test 
is 'as follows: Equal volumes of the oil in question, amyl alcohol, 
and carbon bisiilphid containing 1 per cent of sulphur in solution, are 
heated in a tube in a, saline bath for 10 or 15 minutes. A red or 
orange coloration denotes the presence of cotton-seed oil.— h. snyper. 

An accurate and practical method of determining the fat con- 
tent of cream, Y. Behlholm Ao. 

319 ). — ^The author recommends diluting the cream with a weighed 
quantity of water, sufficient to make the fat content of the mixture 
from 6 to 8 per cent, and then determining the fat content by the Ger- 
ber method. Comparative determinations showed the results obtained 
in this way to be slightly too low, the error varying with the richness 
of the cream, and a table for correcting the results was accordingly 
worked out for cream containing from 12.5 to 49 per cent of fat, and is 
given in the paper. The dilution with water ofiers no difficulty in case 
of thin cream; to avoid formation of foam in case of cold, rich creamy 
it is warmed on a water bath for 5 minutes at 69^ 0. prior to the dilu- 
tion with water. — e. w. woll. 

Emil Wolffs treatise on the chemical investigation of materials important in 
agriculture, E. Haselhoff {Emil Wolff ^ s AnleUnng sur cheniischeji Untersiickmig 
landnnrUcliaftUcli wiclitiger Sioff'e. Berlin: Paul Fareg, IS99^ ed. rei\, 2>P‘ X-^1S6, 
figs. 17 ) . — A thoroughly revised edition of this vrell-known worlv.' It gives methods of 
examination of water, soils, manures and fertilizers, ashes, feeding stuffs, milk and 
creamery products, eggs, seeds, etc. 

Quantitative chemical analysis, N. Knight (Ahta Yorlc A.B. Barnes Co,,M99, 
2 )}}. 110 ), — This volume contains general suggestions on the methods of procedure in 
organic analysis; detailed directions for the gravimetric analysis of 15 suhstances; 
a chapter on voluinetnc analysis; and the analysis of drinking water. A numher 
of tables of constants useful in calculating the results are also included. According 
to the author'^* the course marked out in these pages will constitute a sufficient 
■basis' for advanced wmrk in organic chemistry, including the ultimate analysis of 
substances by combustion, and for industrial chemistry which requires quantitative 
methods.^”’ ' 

Introduction to micro-chemical ■ analysis, H, Beheens {Anleitung ^ur inihro" 
ohmmhe-n AmaXgm. Leipsio: L, Voss ^ 1899, ed., pp. XI figs. 96; rev. in Oesierr. 
■ChemyZtg.,3iim), Xo. S,p.59). ■■ 

'Report of the chemist, R. H. Foebes {Arizona Bta. Mpt. 1^99, jpp. 9'3S~'234). — A 
siimmayy account of the work of the year in, this department of the station, includ- 
ing examinatioDs of sugar beets and waters (E. S. R., 11, i). 236), soils, cafiaigre, etc. 
■'Miscellaneous analyses, H, Snyder {Mmnesoia Sia. Btd. 6$, pp. 495-512).— 
Analyses are reported of various foods, food preservatives, and feeding stuffs (see 
p. 883) ; fertilizing inateriais (see p. 831); and miscellaneous substances, including 
water for retting flax, limestone for refining beet sugar, a germicide for hog 
cholera,, inse'Cticides, and a weed exterminator. , 

Chemical' 'department, ■■•"£. F. LadD' {Xorih JDahoia Sta, Bpi, 1S9S, pp. 10-21).— 

■' This is in ' the main a' synopsis of the work of the department, on drinking 
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■waters, wool seonriiig, soil, linmiis, feeding stuffs, vinegars, poisoning of cattle ]>y 
water hemlock, a glncosid of millet hay, sugar beets and j> reserving eggs, previously 
noted in E. S. R., 10, pp. 129, 171, 181^194; 11, pp. 214,241,279,287; and on chicory, 
marl, and ripening of cream, already noted in E. S. R., 10, p. 715; besides a record 
of observations on soil temperature and moisture (see p. 823), temperature of the air, 
and rainfall (see p. 821). 

Report of the chemist, F. T. Shutt {Camida Expt. Farms Epts, 1898, pp. 
i25).—- A synopsis of the work of the year in this department. 

On acidimetry, H. Imbert and A. Astruc {Compt. Rend. Acad. ScL Paris, ISO 
(1900), No. 1, pp. 35-37). 

The official methods for fertilizers and feeding stuffs of the Belgian labora- 
tories and the agiiciiltural stations of Holland and the Grand Duchy of 
Luxemburg (Aim. Sei. Agron., 1899, II, Nos. 1, pp. 159, 160; 3, pp. 767-2710 •— See 
also E. S. R., 11, p. d04. 

On the distinction between citrate-soluble phosphoric acid according to the 
older and more recent methods and citric-acid-soluble phosphoric acid (Dent. 
Land'W. Fresse, 37 (1900), No. 3, p. 38). — Brief remarks on this subject. 

The separation of tungsten and molybdenum, F. Ibbotson and H. Brearley 
(Clwm. News, 81 (1900), No. 2094, pp. 13-15). 

The determination of alkalis in spring water, E. Bohlig (ZUclir. Analyt. Cliem., 
38 (1899), No. 7, pp. 431, 432). — A short descrij)tion of methods for determining the 
alkalis and alkaline earths. 

Silica standards for the determination of tui'bidity in water, G. C. Whipple 
and B. D. Jackson (Tech. Quart., 12 (1899), No. 4, pp. 283-287). 

A new method for determining iron in organic substances, F. ROhmann and 
F. Steinitz (Ztschr. Analyt. Cliem., 38 (1899), No. 7,pp. 433-435). 

Determination of sulphur in organic substances, R, Henriques (Cheni. Ztg., 
23(1899), No. 81, p. 869). 

Detection of fluorin in wine, G. Paris (Cheni. Ztg., 23 (1899), No. 67, pp. 685, 
686). — Description of methods. 

Color analysis of food preparations, S. Weissbein (Farlenanalytmhe Untersiicli- 
ungen iiher NUhrprdparaie. Inaug. Biss., Berlin, 1899; ahs. in Cliem. Centhl., 1899, 1, 
No. 20, pp. 1114, 1115; Ztschr. Untersuch. Nahr. u. Genussmtl., S (1900) No. 1, pp, 41, 
42). — The results are reported of the examination of a number of prepared foods by 
means of the Erlich-Biondi tricolor mixture, according to Posner^s method. 

Honey analyses, C. Hoitsema (Ztschr. Analyt. Cliem., 38 (1899), No. 7, pp. 439- 
44/).— The author gives the results of analyses of 10 samples of honey of unques- 
tionable purity/^ describing the methods employed. 

'The estimation of albumoses and peptone, J. Effront (Bui. Soc. CMni. Paris, 
3. ser., 21 (1899), No. 14, pp. 6SO-6S3; ahs. in Ztschr. Untersuch. Nah\ u. CenussmtL, 
3 (1900), No. l,p. 39). 

The cleavage of carbohydrates from protein, O. Weiss ( Centbl. Physiol., 12 
(1898), pp. 515, 516; ahs. in Ztschr. Untersuch, Nahr. u. Genussmtl., 2 (1899), No. 12, 
p. 920).— A. preliminary communication. 

Analytical methods for distinguishing between nitrogen of proteids and 
nitrogen of simpler amids or amido-acids, J. W. Mallet ( Chem. Neios, 80 (1899), 
Nos, 2080, pp. 168-171; 2081, pp. 179-182). — This paper has been abstracted from the 
original source (E, S. R., 10, p. 819), 

Modification of the method of Morner and Sjbquist for determining urea 
or the nitrogen of urea, H. Moreigue (Jour. Pharm. et Chirn., 6. s$r,, 8'(1899}j' 
' No.5,pp. 193-197). 

' The iodin number of fatty aoids, A. Zega and MA.JS'roEOYi^^' (Chmi. Ztg., 23 
(1899), Noa7, p. 597). . 

'. ' 'On 'a possible source of' error in the Gerber method,:. Of , fat 'determination, 
M. SiEGFELD (Molk. Ztg., 13 (1899), No. 28, pp. 43S-4S5}.—Th& results of a series of 
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experiments agree witli the eonclusipna reached by Richmond and O’Shaiighnessy 
(E, S.R., 11, p. 213) that in the Gerber test the aulphuiic acid, milk, and amyl 
alcohol shonld be added in the order named. 

On the detection of margarin, H. BiiKMER {Milch Ztg,^ (1899), No. 49, p:p. 769-- 
7'77).__Tiie literature on tests for margariii is reviewed and the reliability of the 
gesame-oil reaction discussed. 

Examination of cotton-seed oil for adulteration with inaiae oil, G. M'oimnjno 
and A. Gotzk {OeMerr, Ghem. Ztg,, S {1900), No. S, pp. 5o, 94). 

On the constitution of starch, I, W. Syniewski (Liebig^s Ann. Chem., 809 {1899), 
p. 98B; (lbs. in Cheni. Ztg., 88 {1899), No. 96, ReiaerL, p. S4S).—lTt this number tlie 
author summarizes the previous investigations on different kinds of starch. 

On a crystallized fibrin, L. M aillarp (Oomjpt Bond. Acad. Soi. Paris, 180 {1900), 
No. 4, pp. m-194). 

Observations on the work of Bode and Kohl on chlorophyll, L. March- 
LEWSKi {Joii^r. PraliL Cheni. , n. ser., 61 {1900), No. 1, i)p. 47-68). 

"‘Perezol,” a new indicator, M. Euyk {Bui. Assoc. Beige Chm., 13 (1899) No. 11, 
pp. 461~466). — The origin of this compound, the color which it produces with alkalis, 
and its merits as an indicator are discussed. Its solubility in fatty bodies gives it 
certain advantages over other indicators in the determination of fatty acids and in 
general food investigations. — H, snyder. 

All improved Soxhlet reflux condenser of glass, C. Kob & Co. {Ztsohr. Analyt. 
€kem.,3S (1899), No. 7, pp. 448, 448, Jig. 1).— The cooler consists of 3 concentric 
bulbs, the outer and inner being connected with running water, and the condensa- 
tion of the ether taking place in the space between these two. 

BOTANY. 

The stnicture of the cells of vessels, W. Eoxheet {Bill. Internat. 
Amd. SeL Gracovie, W!)9, pp. 15-33, pU. 2, Jigs. 7; abs. in Jour. Moy. 
Micros. Soe. [London], 1899, No. 3, pp. 292, 293 ). — The author claims 
that the ordinary classification of vessels into spiral, annular, reticular, 
and those with bordered pits is founded on an erroneous view as to 
their origin. The essential structure of the membrane is the same for 
all vessels and all are characterized by the presence of bordered pits. 
The author classifies them under 2 principal heads, according as they 
are extensible or not. The first kind, which includes annular and spiral 
vessels, are characterized by the thin parts of the wall running contin- 
uously around the vessel while the thicker parts are not connected 
longitudinally. Hence the membrane is capable of longitudinal stretch- 
ing and, under certain circumstances, the thickened portion may become 
detached. In the second group the thin portions of the membrane are 
not continuous, while the thickened parts are connected in all directions 
into a network. The author insists that there is uniformity in the 
physiological purpose of all kinds of vessels. The thin portions permit 
the passage of water between the vessels and the surrounding elements, 
while the thickened portions enable them to resist radial pressure. 

The chemical energy of living cells, O. Loew {Die chemische 
Bnergie der lebendeti Zellen, Munich, 1899, pp. 175; abs. in Jour. Boy. 
Micros. Soe. [London), 1899, No. 5, p. 498). — In this work the author 
discusses the energy of living ijrotoplasm, giving the result of a large 
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iiiiinber of liis observations. The i)resent volonie treats of the causes 
of vital arfivity, the general characteristics of living* substancej its 
cliemico-physfological characteristics, the essential accompaninients of 
protoplasnij the character of bio-chemical work, the formation of albii- 
miii in the lower fungi and in chlorophyllons plants, the theory of the 
ibrinatioii of albumin, a transient protein substance as a reserve-sub- 
stance in plants, the chemical characteristics of proto-protein, the 
motility and activity in protoplasm, and the theory of respiration. It 
is stated that the motility of protoplasm is brought about by the con- 
currence of aldehyde and amid groups, and that the oxydases can not 
be regarded as the source of respiration. 

Absorption of solutions by the stems of plants, E.Brbal {Ann. 
Agron.^ 25 {1899)^ Ifo. 10^ 449-158 ). — By means of capillary tubes 

thrust into the stems and leaves of maize, white lupines, chestnut, 
willow, amaranths, and Jerusalem artichokes, the author has sought 
to ascertain the possibility of the absorption of manganese nitrate and 
sulphate, nitric acid, ammonium nitrate and sulphate, and potassium 
huinate. 

It was found that these substances could be absorbed at the xdeas- 
ure of the investigator. Manganese was readily absorbed by 'plants 
which were formerly without trace of it as was shown by the incinera- 
tion of leaves and branches. Nitric acid in the form of nitrates was 
taken up by the stem of maize. Ammonium sulphate was taken up by 
the same x)lant, but not in a sufficient amount for quantitative deter- 
mination. The nitric acid accumulated in the tissue of the maize as 
reserve material, while ammonia was transformed as soon as it entered 
the plant- Ammonium carbonate was absorbed by the leaves of holly- 
hocks and the stems of artichokes. Willow and chestnut leaves, pre- 
viously without a trace of nitrates, absorbed considerable quantities of 
nitrates. Amaranths, already containing a large quantity of nitrate, 
greatly increased their content during the experiment. Potassium 
liumate was taken up by lupines and was optically apparent in the 
woody tissues as well as in the intercellular spaces. In the experiments 
with maize, the entrance of humic acid was accompanied by the disap- 
pearance of nitric acid. In the experiments with amaranths, there 
was a reduction of nitric acid when humic acid was present, but not a 
total disappearance. The combination of humic and nitric acids in 
lupines resulted in an ax>preciable increase in the dry matter of the 
■plants.' 

The influence of light on the growth of clover, A. Pa&noiji. 
{Ann. Agron., 25 {1899)^ No. 8, pp. 55J--.55^).---The growth and trans- 
piration of crimson clover as affected by strong light and shade were 
investigated by means of a balance provided with a Eibhard register. 
Equal lots of seed were grown in pots containing the same amount and 
kind of soil, the only difference being in the amount of light. A short 
distance above' one pot a/black' shade'' waS'-Buspended' in, such a' way as 
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to intercept all solar rays and maintain • tlm plant in , seroidarlmess 
without ill any way interfering with the free exchange of air. The 
plants were always kept in a humid atmosphere and the transpiration 
from the well-lighted plants was always in excess of that from shaded 
plants. Their growth was strikingly unlike. - The well-lighted plants 
were strong and their leaflets hairy, while the others were weak^ long 
petioledj and 'smooth. At irregular intervals 100 plants were taken 
from each lot, dried, and analyzed, with marked differences in dry 
matter in favor of the plants grown in the unimpeded light. The 
nitric nitrogen per hundred grams of dry matter was greater in the 
shaded plants, showing that the nitrates accumnlated in the shaded 
plants on account of the inability to assimilate them and, as a conse- 
quence, their development was retarded. In the plants grown under 
the direct action of the solar rays, nitric nitrogen was present in an 
appreciable quantity at the beginning of the experiment, but after about 
a month all trace of it had disappeared. 

The author concludes that nitrates are reduced in the leaves under 
the action of the siin, and furnish the necessary nitrogen for the forma- 
tion of albuminoid principles required by the plant. 

Soil -inoculation for the growth of legumes, F. T. Shittt (Canada ' 
JExpt Farms 1898, pp, 137-142). — An account is given of pot 

and plat experiments with peas, beans, and clover to test the value 
of Mtragin as an inoculation material. 

In the pot experiments with peas, the author again arrived at the 
conclusion expressed in a previous report (E. S. E., 10, p. 845), that the 
larger amount of nitrogen in the treated crop is due to the greater 
development of root or foliage, or both, under the stimulating effect of 
micro-organisms furnished by the preparation. 

In the case of the horse bean experiments, the largest yield was 
obtained from the soil-inoculated plants, and the smallest from the 
plats where the seed had been inoculated. 

In the plat experiments the crop of clover from inoculated seed was 
much more luxuriant than that from the untreated seed, and, as shown 
by the tables, the yield was considerably heavier. With horse beans 
and peas in pots, the results were not so encouraging. 

Summarizing the results of the year’s work with Mtragin, the author 
states that on the whole the experiments confirm the previous results 
and furnish further evidence of the usefulness of this agent in fostering 
the growth of leguminous plants. 

The real meanijig of plant acclimatization, V. Polovtsev (Selsh 
Jlhm.'i Lyesov., 194 (1899), Sept^pp. 477-492).— The term acclimatiza- 
tion is often misunderstood and misapplied. According to the author, 
by the acclimatization of a plant is understood its complete adaptation to 
new conditions, brought about by corresponding changes in its organi- 
zation. Moreover, acclimatization can be considered as complete only 
in those cases where the introduced plant proves capable of ' completing 
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imder tlie new climatic conditions its full cycle of development, i e., 
not only of loaintaining its own existence but of reproducing* vigorous 
descendants. Siicli requirements, it is claimed, are very rarely fulfilled. 
For exami)le, cucumbers, watermelons, and cantaloupes whose home is 
southern Asia and northern Africa, and which have been for a very 
long time cultivated in Europe, reach full maturity and produce healthy 
seed, but only with the aid of man. When left to themselves they 
invariably perish, the fruit rotting away in a rainy fall, and the occa- 
sional spring sprouts are killed by the frosts. 

Ill the case of ^‘naturalized’^ plants, although often coming from dis- 
tant regions, they are introduced into countries wnth climatic condi- 
tions similar to those of their native land. 

Eeal artificial acclimatization is a very rare thing. ' In most cases 
reported of the rapid acclimatization of a plant one of two things has 
taken place, either the plant has been naturalized or its acclimatization 
is not complete, the newly introduced plant not being capable of pro- 
ducing vigorous offspring. 

Artificial acclimatization is only possible within very narrow limits. 
All that can be accomplished is to move a plant a little way beyond its 
climatic boundary, to somewhat lengthen or shorten the period of 
vegetation of an annual plant, or to adapt a plant from a more humid 
climate to a drier one, and conversely. This can be achieved only by 
means of the gradual, careful, and more or less protracted selection of 
the more enduring individuals. — p. pieeman. 

Depaxtment of Botany, H, L. Bolley (North Dakota 8ia, lift, 1S9S^ pf, 

The lines of work carried on by the botanical department of this station embrace 
investigations of rnsts and snmts of cereal grains, studies of the native flora of the 
State, bacteriological investigations of the relationship of typhoid fever to the dairy 
industry, and iniscellaneous histological and mycological studies pertaining to the 
determination of the relationship of certain parasites to their hosts. 

Ferns and flowering plants of South Dakota, D, A. Sauxders (South Dakota 
Sta. Jhd. pf, 101-^'27 ). — This catalogue of species is based iipoii specimens in the 
college herbarium and on notes made by the author and the former botanist of the 
station, T. A. Williams. 

Recent observations on AmpMcarpaea monoica, Abeline F. Scuiyely ( Contrih. 
Dot. Lah. Univ. Pennsylvania, (1S9S'), No. f, pp. 10-30 ). — The i)reseiit paper con- 
tinues previous observations on the life history of this plant, in which the relation 
between the normal and cleistogamic flowers is studied. 

Observations on Coiiopholis americana, Lucy L. W. tViLSOX (Contrih. Dot. Lah. 

' ■Dniv. Pmnsylvariiaj 3 (1S9S)^ No. Ij pp. 1-19, pis. 6). — This interesting plant, the 
author states, is parasitic on the oak, and often forms a fringe of growth around the 
trunk for a distance of 10 ft. or. more. It first attacks young roots and usually 
starves the portion beyond the point of iiifeGtioii. It is perennial to the extent of 
living at least 8 or 10 years. The union between the parasite and host is said to be 
an extremely intimate one, the parasite being practically' developed within the hosq 
'which rises up and incloses it after germination. ' The irritant action, of the .para-; 
site* causes the swelling of the host root and the ''e,normpus multiplication of .its 
.scler-enchyma. Numerous other i>omt8 of interest in the anatomy of the plant are 
discussed. 
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Observations on some hybrids between Drosera filiformis and B. iiitermedia,, 
J. M. Magfarlane (Contrll), Bof, Lai. Univ. Femisylvaiiia, 2 {ISSS)^ Mo, 1, S7-99j 

pi 1). 

Grass garden^ T. AV. Kirk (Meio Zealand Dept, Atjr, Bjyl 1899 ^ pp, 209-214). — A 
report is given of the condition of a grass garden in which a large number of native 
grasses are comiiared. The different species, to the iiinnher of about 100, are 
briefly commented upon, and it is the expectation of the author to give an illus- 
trated report of those which appear to he the most valuable. 

Statistical information concerning the production of fruits and seeds in 
certain plants, J. AA". Harshberger {Conirib. Bot. Lab. U7ih\ Pemmjlvania^ 2 (1898)^ 
Mo, /, pp. 100-109). — The author has reiiorted observations made ujion quite a num- 
ber of plants to determine the relative ratio between the perfect and abortive seeds 
and fruits, in order that some idea might he obtained as to the success of pollination 
and fertilization. 

The plants reported upon are Indian turnip, pinxter flower, flowering dogwood, 
American bladder iiiit, Hihiseus moscheuios, Xanihium. canademe, Yucca Jllamenlosa, 
and Pimpinella iuiegeirtma. 

From the tabular statements given, it appears that in a niimber of instances the 
number of abortive seeds and fruits greatly exceeded the perfect ones. 

Water storage and conduction in Senecio preecox, J, W. Harshberger 
{Contrih. Bot. Lah, Univ. Pennsylvania^ 2 (1898), Mo. 1, pp. 31-40, pis. 2, fig. 1). — This 
plant, which is abundant in the valley of Mexico, is protected from rapid transpira- 
tion in a rather unusual manner. The bark of the plant consists of tabular colls 
arranged iu a number of layers outside the cortex. Prominent in the cortex are 
found reservoirs fflled with a balsam-like fluid which hardens upon exposure to the 
air. AA^iien a stem is cut or injured this liquid exudes, hardens, and thus closes 
the wound. The structure of the pith of the plant is figured and described, from 
which ifc appears that the water-storage reservoirs of the plant are in this region. 

Observations on the development of some embryo sacs, R. E. B. McKbnney 
(Contrih. Bot, Lah. Unk\ Pennsylvania, 2 (1S9S), Mo. l,pp. 80-86,2)1 1). 

Structure and development of the internal phloem in Gelsemiuni semper- 
virens, Caroline B. Thompson (^Contrih, Bot, Lab. Univ, Pennsylvania, 2 (1898), No, 
1, pp. 41-54, pi. l.jig.l). 

The structure of the cork ti.ssues in roots of some rosaceous genera, Martha 
Bunting (Conirib, Bot. Lai, Univ. Pennsylvania, 2 (189S), No, l, pp, 54-65, pi, 1), 

Comparative studies on the rate of circumnutation of some flowering plants, 
ELlZABsmi A. Simons (Contrii. Bot, Lai, ZMv. Pennsylvmm, 2 (1898), Mo, 1, pp. 
66-79). 

On the distribution and .biological importance of furfuroids in the soil, J. 
Stoklasa (Sitsher, Math. Matnrw, Cl. K. Akad. JViss. [ Vienna], 107(1898), Mo, 8, pp, 
$66-976). — Furfuroids iu, the soil are essential to the development of th© bacteria 
concerned iu nitrogen assimilation. 

i;ETEOEOLOGY~-CLIMATOLOeY. 

■ Monthly Weather Review [TJ, 8, Dept. Agr,.^ Weather -Btirean.^ 

Monthly Weather Revietc, S7 {1899), ¥os. 10, j)j). 449-502, pi. l, figs. 3, 
charts 9; 11, pp. 503-533, charts 9; 12, pp, 535—575, Jig. 1, charts 10).— 
In addition to the usual reports on forecasts, warnings, weather and 
crop conditions, meteorological tables and charts, Xo. 10 contains 
special contributions on Effect of wind on catch of rainfall, by G. J. 
Symons; Description of a new brass river gauge at Eicbmond, Va., 
and its metbod of support, by O. D. Leisenring; The climate of St. 
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Lawrence Island, by A. J. Henry; The sluggislxiiess of thermometers 
(illiis,), by 0, F. MarviHj and Serpentine lightning, by J. W. Kales; 
and notes by the editor on the rain gange and the wind, meteorology by 
tlie laboratory method, the recurving of hurricane tracks in the Korth 
Atlantic, meteorology in the schools, replies to correspondents regard- 
ing tliiiiiderstorms, tornadoes, and danger from lightning, the bagnios 
of the Philippines, the Ben Kevis observatory, the Seventh Interna- 
tional Geographical Congress, The Weather Review and the high 
schools, heat radiation of the stars, the first volume of the Maryland 
Weather Service, the director of the Iowa W' eather and Crop Service, 
rainfall and rivers in Idaho, irrigation by wire, auroras in Texas, frosts 
and strawberry crop, warm rains and angleworms, this year’s crop and 
last year's growing season, protection against frost, the weather and 
the dairy, losses by lightning, vapor i)ressnre for water and ice, and 
temperature and moisture of soils in Red River Yalley. 

Ko. 11 is confined to the usual reports, with no special articles. 

Ko. 12 contains special contributions on Ratio of the discharges of 
the Chagres River at Gamboa and Bohio to the rainfall in the water- 
shed above these places (illus.), by H. L. Abbott ; Comparative rain 
gauge readings at Atlanta, Ga., by A. J. Henry, and Date of cold Fri- 
day, by A. J. Henry; and notes by the editor on history of the barom- 
eter, ^Hule fog,” tbe ^Hlran Oultura” in Puerto Rico, scientific 
assistants, barometric corrections and reductions, meteorology in the 
universities, and meteorological observations at public schools. 

Meteoi'ologioal observations, C. S. Phelps {Conneetieut Storrs 
Sta. Rpt. 1898^ pp. M3-9d5).---A record is given of observations on 
temperature, pressure, humidity, i>recipitation, cloudiness, and wind 
movement during each month of 1898 at Storrs, and on rainfall during 
the 0 months ended October 31, 1898, at 21 j>oints in Connecticut. The 
mean temperature at Storrs for the year was 48^ F.; mean pressure, 

30.04 in. ; total rainfall, 51.13 in. ; number of cloudy days, 128. The aver- 
age rainfall for the State during the 0 months ended October 31 was 

29.04 in. The rainfall was 5.3 in. above the average at Storrs for the past 
10 years, and about 3 in. above the general average for Connecticut. It 
was fairly well distributed throughout the year. The temperature for 
April and May was unusually low. The last killing frost occurred on 
May 10. The summer was unusually warm and the weather conditions 
were favorable for nearly all crops. 

Work at the station of agricultural climatology of Juvisy dur- 
ing the year 1898, G. FlAmmarion Agr, Fmnee]y 18(189.9}^ 

JSfo. pp, 450— 169 J pis. 7, Jigs, 7). — The work here reported, which was 

mainly a continuation' of that of previous years (E„S. R., 10,, p. 613)'' 
included observations on temperature of the ^air^ aiid of the 'soil a 
ferent , depths, atmospheric pressure, ', solar radiation, ' rainfall, under- 
ground water, and photography of atmospheric pheiiomena. 
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Tlie teiiiperatiire for eaeli day of 1898 Ib reported, as well as tlie 
means for 11 yeai*s (1885-1898). The results are platted for tlie year 
and for tlie seasons and discussed in some detail. Tlie iiieaii temper- 
ature for tlie year 1898 was 10.7° 0. ■ 

Tlie observations on the temperature of the soil were of tlie same 
character as those of previous years and gave similar results. 

Observations on solar radiation were continued with the form of 
actinoiiieter described in the previous report (E. S. Tt., 9, p. 010). The 
results are given in tables and diagrams. The sunshine recorded was 
1,510 hours and 45 minutes^ the calories, 123,269. 

The rainfall was 539.1 mm. in 1898. A diagram shows the rainfall 
at Paris since 1690. The temperature of the rainfall was also taken 
and compared with that of the air. The temperature of the rain was 
uniformly lower than that of the air. The number of days on which 
rain fell was 136. 

The observations on underground water and the results obtained 
were of the same nature as those recorded in 1897. The results of work 
on cloud photography are reported with some excellent reproductions 
of cloud pliotogTaphs. 

The diagrams accompanying this report are very ingenious and in- 
structive. 

Studies of the atmosphere - by means of meteorological in- 
struments carried by kites, L. Teissbrbnc be Bort {Compt. Eimd, 
Aead. ' SeL FariSy 129 {1899) j JFo. pp. ISlj 132). — A brief account is 
given of observations made at Trappes in 1897, 3898, and 1899. By 
means of Hargrave kites observations ’ were made at heights of over 
3,000 meters. It was observed that with clear weather and high pres- 
sure the force of the wind decreased with the altitude up to a height 
of 1,500 to 3,000 meters, but that the opposite was true when the 
weather was cloudy and the jiressiire low. Within certain limits of 
altitude the temperature fell very slowly and sometimes increased witli 
the altitude in zones of high pressure. In zones of low iiressiire tlie 
fall in temperature was more rapid. 

Meteorologio.aI observations, 'W. E. IAlis, R. Robisrtso'JT, and A. Mackay 
(■C€tna.da Mj'pt Farms lS$8j pj). 7^-, 243^ 37S ). — Siiiumaries of observatioiiB 

on temperature, sunshine, and precipitation at the Central Experihiental Farm at 
Ottawa for each month of 1898; general notes on the weather and a monthly simi- 
mary of observations on teniperiiture for the year ended Novemher 30 , 1898 , at 
Nappaii, Nova Scotia; and a monthly summary of observations at Indian Head, 
Northwest Territories, on temperature^ sunshine, and precipitation during tlie year 
ended November 30, 1898. 

Summary of meteorological observations, 1899' {Colonia, 5 (1899)^ Xo. 6, p. 

This is a monthly snmmary of observations on temperature, rainfall, sun- 
shine, and direction of the wind made at Colonial College, Hollesley Bay, Sufiblk, 
England. 

Meteorological summary for 1898 (Mari/land Bta, Rpt. p. TII).— A 

monthly siiinmary of observations on temperature and precipitation. The highest 
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temperature was 105*^" F.^ July 2; the lowest, 4^, Dec. 15; the mean, 50.2'^. The 
total annual precipitation was 35.24 in. 

Meteorological report, J. S. Moore (Mlssissijipi Sia, lipt. lS9Sj pj}. 10, 11). — This 
is a summary of the monthly precipitation during 1897 and 1898, with an average 
for 10 years. The relation of the distribution of the rainfall to the growth of 
crops during 1897 and 1898 is briefly discussed. 

Some studies in meteorology, E. F. Lai>d {Xorth TJah'ota Sia. lipL 189S, pp. iS-tS, 
20). — Monthly summaries of observations on temperature and rainfall for 7 years 
(1892-1898). The average rainfall at Fargo for 7 years w'as 19.72 in. 

Meteorology of the year 1899 {Bev. ScL 4. ser., 13 (1900), Xo. 4, ip. 

119-121). — Observations made in France and other parts of Europe and in North 
Africa are summarized and discussed. 

The station of agricultural climatology at Jiivisy, 1894, C. Fla:wmariox [Ann. 
Sd. Agron., 1899, II, Xo. 1, pp, 1-37, figs. 16). 

The movements of the air, E. Less (Xoted in Bev. ScL 4. ser., 12 (1899), 

Xo. 23, p. 729). 

Explosions to prevent hailstorms, J. Dufour (Chron. Agr. Canton Vaiid, IS 
(1900), Xo. 1, pj). 1-12, figs. 2), — A more complete account of what purport to be suc- 
cessful experiments in Styria, hriefl 5 ' noted in E. S. E.., 11, p. 323, with descriptions 
of the apparatus and methods used. 

Protection against tornadoes, H. A. Hazen (Jmcj*. Agr. (mid. ed.), 05 (1900), 
Xo.S,p.68). 

Frost ■warnings and protection, J. W. Smith (Amer. Agr. (mid. ed.), 65 (1900), 
Xo. 3, p. 82). — An address delivered before the Ohio Board of AgTiculture, January, 
1900. 

Climate and plant growth in Argentina (Mitt. Dent. Landw. (resell., 14 (1899), 
Xo. 20, Sup., pp. 113-120; Xo. 21, Sup., pp. 124-128). 

Kite meteograph construction and operation (Sd. Jmer. Sup., 49 (1900),. Xo.' 
1258, pp. 20166, 20167, figs. 4). 

WATEE— sons. 

A study of the phosphoric acid dissolved in the soil water, 
T. Bchloesing- (An?!. 8cL Afjron..^ 1899, I, Nos, 2^ pp, 316-320 p 3', pp, 
321-359^ figs. 8). — A detailed accoimt of investigations "briefly reported 
elsewhere (B. S. E., 10, p. 714). Examinations were made of 8 good 
soils of very different character. In all of these the phosphates, 
although very slightly soluble, were nevertheless dissolved in small 
proportions in water, the amount so dissolved varying from 0.1 to 3 
iBg, per liter, but %vas remarkably constant for one and the same soil 
It was found that the proportion of phosphoric acid soluble in water 
remained comparatively constant in spite of the fact that considerable 
amounts were withdrawn by the roots of plants. On the basis of 
experiment with a variety of crops grown in pots it is estimated that, 
during the 25 or 30 weeks of the growing period the soils furnished 
in this way from 10 to 30 kg. of phosphoric acid per hectare. It thus 
appears that while the amount of i)hosphoric acid present in the soil 
water at any given time is comparatively insignificant,' the total amount, 
which may thus be furnished to plants during the, ,growing,vperiod: 
becomes a factor of first importance. , 
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On the solubility of the phosphoric acid in, the surface soil and 
subsoil,' J. Seissl [Ztsehr, Landw. Versuclnv. Oesterr.^ ^ (1899)^ ''pp. 
120-124 p ahs. iU' Chem, CentbLj 1899, JJ, iVb. 21 ^ j). 1136 ^ Ghem. Ztg.y 28 
{1899)^ No. 40^ BeperL, p. 149), — The results of examinations of 12 
samx)les of soil (surface and subsoil) for total phosphoric acid and 
sesqiiioxids and citrie-acid-solubie pbosx)horic add a,xe reported. The 
results show that the relation between phosphoric acid and sesqiiioxids 
was much closer in the surface soils than in the subsoils and that the 
phosphoric acid of the former was more soluble than that of the latter. 
The citrate solubility is very largely determined by the aiiioiints of 
sesipiioxids and organic matter present, but the lime content also 
undoubtedly exerts an influence in this respect. 

What percentage of .phosphoric acid should a good soil con- 
tain? A, PaGtNOITL {Ann, dL//roH-., 25 (1899), No, 11 j pp, 549-557, fig, 1), — 
The author reports pot exx^erirnents with crimson clover on 2 soils 
(each a mixture of a number of soils), 1 of which contained 81) mg. of 
total x)hosi)horic acid and 0.13 mg. of assimilable x>hosx>horic acid j and 
the other 160.5 mg. total xAosx^horic acid and 6.18 mg. of assimilable 
phosphoric acid x)er 100 gm. of soil. One pot of each soil (6 kg.) 
received no fertilizer, while one received 3 gm. of superphosphate. 
From a study of the weight and comx>o>sitioii of the crops obtained the 
author concludes that for clover at least the commonly a€cei)ted limit 
of 0.1 per cent of |)hosx)horic acid in soils is too low and should be 
raised to from 0,15 to 0,2 x^er cent. The question, however, demands 
further study. 

The method employed by the author in examining soils for avail- 
able x)hosphoric acid is as follows: Treat an amount equal to 10 gm, 
of dry soil for 2 hours with 10 cc. (diluted to 50 cc.) of a solution 
of acetic acid by dissolving 120 gm. of crystallized acetic 

acid in 1 liter of water, a sufficient additional qiiantity of the acetic 
acid solution being added to neutralize the lime x>resent in the soil, and 
the solution shaken 10 times during the process. Use 25 cc, of the 
filtered solution, corresponding to 5 gm. of the soil, for the determina- 
tion of xffiosphoric acid. For this x>arpose the author uses a colori- 
metric method which requires the following solutions: (1) A solution 
of 100 cc. of ordinary ammonia diluted to 1 liter j (2) 70 to 80 cc. of 
sulxihiiric acid diluted to 1 liter; (3) a 10 pef cent solntion of potassium 
ferrocyanid; and (4) a tyi>e solution of x>hospho-molybdat6 containing 
4 mg. of phosxflioric acid per liter, prepared as follows : A solutioii of 
sodium or ammonium x>hosphate containing exactly 4 mg. of x>hosphoric 
acid is precipitated in the form of x>hospho-molybdate, the precix)itate 
washed on a filter to remove all excess of ammonium molybdate, and 
then dissolved in the ammonia solution above described, the volume 
being made up to 1 liter with the same solution. The determination of 
phosphoric acid in soil is made by dissolving the xmecipitate obtained 
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from 25 cc. of tlie acetic-acid solution in tbe aininoiiia solution and 
comparing tbe color with that of the type solution of jiliosplio-molybclate. 

Soil tempemture and moisture, E. E. Ladd {Worth Dakota Ma, 
Ii])L 1898^ 14-18^ 20^ 21 ), — This is a record of observations' on soil 

temperature at depths of 1 to 84 in. during the period from May-j 1892, 
to December, 1898, inclusive, and on soil moisture as determined weekly 
in a cultivated field at the college during May-October for 5 years 
(1892-1896), From data obtained during 1893-1897 it appears that the 
frost lines in an' open field at Fargo was between 4 and 5 ft. As a rule 
the frost was found to be out of the ground by May 20. 

The mean monthly temperatures at difiereiit depths during T years 
(1892-1898) are shown in the following table: 


Memimonthhj temperatures for 7 if ears (1S92-1S9S). 


Month. 

1 iricli. 

3 inches. 

6 inches. 

12 inches. 

24 inches. 

; 48 indies. 

60 inches. 

84 inches. 


Degrees, 

Degrees. 

Degrees. 

Degrees. 

Degrees. 

1 Degrees. 

Degrees. 

Degrees. 

May 

5G.6 

50.8 

46.8 

43.9 

38.7 

i ' 34. 3 

33.7 

34.8 

June 

67.0 

i 61. 9 

; 58. 8 

67.6 

51.0 

i 44.0 

1 40.9 

38.0 

July 

74.1 

67.9 

1 65.2 

1 63.6 

59. 3 

1 53. 1 

49.1 

43.7 

Auy:ust 

75. 6 

66. 2 

! 64.5 

I 63.5 

61.0 

! 56. 0 

52. 9 ' 

47.4 

Septemlier ... 

67.1 

60.4 

' 57. 5 

1 58.4 

57. 8 

1 55. 7 

1 53. 9 

49.6 

October 

48.6 

45.8 

46. 2 

i 48.5 

49,8 

; 51.3 

I 51.2 

49.5 


inspection of the above table shows the 1 in. thermometer to give the highest 
record in August, while the soil at 3, 6, and 12 in. reaches its maximum temperature 
in July, the soil at 24 and 48 in. reaches an average maximum in August the same as 
for the surface soil at 1 in. in depth, while the soils at a depth of 60 and 84 in. con- 
tinued to grow warmer and reached their maximum temperature in September.' ’ 

Soil temperatures at Fargo are compared with those observed at 
Geneva, FT. Y. In connection with the record of the amounts of water 
in the soil daring the growing period the yields of various crops on the 
soil are reported. 

Notes on alkali soil in Montana, F, W. TraphaGtEN and W. M. 
OoBLEiaH {Jom\ Amer, Ohem, Soc,^ 21 {1899)^ No, ,9, pp, 7o9-7o7).-~ 
Analyses of typical alkali soils of the Yellowstone Yalley are reported 
for the purpose of showing the kinds of salts usually present, their 
relative proportions^ and their movement in the soil under irrigation, 
(See also E. S. E., 11, p. 223). The alkali of Montana is almost entirely 
of the “ white” variety. ^ 

With the advent of irrigation, the salts, usually deeply located, begin to rise 
to the surface. The water table, formerly many feet deep, approaches nearer and 
nearer to the surface, and of course brings the soluble salts with it. . . . 

^'The best method for combating the evil would appear to he underdr ainage, hut 
land is so cheap that the expense of such a remedy could not he met. Careful sur- 
face iiooding, economical use of water and intelligent cropping, are the remedies in 
the hands of the farmer, and properly employed will solve the prohlem,^’ 

Analysis of eastern province soils, 0. P. Juritz 
Good Ho$e, 15 (1899), No. 11, pp. -695-711).---ThiB is a report of analyses 
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(witli descriptions of samples) of 27 samples of soils from Koiiiglia Divi- 
sion, 28 from tlie Catlicart Division, and 4 from Queenstown Division, of 
tlie Province of Cape of Good Hope. This is a continuation of the soil 
survey of the colony, partial reports of which have already been noted 
(B. S. R,, 11, p. 328). The average composition of the soils examined 
is as follows : 


Average conijyositkm of eastern Cape of Good Sope soils. 


' 

Number 
of analy- 
ses. ' 

Eiue earth. 

In fine earth. 

Nitrogen, a 

Lime. 1 Potash. 

! 

Phosphoric 

acitl. 

Komglia 

Catlicart 

Qiieeiiatovn 

i i 

1 27 1 

; 28 

4 1 

! 1 

Per cen t, 
l 1)7,0 

94.3 

i 93.8 ’ 

1 

Per cent . ! Per cent. 
0. 120 1 0. 061 
. 165 . 109 i 

.280 ! .171 

Per cent. 

0. 027 

1 . 042 

' .028 

Per cent 

0. 182 
.101 
.100 


a In soil i>assiiig 1 uiin. sieve. 


Taken all round there is a fair amount of lime and potash in the 
soils of both divisions [Komgha and Oathcart], but they are decidedly 
poor in phosphates.’^ 

Analysis of Transkei soils, 0. P. JiJBiTZ {Agr.Jour, Cafte Good 
Eo^pe, 15 {1899)y 12^ pp, 777-781). — Samples of 16 soils from the But- 
terworth, Willowvale, and St. Mark’s divisions of the Colony are 
described and analyses of them reported. This work was done in con- 
tinuation of the soil survey of the Colony, xiartial reports of which have 
already been noted (see above). The average composition of the soils 
is as follows: 


Average coyn^yosition of ivestera Gape of Good Hope soils. 


1 

Number 


In fine earth. 


■ 

of 

analyses. 

Pine earth. 

Lime. 

Potash. 

Phosphoric 

acid. 

Nitrogen .a 

Butterworth ' 

8 1 

Percent. 

93.22 

Per cent. 
0. 107 

Per cent, 
0. 088 

Per cent, 

0. 028 

■ Per cent. 

0. 166 

' Will owvale i 

4 

98. 57 

.041 

.159 i 

. 045 

. 168 

St. Marh’s' ' 

4 

81.46 

.063 

.084 

„ . 024 

’ . 096 


a 111 soil possiiig 1 mm. sieve. 


' These soils as well as those of other parts of the Colony are especially 
deficient' in phosphoric acid. Some of theifi are also poor in lime, and 
potash is present in only fair amounts. 

The 'amount of humus in soils and, the percentage of nitrogen 
in the humus as affected by applications of air-slaked lime and 
certain other substances, H. J. Wheeler, C. L. Sargent, and B. L. 
Hartwell (Jo«r. Amer. Ghem. Soc,, 21 (1899)^ No, 11, IW* 1032-1037 ), — 
This question was studied in ex|)eriments with pots filled with soil 
and subsoil from the experimental plats of the station. 

^‘The pots employed were galvanized iron ash cans about 26 in. deep and 18 in. 
in diameter, with bottoms inclined toward the center, at which point an opening 
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was left to iBsiire drainage. The pots were set into the soil to within 2 in. of tli© 
tops and agricultural drain tiles laid underneath, to prevent the ingress of surround- 
ing soil water. One hundred and fifty-four pounds of subsoil and 100 pounds of 
surface soil were placed in each pot. The pots were filled in the spring of 1893. In 
1893 and 1894 each iiiamired pot received 7.36 gm. of potassinm ehlorid and 22.07 gm. 
of dissoh’ed boneblack. In the succeeding years these amonnts were increased to 
10 and 25 gm., respectively. Wherever nitrogen was applied it was at the rate of 
2.65 gm. per |>ot. Lime, unless otherwise specified, was applied in the form of air- 
slaked lime, practically free from magnesia, at the rate of 147.2 gm. per pot (4 tons 
per acre). Gypsum was applied so as to furnish the same amount of calcium oxid 
as the air-slaked lime at the rate of 4 tons per acre. . Rhode Island capped corn 
(maize) was grown in the pots in 1893, oats in 1894, and spring rye in 1895.^' 

Samples of soil taken after harvesting the rye were examined for 
linmiis by treatment with hydrochloric acid according to Hilgardy and 
with ammonia by Huston and McBride’s method. Mtrogen in humus 
was determined by the Kjeldahl method in the extract obtained by 
treating the soil with a 2.5 per cent solution of potassium hydroxid. 
The results were as follows : 

Stimus and humus nitrogen in limed and unlimed soils differentlg manured. 


Xiiinkers 
of i>()ts. 

IManures applied. <i j 

I 

Humus ni- 
trogen in 
dry soil. 

Humus in 
dry soil. 

Xitrogen in 
dry huiiius. 

21 

1 

ITnmamired ' 

Per cent. 

0. 130 

Per cent 

3. 86 

Per cent. 

3. 37 

1(), 18, 25 

Ammonium sulphate - i 

.128 

3. 93 

3.26 

15, 22 

Ammonium sulphate, air-slaked lime (1 ton per acre). 

.133 

3. 77 

3.53 

17, 19, 26 • 

Ammonium sulphate, air-slaked lime (4 tons per acre) - 

. 126 

3.63 

3.47 

1, 8 

Ammonium sulphate, calcium sulphate (laud plaster) 
a rate equivalent in CaO to 4 tons of air-slaked 
lime per acre 

.139 

3. 65 

3. 81 

20,27 ' 

Without nitrogen and lime - i 

.129 

3. 75 

3.44 

23,24 

Air-slaked lime (4 tons per acre) i 

.139 

3. 51 

1 3. 68 

6,13 1 

Sodium nitrate 

.143 

3.93 

'■ 3.64 

7,14 

Sodium nitrate and air-slaked lime (4 tons per acre) .. 

.133 

3.42 

3.89 


a All of tlie pots except Xo. 21 received like amounts of potash and phosphoric acid. 


l^From the foregoing it will be seen that without exception the addition of air- 
slaked lime or gypsum resulted in lowering the total amount of humus, as compared 
with the unmanured plat, yet in every instance the percentage of nitrogen in the 
humus had been increased. In fact the latter statement applies also even where no 
nitrogen was added (xmts 23 and 24). 

Where lime was not applied, hut nitrogen was employed in form of ammonium 
sulphate, which in the acid soil proved poisonons to plants (pots 16, 18, and 25), it 
will be observed that the x)orcentage of nitrogen in the humus was even less than 
where no manure was used (pot 21). On the contrary, where nitrogen in the form 
of sodium nitrate was added without lime (pots 6. and 13), the j)ercentag 0 of iiitro- 
gen in the humus was greater than in the case of the unmanured soil (pot 21). 

It is also of special interest to observe that in the case of the unlimed soil, which 
received potash and phosphoric acid but no nitrogen (pots 20 and 27), the percentage 
of humus became less than in the unmanured soil, while, on the contrary, where 
nitrogen was apf>Iied as sodium nitrate and as ammonium sulphate to unlimed soil, 
it is possible that a slight increase in the percentage of humus resulted. The difier- 
ences are, not great enough, however, In'' furnish' any positive; evidence In ''this) 
res|)ect.^^ 

It is suggested that the increase of humus and humus nitrogeuM 
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tlie soils to wliicli nitrate of soda was added was due to a storage of 
some of tlie nitrate nitrogen within the soil in the form of organic mat- 
ter^ which becomes quickly soluble in ainmotiiiim hydroxide or, in other 
wordSy passes largely into a condition which permits of its classification 
with that organic complex which is termed hnmusd' 

Well waters from farm homesteads, F. T, Shutt {Canada MxirL Farms 
189S, pp, 161-165), — This is a report of analyses with reference to sanitary condition 
of 75 samples of well wafer from different parts of the Dominion of Canada, with 
snggestions as to means of securing a i)ure water supply on the farm. 

Steriiizatioii of drinking water by heat, Besmaiioux {StmUsaiioii des eaiw 
d'aUme^itation par ehaleur, Paris: J, P. Baillihre tj* Sons^ 1898, irp. 178). 

Irrigation and drainage, F. H. Kino {Few York ; Tlie Maeniillan Co., 1890, 
XXI-^508,figs. 163).— This hook is one of the Rural Science Series, edited by L. H. 
Bailey. The subjects are discussed from the purely cultural standpoint, and not 
from that of the engineer, the aim being to deal with those relations of water to 
soils and to plants which must be grasped in order to permit a rational practice of 
applying, removing, or conserving soil moisture in crop production.’^ 

The results of the author’s own experiments at the Wisconsin Experiment Station, 
and of his inspection of the irrigation methods of both humid and arid regions in 
this and in foreign countries, have been freely drawn on in the preparation of this 
work. It contains chapters on the following topics: General remarks on the 
importance of water; the extent and geographic range of irrigation; the conditions 
which make irrigation imperative, desirable, or unnecessary; the extent to which 
tillage may take the place of irrigation; the increase of yield due to irrigation in 
humid climates; amount and measurement of water for irrigation; frequency, 
amount, and measurement of water for single irrigations; character of water for 
irrigation; alkali lands; supplying water for irrigation; methods of applying 
water in irrigation ; sewage irrigation ; principles of drainage ; practical details of 
underdraining. The subject of drainage is brielly treated, occupying only 78 out 
of the 502 pages of the book. 

The value of the White Nile to Egypt, W. Willcocks {Jour. Kliedw. Jgr. Soo. 
and School Agr., 1 {1890), Fo. e, 2 )p. 885-831).— X general discussion of this subject 
with special reference to the recent decision of the government to appropriate money 
for the purpose of clearing the sudd from the White Nile, thereby intluencing the 
supply of water available for irrigation purposes. 

Influence of forests on underground water, P. Ototzky (.tna. Set. Agj^on., 1890, 
II, Fo, 8, pp. 300-S16, Jigs. 5).— Ill continuation of observatioiis made in 1895 in the 
steppes (E. S. R,, 9, p, 1011) the author in 1897 studied the position of the nmler- 
ground water in forests in northern Bussia, where the physico-geographicai and 
climatic conditions are very different from those obtaining in the steppes. The same 
conclusion, however, was reached as in the former study, viz, that the level ot‘ the 
ground water was always lower in the forest than in adjacent open land. 

^ water conditions of the province of Rlieiii -Hessen, of the Rlieiii- 

gau and Taunus, C. Luedegke (Mitt. Landic. Inst. Breslau, 1899, Fo. 8, pp. 45-140).— 
This article describes .the typical soil areas of these districts, discusses their geo- 
logical relations, and reports chemical and mechanical analyses ol“a large number of 
samples, with observations on the water relations and spring and underground water 
of the various soils studied, 

Practical treatise on soils; directions for the study, classification, and chart- 
ing of soils, A.Nowacki {Prahtisclie Bodmhunde; AnlMun (j zur Uniersuchunp, KlassU 
fil'aiion vnd Kartiermig des Bodens. Berlin: Paul Parey, 1899, 3. ed. rev. and enl.,pp. 
flllAri^O, i>t. 1, jigs. 9).— This is the third edition, revised and enlarged, of this 
volume of the Thar-Bibliothek series, the first edition of which appeared in 1884, 
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Canadian soils, F. T. Shutt {Canada Exitt. Farms Upis, 189S^ pp. —Tills 

includes reports of j)artial analyses of 1 sample eacli of cultivated and virgin soil 
from Grindstone Island, Magdalen Islands, Quebec, and of 1 sample eaeli of soil ironi 
Pefferiaw, Townsliip of Xepaan, near Ottawa, and Port Arthur, Ontario, with sug- 
gestions as to the fertilizers to be used on these soils. 

The geological significance of soil study, E. W. Hilgard {ScUnee, jg ser., 11 
(1900)^ Ao. 967\ j)p. 931,^11), — A brief note on a xtaxier discussing the value of obser- 
vations on soil areas and their characteristic A'egetation as a means of delineating 
geological formations, and treating of the clieraico-geologieal relations between 
soils and the geological formations from which they %vere derived through snbaerial 
agencies. 

Isolation of the organisms of nitrification from soil, Y. Omeliaxski {CenibL 
BaM, 'll, Par.f 3. Aht,, 9 (1S99), No. Jo, pp, 550-561). 

Soil bacteria, Vibrans {Mitt, I)eui, Landiv, CeselL, 14 (1399), No, 30, jjp, 501-505). 


FEETILIZEES. 

Tlie preservation of barnyard manure, F. T, Shutt {Ckmada 
Farms Exits, 1898^ ])p- 120-187). — This is a detailed account of 
investigations already partially reported (E. S. E., 9, p. 822). Particular 
attention was given to two points in these investigations: (I) a compari- 
son of the changes occuiTiiig during the decomposition of protected 
and exposed manure, and (2) the effectiveness of gypsiiiii as a preserva- 
tive. Ill the first case, of 2 lots (4 tons each) of fresli mixed horse 
and cow manure with litter, alike in composition, one was placed in a 
closed sbed, the other in an open wooden bin with a practically water- 
tight floor, and both lots were weighed and analyzed montli by montli 
for the period of a year. The analytical data obtained include moisture, 
organic matter, ash, total nitrogen, and nitrogen as ammonia, nitrates, 
and iiitriteSjtotal and available phosphoric acid, and total and available 
potash. A^The amounts of total phosphoric acid and potash obtained 
were those dissolved out of the manure by hot, strong hydrochloric acid 
(sp. gr. 1.115) at the temperature of boiling water; the amounts of these 
constituents designated as available were obtained by treatment with 
dilute citric acid (1 per cent) in the cold.’’ 

From the data obtained, which are reported in full, the following 
conclusions are drawn: 

^^(1) Tlielte is a greater loss of nitrogen and organic matter from the exposed 
manure than from that protected. The former lost one- third of its nitrogen, the 
latter about one-tifth. Ten per cent more organic matter was destroyed in the 
exposed than in the protected inaiiure. 

(2) There is practically no loss of potash and phosphoric acid from the protected 

manure. ' ■ ■ ' ■ , . 

(3) The exposed rotting manure lost aboiit one-sixth of its phosphoiio acid and 
somewhat more than one-third of its potash. 

(4) The chief changes, due to fermentation, take place within the first months of 
rotting, and as far as this experiment goes there is no apparent, benefit in rotting 
Ibr.a longer |)eriod than 3 months.^^ . 

' [In the experiments with gypsum] three tons of hors© and cow manure, mixed' 
in .equal proportions, were allowed to ferment W'ithont' the addition of any preserva- 

V20139— No. 9--— 3 
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rmd aii e(iiial of tlie same .uiajiure was mixed intimately with gTowiui 

gypsum or land plmster a.t the rate of 50 lbs. per ton of immure. These lots were 
fernieiited at the same time in separate bins inside the smalllmiidlng used in the 
previous experiment. The inannres were jilaced in the building on Jnly 15, being 
then iresh, ixiadi- as eonipaet as possible a,nd not stirred or otherwise disturbed till 
the close of the ex}>eriinent, November 15, when they were again weighed and 
samples takeu :i“or analysivS. From time to time both lots of manures were moistened. 
Both Jiia,nures_, therefore, were, Avith the exception of the presence of gypsum in 
the one, I’otted under the same eonditionsP’ 

The results show that the use of gypsum retarded to a certain extent 
the destruction of organic matter. 

Witli respect to nitrogen, however, no useful result Avas ohseiwed under the con- 
ditions of this experiment from the use of gypsum. The amounts in the manure 
rotted with and Avithout plaster AY ere practically the same. ... 

‘‘The x^ractical conclusions from this jiart of this investigation are (1) that the 
jivoper place to use gypsum is in the sto.ble, Avliere undoubtedly the greater Avaste of 
nitrogen, as arumonia, freijuently occurs, and (2) that when the maiinro heap is ke]>t 
compact and moist there is not any cousideralile escapie of ammonia.^’ 

It was foiiud ill these experiments that if the manure is kept moist 
loss of i)otash can not be completely xireveuted witliout a water-tight, 
iioiiabsorbent lioor. 

Recent studies on tlie management of manure — loss of nitrogen 
in tiie free state, P.P.Deherain and Dupont (Aifn. Agroiu^ 25 {1899)^ 
No. 9j])p- 401-4:20 ). — Previous investigations by the authors and others 
are brieily noted^ and an account is given of the changes occurring in 
lots of manure (372.5 to 527.5 .gms.), kept for periods of 8, 22, and 49 
days in 1,500 ce. flasks with and without a supply of air. The manure 
was analyzed at the beginning and end of the experiments and the 
gasemis products were also collected and analyzed. 

The loss of nitrogen in the free state in these experiments varied 
from 4.9 to 13.4 per cent of the total nitrogen in the manure in case of 
aerobic fermentation, and from 4.2 to 11.1 |)er cent in case of anaerobic 
fermentation. This con lir ms the conclusions of Dupont^ and Hebert 
(E. S. IL, 4, p. 589) that manure loses nitrogen in the free state during 
fermentation. ' On the other hand, Schloesing ('E. S. E., 3, p. 737) has 
shown that' manure may be submitted to fermentation for several weeks 
witliout loss of nitrogen in the free state. The results obtained in these 
experiments indicate that when marsh gas fermentation is energetic 
there, is no evolution' of free nitrogen. It is suggested that the best 
.'means of Tiromoting this kind of fermentation, is to keep the man ore 
very alkalme by frequent wetting with liquid manure. The subject is 
being farther studied on a larger scale. 

■■ 'R'C'ceat, experiments on the management of stable manure, .E* 
:Hoxbkfleiss; {MUt. Lanthc. Inst. Breslau, 1899, No. 2, pp. 283-249).— 
These, experiments were made with zinc-lioed wooden boxes containing 
■from 1,580.5 to 1,782 kg. of manure. , One box received no preservative, 

^ Ami. Agron., 14 (1888), p. 97. 
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in one $2 kg’., of kainit was iisedj to a tliird 31 kg, of siiperpliosphate 
(coiitaliiiiig 113 per cent of soluble lihosplioric acid) was added. Clreat 
care was exercised to secure exclusion of air and iinifomi wetting of 
tlie maiiiire in all cases. The manure was analyzed' at the beginning 
and at the end of the experiment (which lasted about 5 months) with a 
view to cleteriniiiing the loss of dry matter and iiitrogeiL Observations 
were also made on temperature and evaporation. There was a decided 
loss of organic matter and nitrogen even with the greatest care in 
packing* the manure^ keeping it moist, and excluding air. The add!- 
tion of about 2 per cent of kaiiiit and of superphosphate reduced this 
loss to a iiiinimuiii. The kainit was as elective as the siiperx)hosphate 
in preventing loss, and at the same time it allowed very active feriiieii- 
tatioii to go on, which improved the availability of tbe fertilizing coii- 
stitiientvS of the maiiiire. 

Antiimii catcli crops — their efficiency as green maiiiire, P. P. 
Deherain ( Com2)t. Bend. Acad. Sd. PariSj 12U [189tJ)j Ao. o, ISO- 
IM ). — This is a discussion based on experiments at Grigiioii during 
1897 and 1898, oii the value of vetch as a catch crop to follow wheat 
and to be turned under as a green manure for potatoes and sugar 
beets. The groNvth of vetch varied on the difiereiit plats from the 
equivalent of less than 8 tons to about 1(> tons of barnyard manure 
(with 11, lbs. of nitrogen per ton) per acre. The vetch was turned 
under at the end of October. Ail of the plats received an additional 
api)Iication of 12 tons of barnyard manure per acre. With both pota- 
toes and beets the yields irere largest on the |.)lats receiving the 
heaviest green manuring with vetch. ; 

These results coidirm those of previous years in demonstrating the 
great value of aut,iiinn catch crops. It is suggested, however, that to 
get the best results these ci'ops should be turned under in the autumn. 
If this ivS delayed until the wspring the organic matter will not decom- 
pose siifficie,iitly so tliat the foilowi.ng crop can utilize the nitrogen of 
the green , manure to the best advauta,ge. 

Fertilizer inspectioii, 0. 13. Woods and J. M. Bartlett {Maine 
Sia. Thil 5Sj ip. 57-70 ). — This bulletin is supplementary to Bulletin 50 
of the station {E. S. R., 11, p. 137). It gives analyses of 1G3 samples of 
fertilizers' collected by representatives of the station. The bulletin 
also includes, notes on the valuation of fertilizers and a discussion of ' 

' the qiiali,ty of fertilizers offered for sale in Maine. 

comparison of the results of the analyses of the samples eollected by the station 
■with the ]>ercenta,vges guaranteed 'by the maniifactiirevs shows that, while as a rule 
the fertilizers sold In the State are up to guaranteej in some iiistanees, the particular 
lot^ of fertilizers sampled are not as good a.s they should he. , The, comparisons 
indicate that many of the luanu'factuxers do' not intend to domiuch'inore than, make ' 
good the minimum guaranteej and it is not' surprising that ,thi,8, results' in some of the' 
','goods .foiling below the guarantee in one or more ing,redients.^h ,' 

Analyses and valuations of fertilizers, L. A. Vooehees and J. P. 
Steeet (Aejf) Jerstiy SMs. Bui. 59).— This bulletin gives trade 
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values of fertilizing constituents in 1899 . and tbe resultwS'of exaffiina- 
tions of tlie standard commercial materials supplying tliem, as well as, 
of lioine mixtures, foctory-mixed fertilizers, and miscellaneous fertili- 
’ziog materials. Analyses and valuations are given of 74 samples of 
standard riiw materials, 821 brands. of complete fertilizers, 30 sa,mples 
of ground bone, 24 sami)le8 of borne and special mixtures, and 23 
samples of miscellaneous products. Materials examined include, in 
addition to tlie mixed fertilizers, nitrate of soda, sulphate of ammonia, 
dried blood, ground fish, tankage, cracklings and boof meal, ground 
bone, siix)erpbospbates, muriate of irotasb, sulphate of potash, and 
kaiiiit. The consumption of fertilize.rs in ISew Jersey in 1898 ‘^was 
greater tliaii in. any previous year in which the statistics were gathered, 
being nearly 4,000 tons more tliaii in 1890 and nearly double the amount 
reported in ISSOff The number of distinct brands was greater than in 
any previous year except 1896. The 321 brandvS of which analyses are 
reported were the i:)roduct of 90 manufacturers. The fertilizers exam- 
ined fiiriiished on the average the total amount of plant food guaranteed, 
but in only 09 per cent of them was it distributed in the proportion stated. 

The average composition, estimated value, and selling price of all 
brands of complete fertilizers examined during 1899 were as follows: 
Total iiitrogen, 2.41; total x)hosi)horic acid, 10.58 (soluble ])hospboric 
acid, 8.27; insoluble pliospboric acid, 2.31); potash, 5.67; station valu- 
ation, $19.95; selling price, $27.75; actual di-ffere.iice, $7.80; x>ercentag© 
difference, 39.1. 'Comparison of these figures with similar data for 
previous years (E. S. E., 10, p. 1032) shows ‘'Hhat notwithstanding the 
tendency toward furnishing less nitrogen and more phosphoric acid 
and potash the com|)osition of the average fertilizer has been remark- 
ably uniform for the |>ast 8 yearsd’ 

The average cost per pound of nitrogen in the samples (8) of nitrate 
of soda examined was 12.16 cts,; sulphate of ammonia (I sample), 14.29 
cts..; dried blood (5 samples),; 12.91 cts.; ground fish (lO samples), T3.31 
cts.; tankage (8 samples)-— fine, 15.51 cts., coarse, 11.15 cks. The aver-^ 
age cost per pound of soluble phosphoric acid in plain superphosphates 
.(16 samples) was 3.65 ctsz The cost of pliosphoric acid in. tankage (8 
"samples) was— fine, 4.46 cts., coarse, 2.23 cts. The average cost per 
■poiiiid of potash in muriate of jmtasb (13 samples) was 4.03' cts.; in 
kainit (3 samples), 4.48 cts.; and in sulphate (1 sample), 5.27 cts. 

' Rules for the constr-uction of manure pits (Deni. Landw. Presses (IBOa), No. 
4'j p. ST). — The rules formulated by a commission of the agricultural council of 
."Ponieraiiia. 

' Poultry manure (Queenslmul Agr. Tom\^ 6 (1900) j No. f, 2 }p. .brief sum-' 

mary of ill formation an the value ■ of this .material as 'a fertilizer., '' ' 

'On nitrate-reducing; bacteria, W. KrUger (Chem. Ztg., S3 (1S99), No. SOj pp. S4Sj 
■ 849 ). — A brief reference to investigations which, indicated that straw ,iiiroishes an 
excellent basis. for a culture medium for these .organisms. 

, , A' contribution to the knowledge of denitrifi'cation and, the decomposition of 
animal manures in the soil, K. Hog,oyski (Anseiger Alcad. WIm. .KrakaUj 1899^ pp. 
385-411). 
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Tile decomposition of nitrates in soils in field experiments, W. S(,'riXEiin:wixi> 
(Chem. Z] {lS99)j Xo, 80^ pp. S4Sj 840 ), — A brief referenee to experiments of tlie 

same cliaracter as those noted in E, S. R., 11, p. 32. lu field experiments witli mustard 
there was a destruction or conversion into insoluble forms of 13.9 lbs. of nitric 
nitrogen per acre during 5 weeks following the apiilicatioii of 11.13 tons of fresh 
manure i>er acre. The loss was still greater when the urine or nitrate was applied 
ill mixture with the manure. 

On denitrification, T. Pfeiffer (Chem, Zig., 23 (1890), Xo. SO, p. S49 ’). — This is 
mainly a discussion of the views of Schneidewind and Kriiger referred to almve 
(p. 830). It is stated that at least three factors are involved in the injurious effects 
under consideration, viz, (1) direct injury to plant growth by the large anioiints of 
organic matter applied in the manure, (2) the lixatioii of readily soluble iiitrogim 
due to the increased activity of bacteria, and (3) denitrificiition proper, and it is 
claimed that many more experiments are needed to determine which of these is tlie 
controlling factor. 

The use of nitrate of soda as a chemical fertiliser in agriculture and viticul- 
ture ’(Ami. 8cL Agrou,, 1899, J, X6s, lypp, 38-160; 2, pp, 161-207; 3, jp). 361-43$'). — A 
series of reports of the results of field experiments in the various departments of 
France. 

Is ammoiiiacal nitrogen of the same value as nitric nitrogen ? (L Smets (Belg. 
Mart, et Agr., 11 (1899), Xo. 19, p^), 293, 294), 

Disposal of sewage and garbage in foreign countries ( 13 .8, Spec. Consular Mpis,, 
17 (1899), pp, 13-221). — This consists of reports on this subject made at the instan,ce 
of this Department by consular officers at various places in Europe, Asia, Africa, 
Canada, Australasia, Mexico, Central and South America, and West Indies. 

Formulee for preparing fertilizers for different crops, F. B. Guth kie (Agr. ffac. 
Xew South JFales, 10 (1899), Xos. 7,pp. 605-610; 9, pp, 919,020; 10, pp. 1061, 1062; ' 12, 
pp, 1275-1281). ’ ■ ‘ 

Recent progress in the field of fertilizer industry, yon Grueber {Chem, Ztg., 
24 (1900), Xo, 2y pp. 7-10). — This reviews briefiy the general business situation, 
advances in the manipulation of fertilizing materials, and iiiiproveinent in scientific 
and technical processes (especially methods of analysis) relating to fertilizers. 

Commercial fertilizers, H. A. Huston (Purdue Univ. Spec. Bui., Aug,, 1S99, pp. 
8 ). — ^This is a second edition of this bulletin containing additional analyses made 
since the x>nblication of the first edition in May (E. S. E., 11, p. 438). 

, Fertilizers, P. T. Smutt (Cmada Expt. Farms Bpts. 1S9S, pp. 139-161). — This 
includes analyses of 6 samples of swamp muck and 2 of Thomas slag, with ji brief 
■discussion of the fertilizing* value of these materials and of South Carolina 
Xfiiosphate. 

Analyses of fertilizing materials, H. 8 nyj>er (Mlmiesoia Sta. But. 63, pju 308- 
SIO). — Analyses are reported of nitrate of soda, dried blood, tanlvuge, sheep manure, 
soft-coal soot, peat-bog ashes, sawmill ashes, and hard- wood ashes. 

Analyses of commercial fertilizers (South Carolina Sta. Bui. 43, pp.23). — This' 
bulletin comxdetes the report of analyses of fertilizers for the season of 1898-99. It 
contains analyses and valuations of 149 fertilizers, together with notes on valua- 
tion, directions for samjiling, and regulations governing the sale of comiuercial 
fertilizers in South Carolina. ' 

FIELD CEOPS. 

Field experiments with farm crops, W. Saundees, R. Robbet- 
SON, S. A. Bedfoed, a. Maokay, and T. A. Shakpe {Ganada JExpt 
Farms Rpts. 1898, pp. 16-69, 111-114, 117-118, 151-153, 242-256, 271- 
299, 828-351, 577-595).— These experiments consist as heretofore (E. S. 
R., 10, pp. 835, 836) of variety, cultural, and fertilizer tests with grain, 
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root, jnul forage crops. Tlie tests arc being carried on at ■ tlie experi- 
iiieiital fariiis in Ontario, the iMaritime Provinces^ Manitoba^ Brit-isli 
Coliimbiaj and the ^Northwest Territories. The results of the variety 
tests have been previously recorded (E. S. E., lO^ p. 10o5). The dis- 
tribution. of seed gTaiii by the Central Station at Ottawa and certain 
branch forms is noted. The cultural experiments consist of early, 
inediiirn, and late sowings at different stations of oats, barley, spring 
wheat, peas, turnips, mangels, and flax; distance experiments with 
corn; early and late harvesting of root crops ^ rotation tests, etc. The 
results of these experiments are tabulated in detail, and in some 
instances averaged for iirecediug years. 

In Manitoba wheat sown after sweet clover gave better results tlian 
when sown on wheat stubble, but not as good as when sown on suminer 
falloAV. Eolling the ground before sowing the seed increased the. yield 
of both grain and straw. Seeding with the hoe drill gave better 
results than seeding with a press drill or sowing broadcast. Five 
pecks of seed wheat per acire proved better than 4 or (> pk. per acre. 
Spring-plowed land proved better for wheat than .fall plowed. The 
earliest seeding of wheat gave the best results. Sx)rink]i,ijg either 
clean or smutted seed wheat with a dilute solution of cox)per sulphate 
decreased tlie percentage of smutted grain in tlie harvest, Forinalin 
proved superior to Bordeaux mixture or copper sulphate for controlling 
the smut in both wheat and oats. Samples of siniitted seed stee])ed in 
formalin even for o minutes gave yields almost free from smut. 

The clovers have xiroven specially valuable a-s a green maiiiire at the 
Ontario Station. Data are given as to the fall weights of the leaves 
and stems and of the roots taken to a depth of 9 iii. of inaimhoth red, 
common red, and alsike clover, when seeded the xR’Tcecling spring'at 
different rales x.>ew acre.' ■ In one instance clover was allowed to grow 
until the following May before the weighings we.re made. The weight 
of the green' pi’odiict was. nearly doubled by the additional growth. 
This fact has an important bearing on the time of [jlowiiig under clover 
for green manuring. In. one instance clover seed inoculated, with 
Eitragi'ii gave nearly double the weight of leaves, steins, and roots 
obtained from seed aiot iiiociiliited. ■ In other instances it considerably' 
increased the growtli of clover. (.>uce the results did not seem to be 
i'lifl'uenced by its use. ■ Glover seeded with grain did not decrease tlie 
yield of grain. , 

, Early sowing and late harvesting gave the best results wi'th turnips, 
mangels, and carrots. IVith sugar beets late sowing and late harvest- 
ing gave the best yields at Ottawa and the Northwest Territories. In 
the Maritime' Provinces, Manitoba, and British ■ Columbia ■ early sown 
,. sugar beets gave the best yields.' The sugar content of beets grown, in 
' British 'Columbia' varied from, 10.4 to 10 per cent. : Corn in 'British 
Columbia' ' g.ave' th'e best leaf gro'wth and matured better when' the 
rows' were 31.. ft. wide or more. In the H'Orthwest, Territories the, closer 
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tlie planting in tlie case of liill culture tlie better the result^ while in 
row culture the reverse was true. Early sowings of flax hirve generally 
given the best results as regards both seed and straw. Soy beans and 
horse beans have been siiccessfuily grown at all the stations. Planting 
soy beans in drills from 14 in, to 2 ft. apart has given the best results. 
When oats and peas were mixed^ the seeding containing the largest 
X)roportioii of oats gave the largest yield of grain. 

Ill the fertilizer experiments at the Central Station, fresh barnyard 
manure has given the best average results on barley, corn, and carrots 
of all the different fertilizers and combinations tested during a period 
of 11 years; and rotted barnyard manure on wheat, mangels, turnips^ 
and potatoes, IMineral x>hosx>hate has been discarded as a fertilizer. 
Ten years’ ex|)erienee wuth this material has shown it to possess no 
value as a fertilizer. In rotation tests, wheat alternated with roots 
or corn has given the largest money retmms. 

Tabulated data are given as to the date of tojipiiig; total weight of 
first, second, and third grade dried leaves; and estimated total weight 
per acre of dried leaves of 35 varieties of tobacco. The Kentucky Bur- 
ley, White Burley, Yellow Pryor, Yellow Mammotli, Gonnecticiit Seed 
Leaf, and Pennsylvania Seed-Leaf are, taking everything into consid- 
eration, probably tlie most x)rofitabie varieties to grow. Some of those 
which yielded heavier than these .were too late in maturing to read i 
the best condition.” Other minor crox)s grown at the different stations 
are sunflowers^ grasses, Japanese millet, spring rye, buckwheat, rape, 
and mixed fodder crops. 

Report of the agriculturist and 'horticulturist, A, J. TIcGlatchie 
(Arizona Sta. Epf. 1899^ pp, 242-259 ). — A report is given of cultural 
experiments at the station with sugar beets, plants for green manuring, 
wlieat, barley, potatoes, garden vegetables, melons, forage crops, and 
eucalypti; and of tlie effect of winter irrigation on orchards. The 
horticultural work is noted elsewhere in this issne. 

beets . — Seeding at different dates, early irrigation, and plant- 
ing on adobe soil were x>robIems investigated in the testing of sugar 
beets. The details are reserved for future publication. , The summa- 
rized results of the season indicate that beets sown January 18 gave 
better results than when sown Pebruary 13 or 20, Klein wanzlebeoer 
■gave better yields than Yilmorin even on heavy clay soils. Winter- 
sown beets, were not benefited by early irrigation. ^‘The best tiiiie to 
'api>ly water is when the beets are between 2 and 3 months' old,” 
'Fairly good results were obtained at the station when beetS' were sown 
in September and harvested the following March. 

Green manure plants . — Yellow sweet clover, crimson clover, alfalfa, 
and , different varieties of peas- were tested. Dates for seeding and 
: plowing under the different crops and yields of greeii' and dry matter 
per acre are tabulated. Yellow sweet clover and, alfalfa' were the only 
plants, which gave vsatisfoctory yields. . Grimson clover ^as not a sue- 
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cess and it is tlioiigiit iloiibtfol ^vlietlier peas (iaii l)e profitably sown at 
tlie station for g-reeii iiiaiuire. Tlie autlior states that yellow sweet 
clover is probably the green inaiuire i‘)laiit best suited to station 
conditions. 

Wheat — The object of tiie experiiiieiit with v'heat wuis to find varie- 
ties for iotrodnctioii of better milling qualities tluiii those at present 
grown. Seventeen varieties were growii^ 8 of which were neAv to the 
region. The central portion of each plat was dressed with horse 
man lire. Different methods of irrigation were tested. Data for the 
experiments are tabulated. Sonora, the variety usually grown at 
the station, proved the earliest of all the varieties tested. It was sur- 
passed ill yield, however, by Ruby and Feldspar, varieties from Kew 
Mexico, Seven varieties proved superior to Sonora iii milling qualities. 
Of these Rorsa di afiilia, Ruby, and Jones Winter Fife are considered 
the most promising as regards productiveness and earliness. The 
average increased yield of all varieties due to manuring was IS per 
cent. Fiiirow irrigation gave better results than tiooding. 

Barley . ^ — Barley was grown for hay and for grain. One beardecl, one 
beardless, and one hiilless and beardless variety were tested. The 
hiilless variety lodged the least and gave the largest yield of grain per 
acre. Both the huiless and the beardless varieties matured earlier 
than the bearded variety and made hay of excellent quality, though 
the yield ivas not quite so heavy as with the beariled variety. 

Potatoes.— The period between winter frosts and the intense heat of 
summer is so short in Arizona that only early varieties of potatoes can 
be grown. Data for tests of 12 early varieties are tabulated. Early 
Rose, the variety usually grown at the station, planted February 15, 
gave the largest total yield. Some of the i>lats were fertilized with barn- 
yard maiuire, some with ashes alone, and some with ashes and manure 
combined. The data are tabulated, but the results are inconclusive. 

Mention is made of the forage idaiits being grown at the station. 

Experiments with corn, J. S. {ShnitJa CkmWina 8ta. BtiL 

4i^ pj>. G). — Tabulated results, with comments, are given on experi- 
ments with corn, involving xffanting, tillage, distance, and fertilizer 
tests; comparison of kernels from different parts of the ear for seed ; and 
on excessive inaiuiring, tillage, and irrigation. 

Corn planted on the level without cultivation, except the cutting out 
of gravss and w^eeds wnth the" hoe, gave practically as good yields as 
'■corn 'planted in furrow^s and cultivated shallow tlie first time, after-, 

' wards/deep. In general the yield of corn increased with the number 

of stalks per acre. The largest total yield was obtained w’hen single 
'.'kernels were' planted in rows 4 ft. apart and 1 ft. distant in the"' row. 
'..The alluvial soils on which these experiments were carried out were^ 
'not „ benefited by the addition of either commercial fertilizers or ' com-, 
,po,st. ' .Excessive irrigation x>roduced a succulent growth of corn and' 
'uiecreased the total yield. 
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Cotton/ J. S. JN^EWMAN {South CkiroUna StiL Bid. -Bd -i).— Tlie 

time of application, kind, quantity, and coinbinatioii of fertilizers most 
suited for the production of lint cotton on saiuh^ upland soil with red 
clay subsoil was investigated. In one group of experiments, fertilizers 
applied April 30 gave better results tliau when applied February IT, 
but on a somewhat lighter soil the early application iisiialiy gave better 
results. The data as to the combinations and amounts of different 
fertilizers applied and yields obtained are tabulated, but the results 
are more or less eonflicting and no conclusions are drawn. 

The effect of nitrogenous fertilizers on the yield and compo- 
sition of certain grasses, grains, and legumes, W. O, Atwater 
and 0. S. Phelps {ComiecMeiit Storrs Sta, Ept. JSfJS, pp. 113-203 ), — 
Experiments along these lines have been in luogress at the station 
since 1888 (E. S. lb, 0, j). 746). The object of the investigations has 
been to determine the effect on the yield and coinposition of certain 
farm crops when fertilized with different kinds and quantities of iiitrog- 
enoiis fertilizers used with uniform quantities of potash and t)hosphorie 
acid. The relative economy of using the different iiitrogcnions ferti- 
lizers has also been studied. 

The plan of the experiment x>t'ovkles for special nitrogen experi- 
ments^^ in which 320 lbs. of dissolved boneblaclt containing 53 lbs, of 
phosphoric acid, 100 lbs. of muriateof potash eoritaiiiing 82 lbs. of potash, 
and different quantities of either nitrate of soda, sulphate of ammonia, 
or dried blood, sufficient in each instance to furnish 25, 50, or 75 lbs. 
of nitrogen per acre, were used; and for ^‘soil test experiments” in 
which fertilizers containing 53 lbs. of xihospihoric acid, 25 lbs. of nitrogen, 
and 82 lbs. of potash were aqiplied on different test idats, singly and 
ill combinations of two and three. The detailed data for the different 
experiments since the beginning of the work in 1888 are tabulated and 
all the results, including those obtained in 1898, are coiisidered 
together. 

The experiments with mixed grasses for hay (E. S.lf., 5, p. 578) show 
a regular increase in yield with each increase in the amount of nitrogen 
applied in connection with the mineral fertilizers, though the yield when 
75 lbs. of nitrogen was axiplied was but little greater than when only 50 
lbs. was used. Mineral fertilizers increased the yield of the mixed grasses 
■but slightly and were used at a financial loss. The net profit resulting 
from the use of 25 lbs. of nitrate nitrogen in connection with mixed 
mineral fertilizers was at the rate of $3.05 per acre; when; 50 lbs.,, of 
nitrate nitrogen was used with mineral fertilizers, the profits , averaged 
$6.61 per acre; and when 75 lbs. of nitrogen was used with, the mineral 
fertilizers, $4.47 per acre. The. profits were, slightly less when, sulphate 
,of ammonia was used as a source of nitrogen, though the proportionate 
profits' with the different amounts' applied' were .about the' same. " 

" 'The protein" content of the hay wasmarfcedly' affected by the'iiitroge- 
nous fertilizers. It increased .quite -.uniformly, with each increase in 
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the quantity of nitrogen applied. On the plahs .where mineral ferti- 
lizers alone were used, the xuoteiii content of the crop averaged 7.83 
per cent. The protein increased to 7,95. per cent wlieii 25 lbs. of nitrate 
nitrogen was added to the mineral fertilizers, to 8.4d per cent ■wlien 
50 lbs. was added, and to 9.42 per cent when 75 lbs. was a.dded; and 
the effects were practically the same when the source of the nitrogen 
.was sulphate of ammonia. 

‘‘The increii.se in the total yield of protein was relatively much larger than the 
increase in the total yield of dry matter; for if the yields from the jdats upon which 
the mineral fertilizers only were used he taken as a basis, the relative yields from 
the plats upon which 25, 50, and 75 l]>s. of nitrogen was used in addition to the 
minerals, were respectively as follows: Of dry matter, 137, 177, and 188 per cent; 
of protein, 127, 188, and 222 per cent.” 

With corn, the yield of both grain and stover regularly increased^ 
with the amount of nitrogen in the fertilizers apiilied until the nitrogen 
in the latter readied 50 lbs, per acre. Increasing the nitrogen content 
of the fertilizers to 75 lbs. per acre increased the yield but slightly. 
The iiroteiii content of the grain, on the other hand, gradually increased 
with each increase in the amount of nitrogen applied. 

“Thus in the experiments with nitrate of soda as a source of nitrogen, the propor- 
tions of protein w’cre as follows: In the corn from the mineral plats, 10.13 per cent; 
from tile plats with 25 lbs. of nitrogen, lO.SO per cent; from the plats with 50 lbs. 
of nitrogen, 11.50 j)er cent; from the plats with 75 lbs. of nitrogen, 12.07 per cent.’’ 

When sulphate of ammonia w'as used as a source of nitrogen, the 
protein increased with each additional amount of nitrogen applied, but 
the percentages were not so high as when the nitrate of soda was used. 
An increase in jierceritage of protein did not follow an increase in the 
amount of dried blood used, but as only 2 experiments with dried 
blood were made, the results are not considered conclusive. The most 
economical results obtained with the different fertilizers on corn were 
obtained from the plats fertilized with nitrate of soda in connection 
with the mineral fertilizers at the rate of ICO lbs. (25 lbs. of nitrogen) 
per acre. 

' One soil test and 2 special nitrogen experiments were made with oats. 
The yields and composition of the oats grown on the different x)lats are 
. 'tabulated and discussed. Unfavorable seasons and soil conditions 
make it practicable to draw only general coiicliisions, ^Mn all the 
experiments in which nitrogen was used, the yield was markedly 
increased. In general, the results are similar to those obtained 'with 
mixed grasses and corn. The effect of the nitrogen on the composition 
of ' the crop,' especially of the seed, was quite marked. This was mpst 
noticeable on the plats to which nitrate of soda was applied. 

Plats of timothy, orchard grass, tall meadow fescue grass, tall red 
top, tall meadow oat grass, and broine grass WTve grown.. The com- 
paratively small size of the plats made it impracticable to' estimate the. 
yield per, acre of the different plats, but the composition of each of the 
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different, species as'iiiliiieiiced by increasing* amounts of nitrogen was 
studied. These data are tabulated. The effect of the nitrogen in 
Increasing the protein of the crop' was more noticeable in this instance 
than with anj?* of the preceding .crops _ mentioned. The average xirotein 
content of the grass growii without fertilizers' was 7,(12 x}er cent; with 
mineral fertilizers alone, 7.39 per cent; with mineral fertilizers plus 25 
lbs. of nitrogen, 9,72 x^er cent; and with mineral fertilizers plus 75 lbs. 
of nitrogen, 12.49 |)er cent. 

The report iiirnn evx^eriinents with legumes is confined to cowpeas 
and soy bean. Mineral manures greatly increased the yields of these 
crox)s, but there was no increase whatever in the fodder yield of cow- 
X)eas when nitrogen was added to the mineral fertilizers. Tl;ie yield of 
soy-bean seed was slightly increased by the addition of nitrogen, but 
not sufficiently to make its use at all economical. Little relationship 
seemed to exist between the quantity of nitrogenous fertilizers applied 
and the dry matter and protein content of the resulting crops of either 
cowxieas or soy beans, though a slight increase in protein content fol- 
lowed the apxilication of the larger amounts of nitrogen. 

The comparative effects of increasing the amounts of nitrogenous 
fertilizers on the yield of dry matter and xiroteiii of grasses and corn 
as compared with the yields of cowpeas and soy beans by use of simi- 
lar amounts of tlie same fertilizers are shown in the following table: 


llekh of ilrij matter and jrrotein in different crops similarly fe7iiU3e(L 


fertilizers. 


Minerals o'nly. 


Minerals + nitrogen ' 


Grasses. 


Corn, grain. 


Cowpeas, 
green plant. 


I Soy beans, seeds. 


! 1 i i prAtiGiii ' i T^rotpiii i 

niatter.' ^ ^ matter.; ^ matter. ^ 


■Dry , 
matter. 


Protein. 


s 

Per ct. 
100 
137 

Per ct. 
100 
127 

Per ct. 
100 
135 

Per ct. 
100 
143 

Per ct. 
im i 
104 


! 177 

; m 

105 

1 181 i 

100 1 


1 18S 1 

i, .. : 

1 09*:> 

! 

16S 

200 I 

i 


Per i't. 
101 ) 
100 
101 
100 


Per ct. 
100 
102 
115 
117 


Pe r cL 
100 
105 
120 
123 


The xiractical results of the work are thought to teach the necessity 
of ada,pting tlie fertilizers to the crops grown. The true grasses, like 
timothy and redtop, are most benefited as regards yield and composi- 
tion of crop by the ai>plication of immediately available fertilizers like 
nitrate of soda and sulphate of ammonia during the early stages of 
growth. Slow-acting nitrogenous fertilizers may be used on corn. The 
yield of legumes is considerably increased by the apxilication of mineral 
fertilizers, but . is only slightly affected by the ' use . 'Of nitrogenous 
manures, ■ * 

Fertilizer experiments with mangel-wnrzels, . 'Swedish tiirmps^;, 
.and' grass (R]}t, Agr^ 'Ua’pts, Oormcall Gotinig VounmlylSWy 'Pp, 
43j'41),^A large number of 'field : experiments' /with. ..fertilizers' ; are 
^reported. As a result of 901 . experimehts, .'extending over a p.'eriod of 
2 seasons, the' following fertilizer formula m.r6Commeiid.6d for mangel- 
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wiirzels: 2 cwt. of sulpliate of ammonia, 3' to (> cwt. of superpliospliate, 
and 2 cwt« of kaiiiit per acre drilled with the seed, and 4 cwt. of nitrate, 
of soda, 4 cwt. of salt, and 2 cwt. of kaiiiit per acre broadcast, the salt 
and kainit being applied at seed time, 1 cwt, of nitrate of soda., per acre 
just after the roots are hoed, and the remaining 3 cwt, of nitrate of 
soda in 3 e€|iial quantities at intervals of about 3 weelcs. 

As a result of 2,047 .experiineiits, extending over a i)eriod of 3 seasons, 
the following fertilizer formula is recommended for Swedish tiir,ui];)s: 
6 c^Yt, of superphosphate, 2 cwt. of kaiiiit, and if there is a probable 
deficiency of nitrogen in the _ soil, 4 cwt. of nitrate of soda per acre 
drilled in with the seed. The results of fertilizer tests on grass are 
tabulated, but no formula is recommended and no conclusions are (lra..wii, 

A preliminary report is made of experiments with fertilizers to deter- 
mine those best adapted for perma.n(3nt pasture land. The results of 
the test are tabulated, but in this case also no conclusions are drawn. 
An application of 10 cart, of basic slag and 1 cwt. of nuiihite of potash 
per acre gave the best results, giving a yield of 9,333 lbs. of liay as 
against 4,442 lbs. fi'om a check plat unmanured. 

The influence of commercial fertilizers on the quality of the 
Irish potato, E. J. Datibson {Vm/inia 8ta, ThiL 92jpp, 97-l(h^), — A 
study extending over a period of 3 yea,rs was made to determine tlie 
effect of different amounts and combinations of coinmercial fertilizers 
.upon the quality of Irish potatoes, and also to observe in what manner 
the amount of plant food taken up by potatoes is affected by fertilizers. 

Three varieties of potatoes were used: Charles Downing, Early Ohio, 
and Sunrise, and 23 plats given to the culture of each. Tim fertilizers 
used were nitrate, of soda, acid |')hosphate, and muriate and siilplniteof 
potash. Four plats In each series were left unfertilized. The yields 
and composition of th,e potatoCwS grow.n on each |>lat are shown i,n tab- 
ular form and the results discussed. .. 

Fo, difference was observable in the effect of the fertilizers on the 
different varieties of |>otatoes. ' The highest .percentage of dryj,natter 
was found in' the potatoes grown on the unfertilized iplats, a,n average 
for these pdats of 22 per cent. .■ The. lowest c(,mteiit of dry matter found 
ill any of the samples was , 19.91 per cent, ' Tiiese potatoes^ were grown on 
plats excessively fertilized with all three essential elements. Between 
.these two extremes ' considerable irregular variation occurred. The 
■' 'average content of dry matter of iiotatoes grown on the plats fertilized 
with , muriate of potash was' 2(k45 per cent and on the plats' fertilized 
.with sulphate of potash 21.20 per cent, a slight 'advantage in fovor of 
,. potatoes grown with the sulphate. The average starch, content of the 
potatoes grown on the unfertilized plats was 08.37 per 'cent, and,' on; the'' 
fertilized plats 69.54 per cent. On the plats fertilized with the muriate 
of potash the starch content of the potatoes was 69.99 per cent and on 
the sulphate ,x>lats 69.35 jier cent. ■ But little difference was observable 
in the starch content of potatoes grown on different plats, whether one 
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or more fertilizers were used, or wlietber small or large ainoiiiits were 
appliecL 

It can tliorefore safely be said, in sumniing up the evidence as. giTeii of these 
results, that fertilizers have very little etfect on the starch, content. The starcdi 
does not seem to be atfeeted nniedi by either the large or small a|;tpli cation, nor does 
it make very mnclirlifrereiiee whether we nse muriate or sulphate of potash.-' 

The crude asli content of the potatoes seemed to be but little attbcted 
by the fertilizers. It was slightly increased when iiiiiriate of potash - 
wms used, doe to an increased absorption of chloriii by the plaut. The 
increase in chloriii was found to vary directly with the amount of 
muriate of potash used. The conclusions of the author may be siimined 
up as follows : 

Commercial fertilizers tend to diminish the content of dry matter in 
potatoes and to slight! j increase the starch and ash con tent. hleither 
the kind nor amount of fertilizers has any appreciable effect on the 
percentage of nitrogen, phosphoric acid, and iiotash contained in the 
potatoes. The percentage of chloriii is considerably increased when 
muriate of potasli is used, and the more muriate used the higher the 
percentage of clilorin. Potatoes grown with muriate of potash con- 
tain less dry matter but slightly more starch than those grown with 
sulphate of potash.” 

Experiments on the cultivation of differentvarieties of tobacco 
on the Signakski and Sochinski Experimental Tobacco Planta- * 
tion (8elsh .Mims, L Li/esov,, 193 (1899)^ June^ pp, 481-d58 ), — Yariety 
tests and culture experiments w^ere made to determine the influence on 
yield and quality of tobacco, of thickness of planting, and of the iiiim- 
ber- of leaves left on the xdant when traiisidanted. The varieties *^^Pla- 
tanai’and Samsoon,” both of Asia Minor, and ^“Diibec,” of Macedonia, 
were found best suited to the soils of the region. Eesiilts of the cul- 
ture experiments tend to show that within certain limits the yield- of 
tobacco increases with the thickness of planting and with the larger 
miinber of leaves left on the seedlings when transplanted. The thick- 
ness of planting' has also an important intiiience on the quality of 
the tobacco. The greater the distance the plants are set apart, the 
more inferior the quality; or, stating it in another way, the quality of 
tobacco . improves up to a certain limit wdth ■ the increased thickness, 
of planting,— -P. fiebmah. 

Experiments in tke^ culture of the sugar beet in Nebraska, H. 
H.fNici-iOLSO'N andT. L. Lyon {Nehraslri Sta, Bui 60, pp, 34, figs, 6, ilgm. , 
i).— This bulletin records- the results of cultural and fertilizer experi- 
ments and of variety and seed tests with sugar beets daring the s-eason 
of 1898. 

The experiments were conducted on ,a 5-acre plat, of typ.ical sugar- 
beet soil at Ames, in the Platte River Valley., ■ In- addition- ' to this, 
experimental plat the station had the privilege of "using ,for purposes 
of investigation 300 acres of sugar -.beets, -including 30 different varie- 
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ties^ planted by tlie. Standard Cattle Company of tlie same place. 
Meclianical and dieniieal analyses are given of tlie gumbo and sandy 
loam soils of this farm. Field notes on tlie growtli of beets on plats 
differently treated are given, and the results of the different experi- 
ments shown in tabular form. The results of the seasouhs wn}rk led to 
the following eoiicliisions : 

advantage wat-v derived this year from the nse of large seed'^’ or ‘Tieavy 

seed.*’ 

The most satisfactory method of planting’ was in rows 18 in. apart.; and thinning 
out the "beets to 8 in. in the row, as compared with rows 30 in. apart with beets 4 in. 
apart, and also as compared with hills 18 ))y 8 in. apart. 

‘‘Shallow cultivation and hoeing are preferable to deep cnltivation. and hoeing, 

‘hV slightly increased yield of beets was produced by the use of commercial fer- 
tilizers; hut no improvement in sugar content and purity. 

‘‘A comparison of a light soil wdth a heavy one showed tliat l)eets on tlie former 
inatiired more rapidly; hut those on the heavy soil attained the higher sugar content 
and purity.” 

The labor-saving devicCvS employed in tlie rapid analysis of between 
6,000 and 7,000 specimens of sugar beets, used as mothers for the pro- 
duction of seed, are described in considerable detail, and results given 
of germination tests of 15 samples of imported sugar-beet seed and of 
examinations of the same with reference to purity. 

Report of the results obtained on the experimental fields at 
"Dodd's Reformatory, 1898, J. P. nbALBUQUEEQUE and J. E. Boyell 
Melds Dodd's lleDmn. [Ikirhados]^ 1898^ pp-39 ). — Part I of 
this report shows the amount and composition of rainfall during the 
years 1896-1898, and part 2 includes reports of experiments with com- 
mercial fertilizers on sugar cane. The size of the plats, nature of the 
soil, and similar data have been previously noted (E. S. E., 10, -p. 40). 
Eesults secured in 1898, as shown by tables, are coiiimented upon and 
summarized. The use of nitrogen, either in the form of sulpliate of 
aminooia, nitrate of soda, or dried blood, with mineral fertilizers 
resulted in an increase in tonnage of cane, volume of juice, avaihible 
sugar, ' and profits. An application of 60 lbs. of nitrogen per acre" 
in the form of sulphate of ammonia led to an increase of sugar and 
profits, but when the amount was increased to 80 lbs. per acre, a, loss 
followed. Botli sulphate of .ammonia jind nitrate of soda proved supe- 
rior to dried blood as sources of nitrogen. The use of plios|)hate 
fertilizers in addition to nitrogen and potash resulted regularly it.) a 
decrease of sugar and imofits, except in one Jnstance where ■ super- : 
phosphate was used at the rate of 40 lbs. per acre.' Increasing the; 
amount of phosphate increased the loss in each instance. /The use' "of 
X)Otash in connection with nitrogen and phosphoric acid regularly 
increased the yield of cane, juice, sugar, and profits.' The increase of. 
profits was very small, on the average, and was. greatest iir the case of 
the .plat which received' 60 lbs. of potash 'per acre '' apjilied '' in J'aniiary, 
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Applying all tlie potasli in Jaiaiaiy gave sliglitly Ijetter results 
applying part in January and part in June. 

A siiromary of all tlie experiments shows that applications of . 30 
tons of barnyard manure were iinimofitabie. The use of mineral fer- 
tilizers alone did not increase the yield of sugar. ^^Ifttrogeii was the 
maiiurial constituent which chiefly governed the return of sugar and 
profit. When applied in addition to mineral fertilizers it gave the best 
return when applied to the amount of 60 lbs. of nitrogen per acre in 
either of the active forms of sulphate of ammonia or nitrate of sodaJ^ 

A large number of varieties, mainly seedlings, of sugar cane were 
tested. Nineteen of the varieties grown yielded over 7,000 lbs. of avail- 
able sugar per acre, the yields of cane varying from 29 to 48 tons per 
acre, and the juice contaiiiiiig from 14.45 to 19.27 per cent of sucrose. 
Some of the best varieties were among the selected seedlings, and of 
these the best results were given by Burk and Demerara seedlings. 

Improvement of cane by selection on the basis of analysis, lias been 
nndextlikeii but no results have as yet been readied. 

Report on the results obtained on the experimental fields at 
Dodd’s Reformatory, 1899, J. P. B' Albuquerque and J. E. Bovell 
( Erpt. Fields ])odd/s Reform. [Barhados\ 189Uj pp. SS). — This 
report is similar in character to the report for 1898 (see above). The 
experiments there reported were continued ip 1899 under entirely simi- 
lar conditions. Hurricanes and drought seriously interfered with the 
results of the year. ^‘^This was especially noticeable with the nitroge- 
nous applications, neither sulphate of ammonia nor nitrate of soda 
being applied with profit. Dried blood, however, gave an increase in 
sugar and profit. The addition of siiperphospate of lime to fertilizers 
containing nitrogen and potash resulted in every case in loss. In one 
instance a plat fertilized with 100 lbs. of basic slag gave an increased 
yield in available sugar and was used at a fair profit^’ The application 
of sulphate of potash was in every case followed by favorable results, 
and these results were most favorable in the case of the plat receiving 
sulphate of potash at the rate of 40. lbs. of potash per acre, applied in 
January. 

, 111 the variety tests selected seedlings gave better results than older 
varieties. Among these Demerara seedlings and Barbados seedlings 
again stand at the head. 

'Wheat and oats, rye and barley, E. J. Eebbihg- {Georgia Sta. 
Rul. 44j,pp. 19).— Popular directions for the culture and manuring of 
wheat and oats for grain and- for the culture of barley and rye for 
pasture.' Part . of the data here recorded has been previously -noted 
(E.S.E., 3, p. 387). • 

Besults at the station seem to favor the use of fertilizers for wheat 
and oats, which "Contain relatively large amounts of, nitrogen. ;■ Nitrate 
, '-'of soda is esj>ecially recommended as a top-dressing for oats. Tests of 
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a number of varieties of oats grown at the station in different years 
are recorded in tabular form. Texas Rust Proof is considered the most 
reliable variety to grow in the South. Apjiler is also a good variety. 
Winter Turf oats have not proven desirable at the station. Fertilizer 
formulas are suggested for both oats and wheat. 

Memoranda of tiie origin, plan, and results of the field and other experi- 
ments conducted on the farm and in the laboratory of Sir John Bennett Lawes 
at Rotliamsted, England, J. H. Gilbert {Report to the Lawes Jgr. Trust Conimitteej 
1S99, pp. 113, figs. dgms. 7). — This is a report on the work of the Rothamsted Experi- 
ment Station containing summarized results of its work from organization to the 
present time. The j^ear 1899 was the fifty-sixth year of the experiments. The work 
carried on there has already been fully described in Bulletin 22 of this Office (E. S. 
Jl., 1, pp. 372, 380, 385; 387, 390, 398, 415). 

Report of the farm overseei', F. Gillanders {Lhu} Zealund Dept. Agr. Mpt. 1809, 
pp. 161-168, 173-197).— -k. large luuuber of variety and fertilizer tests with barley, 
wheat, potatoes, turnips, in angel- wiirzels, carrots, sugar beets, kohl-rahi, peas, and 
cabbage are reported. 

Experiments with crops, W. Somerville (Cowatv Councils Cumherland, Durham, 
and Xorthivmhei'land, Tech. Education, Rpt. 6 {1897), pp. 7-116, dgms. J). — Results are 
given of rotation and fertilizer experiments with barley, oats, potatoes, and various 
root crops growm in the counties of Durham, Cumberland, and Northumberland in 
England. Fertilizer experiments on pasture and old hay fields are also recorded. 

Culture of hardy alfalfa, G. dX^tra (Bol, Inst, Agr. Sao Paulo, 10 (1890), No, 8, 
pp. 419-463). — Data on the yield and chemical composition of Medicago media and 
if. sutira harvested before, durihg, and after bloom. 

Cotton culture in the German colonies, E. Henrici {Tropenjyflanjser, 3 {1899), 
No. 11, pp, 0 So-, 548). ' . 

Manuring meadows {Dent. Lamhv. I^resse, 36 {1899), No. 95, p. 1071 ). — Mineral 
fertilizers were used on low meadows without elfect. Nitrogenous fertilizers (nitrate 
of soda) greatly increased the yields. 

Commercial fertiliiaers for natural and artificial meadows, E. Zacuaijewicz 
{.Prog. Jgr. et 'Fit. (Pd. IJEst), 21 {1900), No. 5, pp. 155-160). — Couipiete commercial 
fertilizers were compared wdth liberal amounts of barnyard and licpiid manures for 
natural and artificial meadows. Both the heaviest yields and the greatest financial 
p)rofit8 \y ere obtained on the jdats fertilized with commercial iertilizeis. 

The opimtias, J. W. Toumey {Arizona Sta. Rpt, 1899, pp. 340). — Mention is made 
of the work of selection and hybridization of cactus fruits which is now l>eing car- 
ried out in the university garden for the j>ijrpose of increasing their economic value 
as food plants. 

The ground nut (Arachis Iiypogaea), C. Bekson {Dept. Land Records and Agr., 
Madras, Vol. II, Bill. 37, pp. 136-144). — ;Btatistics on the decreasing production of 
peanuts in some of the more iinportant x>eanut-growiiig districts of India, with a 
discussioii of the probable cause (soil deterioration) and analyses of 6 peanut soils. 

' Saltbushes, T. W, Kirk {New Zealand Dept. Agr. Rpt. 1899, p. 307). —k brief report 
is given of expezdments with Airiplex numniularia, A. halimoides, and J. leptocarpa. 
All these |>lants grew well, were quite resistant to drought, and were freely eaten 
by stock. ■ ■ 

A monograph on the sugar beet, W. Herzog (Momgraphie der Zuclerriihe. Sam- 
Ijiirg:. " Leopold Foss, 1899, pip. VII-pi70). 

The sugar beet in Italy, C. Mancixi (Xa hailfaUetola da meohero in Italia. Rome: 

•S. Loeschenfi €o., 1899, pp. 120). ' ■ 

."Sugar beets, C.'D. Smith and R. 0. (MicUgan Sta. Spec. Bid. 10, pp. 4).— 

'Cultural directions for the use of sugar beet growers.' 
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Manuring sugar beets with potash on heavy soils, C. FiiinviiiTii { Wurttemhurg. 
J'fchnhl Lanchv., 1899 ^ No. 58, pj). 881-888), 

A report of progress in beet and beet seed culture {BL Zurlcerrillmilmu, 7 (BNO), 
No, Ij pp. cS-i;,?).— Experiments with manures and fertilizers on sugar beets. 

The question of woody beets, A. Krusemaxn {Dent, Landw. Presse, 36 [1899), 
No. 95, p, 1069). — To prevent the frequent occiiiTence of sugar beets going prema- 
turely to seed and thus forming woody roots, the author recommends that spring 
sowings be delayed, especially when the sj)ring is cold and backward, that the 
plants be well and frequently fertilized with nitrate of soda during the early stages 
of growth, and that frecpient cultivation be jiracticed. 

The distribution of sugar in beets as related to the paying for beets according 
to sugar content, A. M. (Bl, ZuclcerrVibenlmu, 6 {1899), No. IS, pp. 373-3S3, Jigs. 11). 

Seedling sugar canes, crop 1899, Garmody (i>«Z. Bog, Bot. Gord. Trinidad, 1S9S, 
No.. 31, pp. 331-333).— composition of 39 best canes grown by the l,)otaii!cal 
department iu 1899 is reported. Brief statements are also nuide concerning the 
crop. 

Improvement of sugar cane by chemical selection (Sugar, 1.1 ( 1900), No, 3, p. 15). 

The cultivation and improvement of tobacco in Spain, J. Eallo y Ca.'vipuz.vxo 
{Tratado del enUiro y hemjicio del tahaco en la PcninsiiJa. Madrul: J. de Castro, 1899, 
pp. 87). 

Culture of tobacco in Me 2 :ico (Tahac, 19 (1899), No, 351, pp. 3, 4; 30 {1900), No. 
355, p. 3). — Brief surv^ey of the possibilities of tobacco culture in ilexico. 

Intensive culture of wheat, HEUiiEiiT (Cidture intensive da hie. Paris: J. Ik 
BaillVere 4'* Sons, 1809, pp. 10). 

Studies and investigations on the grain of wheat, E. Fiuc 'li ot ( fltndes ei recherelm 
sur le gram de hie. Paris: J. B. Bailliere 4 - Sons, 1899, pp. 337, Jigs, 33). 

Rust resistant wheats {Agr. Jour. Cape Good Hope, 15 (1899), No. 13, jip. 8S7-8S9). — 
Methods of securing rust resistant wheats hy selection are noted. 

HOETICULTURE. 

Tomatoes: Composition and food value; loss of nutrients in 
canning; H. Snybee (Minnesota Sta. Bui. 68., pp. 518-517^ Jig, 1 ). — 
Analyses were made of 3 sorts of tomatoeS; with the following results : 

Composition oj' iomaioes. 


ViirieT y. 



1 

Acme. 

Ll\ iiigstoii.' 

.Dwarf 

Aristocrat, 


l^er cent, \ 
l.tiO ! 

Per cent. 
1.02 

Per eeni. 

\ 1.73 

Dextrose (glucose) J ' 

1,12 ! 
1 . 1:5 1 

1.12 

1.12 

I 1.03 

1.03 


i 

.SO ; 

. 50 

.44 


1 .'40 

.30 

Fat . ' - 

.05 

M. alio acid . - ' - ■ 

. 27 

.47 

' . 41 


, 00 
■' .22 

.50 

; .54' 

7 }> 1 h iti JUUd * * ............. 

. .34 

.37 

Uxuioteriiiiiicd. ......i... 

. 25 

. U 

. . 16 

Water.... ' 

93. Bl 

'93.70, 

93'. 93 





Total - . .......................... 

100 

, 100 

j ' 300' 

TotabsoIuLs ' ■ 

6. 39 

'0.24' 

[' '0.07 



Some of, the constituents .were studied in .eonsiderable detaiL" T,lius 
the author found that the. same amount of sugar could .not be obtained' 
''20139— Noh9 4 
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from tlie dry residue of the tomato as from tlie fresli material. Tliis 
change was attributed to the combined action of heat, organic acids^ 
and ferments present. 

'•Tlie destruction of the leviilo.se [of the tomato] hy the prolonged drying in the 
presence of the malic acid explains the discrepancy in the sugar per(.‘eiitage of the 
tomato as olitained by ditferent analysts, hecaiise some lia.ve obtained tlieir sugar 
results from the dried residue, while others have used the fresh material. This 
chemical change is not necessarily contiaed to the leviilose of the iresh sample. 
When the tomato is dried, the sucrose undergoes inversion, and the leviilose tlius 
formed midergoes the same change as the preexisting leviilose. That this is true is 
indicated from the results [obtained] and by direct experiments. . . . This same 
change was observed when solutions comiiosed of sucrose, levulose, and malic acid 
were evaporated and heated in a water oven. 

“Tlie fact that thii mixed sugars of the tomato suffer such a material change in 
drying indicates that the sugar in the dried residue of fruits and vegetables may 
not always be tahen as representing the sugar content of the frCvSh substance. J3ry- 
iiig ill a vacuum would probably he the only wuiy of avoiding these changes. . . . 

“The direct extraction of the dry matter of the tomato gives about 0.5 per cent of 
ether extract, comraouiy called fat. If the residue is first extracted with alcohol, a 
much smaller amount of ether extract is obtained, as will he observed from the fob 
lowing results : 

^ TS. .. 


Pt^r cent. 

Direct extraction of residue 0.49 

After extraction with idcohol 05 

Ether extract 1, soluble in alcohol 41 


“From these results it is evident that about 90 per cent of the ether extract of the 
tomato consists of non -fatty material.^’ 

The loss of luxtrieiits by rejecting tbe juice in canning tomatoes was 
investigated, a comparative test being made in wbicli cans were pre- 
pared with and witlioiit juice. As shown by analysis tliere was a loss 
of 22 per cent of the total sugar wlien 3 lbs. of tomatoes was canned 
without juice. 

Report of tlie horticulturist, W. T. Maoodn (Carmdd. 

Ii^)ts. 1898^ 93-110^ 114-^117^ 119-121^ ;pls, 3 ), — Historical notes are 

given on Eiissiaii fruits grown at the Central Ex]>erimental Farm vsince 
1888, tvith descriptive notes on a nnmber„of varieties of. ai'iples, pears, 
pliiii,iS 5 and cherries. Tests are reported of 25 varieties of grapes, 50 
of currants, and 25 of strawberries. Descriptions are given of 4 new 
varieties of gooseberries originated by W. Saunders. 

The cover crops sown August 1, 1897 (E. S. R., 10, p. 849), 
through, the winter in splendid condition.” Contrary to the usual prac- 
tice, clover sown as cover crop in the orchards was not plowed under, 
partly hecause the soil in the orchard is' a sandy loam which is easily 
moved by the wind, and. partly to determine whether the trees would 
suft'er in time of drought. N'otwiths.tanding aii' exceptionally dry sum- 
mer, neither clover nor orchard seemed affected by drought except' iii a 
small part of the Russian orchardv , . ■ ■ 

_ Descrii>tive', notes are given on a number of 'seedling apples, "pears, 
and plums. A .list is given of those' vegetables which, have.' .'proved;, 
best and most satisfactory at the Central Experimental Farm. ' 'Tests 
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are reported of 25 varieties of j>eas 'and 103 of tomatoes. Tlie 0 
wrinkled varieties of tomatoes wliicli gave the best average yields in 3 
years are Early Bermuda, Extra Early Jersey, Early Ricliiiiood, Money 
Maker, Democrat, and Conqueror. The 12 smooth varieties whicii 
have given the best results la the same time are Briiiton Best, Balti- 
more Prize Taker, Extra Early Advance, Canada Tietor, Comrade, May- 
flower, 'Livingston Favorite, Early Rtiby, Cardinal, Atlantic Prize, 
Tliorburii Longkeeper, and Matchless. 

Brief mention is made of the i}rogress of the work in forestry. The 
arboretum has been much augmented during the year. 

Tlie priming of young fruit trees, G. H. Poivell {Iklamire Sta. 
BiiL 45^ pp^ 5). — -The author discusses the stub or Striiigfellow 

nietliod of root pruning, i)resents the results of root pruning experi- 
ments carried out on heavy clay land and light sandy loarii with different 
sorts of fruits, and gi ves some general considerations based on the experi- 
ments relative to the formation of root systems of newly pdaiited trees. 

Ill 1896, 51 trees each of two-year old Astrachan apple, two-year old 
Bartlett pear, one-year old Crawford Early peach, and one-year old 
Abundance plum on Marianna roots, were idanted at the experiment 
station and in duplicate at Seaford. 

VTIie lain! at tlie expt‘riment station is a, lieavv, Avell-clTaiiied, clay loam, with a 
still subsoils or 10 io. bfiiiealli the siirtace. The land at Seaford is a warui, well- 
drained sandy loam, with a stilt’ subsoil 2 ft. below the surface. The Kewark soil is 
fretpiently frozen from December to March, while at Seaford it is not iiimsoal for it 
to remain open the entire winter. . . . The roots of one-third of the trees were 
pruned to a length of 8 to 10 in., another third to a length of S in., and on the 
remaining third the roots were Unit back just below’ the collar and just under the 
first good side roots,'’ where the root formation allowed of the »Stringfellow cut.-” 

Another lot, consisting of 22 tree.s each' of apples, ])ears, plums, and 
Xieacbes of the same age and variety as those noted above, were planted 
on the station ground in the spring of 1S9S. One-half of the trees of 
each variety ivere root pruned within 3 in. of tlie stem and the other 
half were iiruiied to stiibs. 

The trees in these experiments were photographed before planting, 
and wmre ^Maken up at varioiiS' times to study their root formation, the 
last trees being removed in May, 1899.’-’ The results, given in con- 
densed notes and tables, are summarized in the following table: 


Gro'wtli of fniU trees root io differeHt Uiigihs. 


Locality* 

Total 

luiraher 

X^mnher of treoa lived out of 
72 pruned to — 

Xumherof first-class trees 
out of 72 pruned 'to— 

of trees 
pruned. 

C to 8 
indies. 

3 

inches. 

Stubs. 

6 to 8 
inches. 

3 ' 

inches. 

Stubs. 

1806 . 

Station grounds, lieayy clay 
loam 

216 

63 

70 

■ 45 

' 

5J) 


, 

■' . ' ■ 16 

Seaford, samU' loaxh 

216 

68 

• 72 

.62 

62 

' "69 

" '37 

' ■ f898. 

Statiou grounds, lieiiyy clay 
loam 

88 


37 

30 

1 5 ' ' ‘ 

' 16 ‘ 

3 ' 
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III order to observe tlie behavior of stub-pruned peacli trees under 
orchard conditions, 20 trees of the Emma variety were planted in the 
fall of 1890 across a new peach orchard. The land was warm, well- 
drained, sandy loam. ^‘Sixteen of the trees lived and in the summer 
of 1899 could not be distinguished from those in the adjoining rows.’’ 

The general results of the experiment lead the author to conclude 
that the ‘^^stub-pruning system is not one of universal application. 
The method is a practice with local merit rather than a system that 
is founded on sound principles of xdaut growth.^’ I fc is /^meritorious 
chiefly from the economic advantage of handling and planting the 
trees and wherever its value in a given locality is determined by 
experiineiital effort, it would seem a wise policy to adopt it.” Long- 
rooted trees have not behaved as well as those with roots of medium 
length and it is advised that ‘^Delaware orchardists should iiruiie the 
roots of fruit trees to a length of 3 to 5 in. at transplanting. Shorter 
roots present no emphatic advantages, the longer roots are useless and 
expensive to set in the ground. The ends of broken roots should be 
removed and the fibrous roots protected from unnecessary exposure.” 

The autlior tbund a wide variation in the development of root sys- 
tems on difterent sorts of fruit trees, which suggested the ^impractica- 
bility of formulating a method of root treatment applicable to all fruit 
trees.” Stub-pruned trees either on light sand or heavy clay failed to 
develop roots which took a more downward coarse than the roots 
of trees otherwise pruned. 

^‘New roots arise from the ends of rinined roots, from Hbrous roots, from adventi- 
tious buds at the base of the tree, and sometimes from the sides of the larger roots. 
They arise most easily from the smallest roots. Shortening the roots induces a 
development of adventitious roots which may compensate the tree for the loss of its 
smaller feeders. A long root is useful to a transplanted tree mainly to anchor it in 
the soil while the new roots are forming. Fibrous roots may be of importance to a 
transi>lanted tree in that the earliest feeders are developed from them. The vitality 
of the fibrous roots is not destroyed where trees are carefully handled. 

^^The direction which the new root system assumes is governed by the cliaractor 
of the soil, by the distribution of plant food and moisture In i t, .and by the natural 
habit of th<3 tree. The roots seek the strata of most congenial inoisture and accessi- 
ble plant food. 

. ^^Stub-pruned trees are at a disadvantage on heavy soils, on soils that freeze 
deeply throughout the winter, in a dry fall or spring, or in soils that are slow in 
warming. 

^^ Stub-pruned trees, with branches shortened to correspond, frequently develop a 
one-sided root system and an ill- formed top.^^ 

Lelong’s nurse root process (Paoijio Rural Fress; in Montana' 
Fruit Groiver^ 9 {1899)j "Wo, ^,2, jp. .2).— Leloug’s method of growing trees 
from hranches, as given by himself, is as follows: Kemove the dirt 
trom the sides of the mother tree until a root the size of a ])encil or 
larger is found. Taper the root to a wedge-shape and graft it obliquely 
on the branch about 3 in. from the base end. The branch should be of 
the same species as the standing mother tree. Cover both root and 
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limb witb sand and bank the sand around the grafted bra;iich a foot 
above the ground. The sand should be kept moist by watering 3 times 
daily. Three or four branches can be nursed by the same mother tree. 
Tinder this treatment the base end of the branch calluses and throws 
out roots while being nourished by the root of the foster mother tree. 
The following season the branch may be transplanted T" a healthy and 
vigorous tree ’’ and another branch propagated on the same root. This 
process can be repeated several times. Limbs of a Washington navel 
orange tree 2 ft. long have been thus grown on roots and liave pro- 
duced “ within a few months growth equal to 3 or 4 years with the 
ordinary method.^^ The process has been applied to 4^000 trees now in 
Mr. Lelong’s nursery and 200,000 specimens of navel orange nursery 
stock will be treated in the same manner the coming season. 

Effect of winter irrigation of orchards, A. J. McOlatghib (ij’c 
0 ona 8ta, Bpt 1899^ pp, 257-259), — Arizona orcliardists consider it 
advisable to irrigate at least once each month from March to Septem- 
ber. Ill order to ascertain how much of this summer irrigation might 
be rendered unnecessary by the application of an abundance of water 
during the winter when water for irrigation is most plentiful, an 
isolated i>each and apricot orchard was irrigated 8 times from Decem- 
ber to the last of March, after which water was withheld until the end 
of June. The orchard was cultivated 3 times during the following 3 
months. The water content and degree of saturation of the soil were 
determined in April, May, and June for each foot of soil from the sur- 
face down to ground water, a depth of 34 ft. The data obtained, 
together with notes on the character of each foot of soil, are given in 
tabular form. The results show that the irrigation water had iiene- 
trated to a depth of at least 24 ft. 

tbe tirae of talcing the second set of samples, excepting in tlie surface mulch, 
the percentage of water had not decreased much in the upper 4 ft. The amount 
that had passed through the surface of the soil and through the trees having keen 
about replaced by capillary attraction upward. As a whole, however, the water in 
the soil had settled. At the time of taking the third set, though the surface soil 
had become quite dry, there was still an abundance of water within reach of the 
roots, the amount still available being equivalent to a rainfall of about 25 in.” 

Trees cultivated under these conditions produced a healthy growth 
and were well laden with fruit. The apricots made an average growth 
of 4 ft. per tree and the peaclies and. apricots that had ripened were 
considerably larger than usual. 

An examination was made of soil in an orchard which had not been 
irrigated during the Vinter, but which had received 3 irrigations in 
April. Below the fourth foot soil was practically air dry. ^^Ina 
field which had not been irrigated for 3 years the average water content 
in the upper 21 ft. of solid clay was but 9.8 p^r cent during the same 
month.^^ 

Examination of the soil showed abhmdance of orchard-tree roots 
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to a deptli of 14 to 16 ft., and one i^eaeli root was followed into tlie 
tweotietli foot. 

Tlie results of tlie seasoids experiments are coiusidered a,s eiii|)}ia" 
sizing' the importance of winter irrigation. Tins applies not only to 
oreliarcl trees hut to alfalfa or any other deep-rooted crop.^’ 

Root killing of apple trees^ E. Hansen {Sfrutli Da'kota Sta, 
Jkil 65 ^ pp, 32 . ph. 5 ).— At the South' Dakota Stati,ou “apple root- 
grafts root kill every winter unless deeply covered.’^ .! )uriiig the winter 
of 1898-995 practically all nursery stock at the station root killed^ not- 
withstanding much of it was- heavily banked. The stock included 
Eiissian and native seedlings , of Pyrus maluSj Siberian and French 
crabSj and wild crab trom Iowa. The scion' roots, of all the cultivated 
a^ppIeSj including Hibernal, Anisim, Eepka Maleiika, and Eeciiinbeut, 
also wunterkilled. A study of the wood of all cultivated varieties 
showed that the Hibernal type, as represented by Hibernal and Ee- 
cnmbent, was the liarcliest of the whole list of native cultivated apple 
trees. Tables show the number and variety of apples root killed dur- 
ing the 2 winters, 1806-97 and 1898-99, 

There was one exception to the general destruction of seedling roots 
during the winter of 1898-99. Eussiaii seedlings of Pyrus haceata came 
through the winter in perfect condition. The habitat of this apple is 
discussed and botanical descriptions, taken from EegeFs “Enssian 
Dendrology,^' given of 12 varieties of Pyi'us h(iccata and of 10 varieties 
of large fruited Siberian crab, P. primifoUa. In the authors opinion, 
the dwarhiig tendency of P. haceata will probably make its use as a 
stock of little value in commercial orchards, except in sections wdiere 
root killing is a source of constant trouble. This dwariing tendency 
may, however, prove advantageous on some of the rich soils of the 
Northwest where apple trees are “prone to form wood instead of bear- 
ing fruit.’’ In the neighborhood of tlie stations and for similar climates 
the author believes P. hmeata will i)rove especially valuable as a luirdy 
stock in test winters. 

The early experiments of orehardists in Wisconsin, Iowa, and Miime- 
-sota are reviewed. The data' show that in the Northwest “the culti- 
vated apple makes a poor union, as a rule, in top grafting upon Siberian 
crab. In most cases the top outgrows the stock.” Top grafting of 
many varieties on Siberian crabs tends to earlier bearing and shorter 
life. “Piece-root grafting of Siberian crab seedling roots has been 
tried quite extensively and the general experience is unfavorable,” 

The station tested in a limited way the value of growing stocks from 
hardy varieties of cultivated' apples. Seed wms selected froiii-Iowa, 
Minnesota, and South. Dakota and'planted in the spring of 1897. ' None 
of the stock lived through the winter of 1898-99. 

Th'e relative merits of bud and. piece-root grafting ' are considered. 
Piece-root grafts have given the better results in the North west' because 
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of tiiO ' opportunity of tlie deeply placed scion to foriii its own roots^ but 
even these roots are not hardy against test winters. 

'^From the evidence at hand it apj)ears that no piece-root grafting will avail, 
hfo roots from the scions should he permitted. Stocks for jr fair test should be 
liaiKlled much like the Mahaleh or Mazzard stocks for the cherry in Eastern nurs- 
eries, setting stocks in nursery first and afterwards when estai>lislied hiidding the 
cultivated apples upon them.’^ 

As an aid to the protection of nursery stock the author strongly 
advises tvateriug trees in the Ml before the groiiiicl freezes and then 
applying a heavy mulch. 

The keeping qualities of winter apples, P. Younuers, Jr. (CMo- 
rado StateBd, 1898^ pp. 39, 40), — Thirty -four varieties of winter 

apf/les were gathered in the fall of 1897, mostly in October, and placed 
ill cold storage at a uniform temiierature of 36^ F. Previous to barrel- 
ing, each apple was wrapped first in a sheet of wmxed pap>er, using 9 
by 12 in. sheets for small apples and 12 by 12 in. sheets for large ones, 
then in common newsrjaper. The apples were examined once each 
month from June to Isovember of the following season. The keeping 
qualities of the difterent varieties were marked on a scale of 10 at each 
examination. The data are tabulated. When the apples were first 
examined, June 15, the varieties Ben Davis, Winesap, Genet, White 
Winter Pearmain, Limbertwig, xVllen Choice, "Willow Twig, Sweet 
Russet, Little Red Eomanite, and Lausingburg were in fferfeet condition. 
Pour and one-half months later, or November 1, when all the apples 
were removed from cold storage, all these varieties were still* in perfect 
condition, excepting White Winter Pearmain, Sweet Eiisset, and Allen 
Choice. 

‘At the time of tlie second and third markings, the Jonathan and Grimes Golden 
PipX^in had gained in the comparative scale, coining out of storage in very good con- 
dition with flavor fully retained; Avhile the Minkler had lost flavor and begun to 
decay. The English Golden Russet shriveled and lost on scale. The Roman Stem 
became mealy and lost flavor. The Sheriff and VValbridge discolored so ]>adly as to 
render them unfit for show or market and declined very rapidly in tlie scale of x>oints. 
The Fulton 8liri\’'eled. The Milan, though a good keeper, lost color. The Snow 
retained color but many burst and after a few days became mealy. The Yellow 
Bell-Flower had decayed so badly at the time of the second marking tluit wo were 
unable to get a specimen for exhibition. The Missouri Pippin, wTiilo remaining 
sound, lost color, thus reducing the scale. Salome remained firm upon the table. 
Fruit taken from storage and put ii] ion the tables June 1 retain{3d color and firmness 
for nearly 5 Aveeks.” 

A test was made of the comparative value of wrapping apples and 
storing them witliout wra|)ping. A few VTirieties each of Ben Davis 
and Winesap were placed in the cold-storage room in the fall with the 
other apples without being wrapped. The following June fully 70 per 
cent of the unwrapped apples were decayed and tlioso reihaiining in a 
firm conditio IT were so badly discolored, and had lost flavor to such an 
extent as to render them wliolly unfit for either show or market. 
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few of tlie same varieties were wrapped simply iic newspaper, not using 
waxed slieets.^ Of tliese about 30 per cent were in very poor condition 
dime Ij wiiile tlie same varieties picked and stored at tlie same time, 
using tbe double wrapping of waxed sheets and common paper, remained 
ill almost perfect condition as late as ISTovember 1/”’^ 

The date palm, J. W. Toxjm,ev (Arizona Sta, Mpt 1899^ pp. ^39, 
figs> 3), — Work on tbe date palm supplementary to tbat previously 
noted (E. S. E., 10, p. 851) is given. . Samples of all -tbe dates ripening 
ill Arizona and specimens from California and .Mexico were collected 
and weighed and analyzed with regard to tlie relative proportion of 
flesli to x)it; and these data were compared with similar data obtained 
in tbe analyses of 0 samples of commercial dates collected in tbe open 
market. In a study of seedling dates grown in Arizona in tbe fall of 
1898, less tban 40 per cent were found edible and only about 10 per 
cent could be considered acceptable. Bartlett and Bennett seedlings 
compared favorably witb fair girides of imported dates. They were of 

excellent quality aiul flavor and of fair size . . . Of tbe 2 imported 
dates on tbe station farm tbat fruited tbe past season tlie variety 
‘ Amreeyeb,’ a dark date, wms of fair flavor and quality. The x>it, bow- 
ever, was exceptionally large. Tbe fruit borne by the variety ^ Seewali/ 
a liglit (late, was of fair size and the itit medium, but the flesh was dry 
and stringy. Lack of sufficient irrigation probably accounts for the 
iinsatisfactoiy condition of the friiitf’ 

Work in coox)eration with tliis Dejiartinent is in progress to\vard the 
establislimeiit of a lo-acre date ordiard in the Salt Elver Talley. 

Report of the horticulturist of the Nova Scotia Experimental Farm, W. S. 
Blair (Canada ICqjt. Fanns lipts. ISDS, pp. 303-^70, pla. 3). — Notes on ornamental 
plants, veget iibles, and small fruits. 

Report of the superintendent of the experimental farm for Manitoba, S. A. 
Beufout) ( Canada Expt, Farms Ilpts. 1S9S, pp. 303-308, 313-325, ph i).— -Notes on the 
fruits, vegetables, and dowers at tbe station. A largo number of (Tossbred apples 
have been x>lanted for tlie purpose of selecting more hardy varieties. 

Report of the superintendent of the experimental farm for Nox'thwest Terri- 
tories, A, XIackay (Canada Expt, Farms JtpU, 1S9S, pp, 352-S5S, 361-368, ;f), — 

Notes on vegetables, ornaiiieutal plants, and fruits. Tests liave been made of graft- 
ing new crossbred .varieties of apples on Fgnis haccata and F. primifolia rootE, 
Many of the grafts did not grow. No general statement of the results is made. 

Report of the superintendent of the experimental farm for British Columbia, 
T. A. SiiAium (Canada Expt. Farms llpts, 1898, pp. 393-412, pi. 1). — Notes on a large 
nuinher of varieties of apples, pears, pb^^^s? cherries, currants, inspherries, black- 
b6,rries,' and strawberries.' ' .• 

Effect and limitations of grafting, D. B. XIiller (Trans. Indiana Eort. Soe. 1898, 
pp. lS2-18G).-^The interrelation of stock and scionis discussed. The report is based 
on experiments made at Purdue University in grafting tomatoes on potatoes, goose- 
barries on currants, box elder on honey locust, ajiples on peaches, peaches on 
currants, grapes on peaches, apples on Iioney locust, and box elder on peaches and 
'■ walnuts. ■ 

harden vegetables and melons, A. J. McCi.atcuie (Ajisana ASta, Fjji. 1899, pp. 

notes are 'given on the growth, of .string beans, cabbage, sweet corn, 
lettuce, peas, squashes, tomatoes, spinach, .tm*nips, beets, radishes, carrots, egg- 
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plants^ aod onions, witli talnilatecl data for tests as to the yields of 43 varieties of 
melons wiilcb. bad ripened fruit iix? to July 4. vSome of the Russian varieties of 
melons under cultivation at .the station for the first time are jiroving’ superior, as 
regards earliiiess and yield, to older station sorts. 

Water-GultTire experiments with kolil-rabi to determine the plant foods 
necessary in the head formation of this plant, R. Otto {Ber. JJeui. Bot Gesell.^ 
17 (ISOO), Xo, 4, pp. 139--144). 

Self-sterility — an orchard problem, S. W. Fletcher (Froe. Xeio Jersey Slate 
Mori, Soe, 1899^ pjj. 130-ldS), 

Nomenclature, S. A. Beach (Proc. Western Xew York Mott, Soc. 1899^ pj.}. — 

A list is given of the synonyms of a large number of orchard and smaE fruits, with 
remarks on horticultural nomenclature. 

The development of the buds in some of our common orchard fruits, W. E. 
Lazenby {Jow\ CohmJnis Sort. Soc., 14 {1899), Xo. 8, pp. 138-14 J). — The character- 
istics of the fruit and leaf huds of x>eaches, apricots, apples, plums, pears, cherries, 
grapes, hlachberries, rasplierries, and ciuinees are discussed. 

Oregon fruits, wild and cultivated, J. R. Oaldwei.l (Oregon PJ. Iforf, Bpt» 1898, 
pp, 336-348). 

Some principles bearing on the amelioration of fruits, J. Craht ( Trans, Tmtiana 
Mort, Soc, 1898^ pp, 203-307). 

Fruit trees along highways, E. Ratoix (Eei\ Sei. [ Paris] , 4. ser., 13 (1899),' Xo. 15, 
pp. 467-470 ). — The relative xirobtablencss of growing fruit and forest trees along 
public liighways is considered. The discussion is based on the cost of planting, 
care and inanageinent, and returns of several highways in different European states. 
On the whole the greatest profits have resulted from j>lanting fruit trees. 

Pruning and cultivating the peach, E. Morrill (Proe. Western Xew York Mori, 
Soc. 1899, pp. 53-57 ). — The author gives his method of cultivating, xjrimiiig, and 
managing a 100-acre peach orchard in Michigan. 

A comparison of some varieties of plums, W. J. Greex (Jour. Cohmhus Mort. 
Soc., 14 (1899), Xo. S, pp. 144-148), — Varieties of plums in the different groups of 
European, Japanese, and American plums, are discussed with regard to period of 
ripening, size, beauty, and quality of fruit, x>rolificness and precocity of trees, sus- 
cei)tibility to attacks of diseases and insects, and hardiness. Lists of suitable 
varieties for market and home use are given. 

Notes on the edible berries of Alaska (Plant World, 3 (1900), Xo. l^pp. 17-19 ), — 
The author describes a number of wild and cultivated berries found in Alaska and 
notes their use as food by the natives and ofchcr residents. 

Variety tests of strawberries, W. B, Alwood and H. L. Price (Vlrgima Sia. 
Bui. 91, pp. 81-94 ). — Tabulated data for tests of 91 varieties with descriptive notes 
on each variety. The following were found to be the most promising varieties; 

Early — Early Sunrise, Great Pacific, Darling. Medium early — Bismark, Clyde, 
Cobden Queen, Drouth King, Greenville, Maytrot, Mele, Mexican, Noland, and Ten- 
nessee. iate—Bethel, Enormous, Gandy, Jerry Rusk, Lady Franklin, Marguerite 
(home use), Marietta, Orewiler, and Splendid.” 

Fruit evaporation, PI. E. Doscri (Oregon Bd. Mort. Bpt. 1898, 2 }p. 440-446), — 
Directions based on experience are given for evaporating primes, pears, and apxdes. 

Coffee, culture and preparation for market, H. Leconte (Le cafe, culture, manip- 
uJation et produetmi, Paris : Carrd 4* Maud, 1899, pp, 

The principles of pruning the coffee tree, A. Chatin (Ker. Agr. Meumon, 5 i(lS99), 
No. 10, pp. 441-446 ). — This article outlines a rational method of coffee pruning, as 
suggested by a .study of the life history of the j)lant. In order to overcome the habit 
which the tree has of fruiting principally on alternate years, especially in the earlier 
stages of its life history, the author recommends the remo val of a part of one of the 
two primary brandies of each duster at the end of its first year of growth and 
before the appearance of the tlower buds. 
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■Viticultiire as an agricultural industry, C. jMayer (Jjjr. Jour. Good IIojib, 
15 {1S99), No. 10^ jjj). Tlie extent Jiml profits of this industry in Cape 

Colony are considered'. 

Viticulture in tlie United States {Bol. Not. Agr., iB7 {1S99) No. i?i>. 951-1077, 
figs. 47 ), — A coinprelieiisive review of tl.ie grape and wine industry in the United 
^States. 

The Baltet pruning tables — the proper pruning of flowering , shrubs, C. W. 
Beklye (Proe. Western New Torlc TIort. Soc. 1S99, lyp, 47-53). — Alphabetical arrange- 
ment of small trees and flowering shrubs into groups, according to the season when 
they are hest pruned. 

Caiinas — the varieties to select and how to grow them, 11. Hallo u (r/owr. 
Golumbns Sort, jSoc., 14. {ISdB), No. 3,pi), 133-135). — The characteristics of a nuinl)er 
of varieties of cannas are noted and suggestions given regarding caiiua culture. 

Helleborus, or Christmas rose, K. C. Davis {Amer. Gard., B1 (1900), No. 305, pp. 
40, 41, fig. 1). — Key to garden species and varieties of Helleborus. 

Commercial violet culture, a treatise on the growing and marketing of violets 
for profit, B. T. Galloway (New Tori': A. T, de La Mare Printing and PuMlshing 
Co., 1S99, pjK 334, figs. 61). — The author has endeavored to give every necessary 
detail of handiing the soil, erection of houses and frames, managemeiit of the idants 
as regards propagating, selecting, cleaning, 'wateriug, etc.; the temperature condi- 
tions and ventilation, and directions for handling and marketing the crop. The dis- 
eases and insect enemies of violets and methods of comhating them a re considered at 
some length, and estimates made of the cost of production of violets and the profits 
in the business. 

Oriiameiital trees and shrubs, C. C. Laney (Proc. Wesiern New Tori' Jlort. Soo. 
lS99,j)p. 97-103). — Descriptions and recommendations of a large number of desirable 
ornamental trees and shrubs for planting. 

Tree life in cities (Gardening, S (1S99), No. 175, pp. 9S, 99). — Observations on dif- 
ferent species of shade trees growing in the streets of Philadelphia. 

Trees for avenue planting, S. A. Bedford (Canada Expt. Farms Epts. 1S9S, jy- 
$10). — Three Idnds of trees have been used for this purpose and at the present time 
3 miles of roads have been improved by planting double rows of the trees, the kinds 
used being the native ash-leaved maple, native spruce, and Kussian poplar (Pojmlm 
lyereolensw) . 

Landscape gardening as applied to home decoration, S. T. May'naed (New 
Tor'k': John IBlIcp aSoji.'?, 1899, 338, figs. 16S). ■— This hook treats of all the usual 
prohlems involved in the art of landscape gardening, and is accompanied with 
numerous illustrations and designs. Considerable space is given to the culture, 
care and managenient, and description of a large number of the .more desirable 
ornamental trees, shrubs^ hardy herbaceous plants, bedding plants, climbers, hardy 
ferns, ornamental grasses, and aquatic piauts. Country roads, ^yalk8, drives, parks, 
school yards, improvement of old homes, and the like are considered; and chapters 
giv^en on the insects and diseases injurious to omamentals, and on the homo fruit 
garden. - 

How to plan the home grounds, B. Parsons, Jr. (New TorJc: JJoubledag A 
■MeClttre Co., 1899, pp.349,figs,56).—^^ThQ purpose of this hook is to set forth briefly 
some simple basic principles concerning the processes whereby home grounds can 
he made heautifuL^^ In Part I of the work, suggestions are given regarding the 
selection of the home grounds and the location of the site for the home, the roads, 
paths, lawns, flower gardens, and terraces; the selection of deciduous and evergreen 
trees, hardy herbaceous plants, vines and climbers, bedding plants, and aquatic 
plants for pools and streams ; and the ornamental use of rocks, fences, bridges, sum- 
merhouses, etc. Plantations and residential parks are also considered, and sample 
forms of contracts and specifications for laying, out parks, etc., given, together with 
a list of plants for general use on home grounds. The list of best trees and shrubs 
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g!V€U is coiisidered by tlie iiiit'iior as being one of the most important features of 
the work. 

Part II is occupied ehietly with l)rief considerations of parks, cemeteries, and 
railroad. stations, astyxjical examples of the more extended development of basic 
principles involved in landscape gardening of home grounds. 

Landscape gardening-, P. A. Waugh (Xeiv Tori’: Oramje Judd Po., 1S99^ pp. fdA 
Jiffs. 3J). — A ^-'treatise on the general principles governing outdoor art; with sundry 
suggestions for their application in the commoner prolilems of gardening/’ Part 1 
of this work considers briedy the art and the artist; part 2 discusses rather com- 
prehensively the artistic qualities of landscape composition; part 3 takes up the 
general problems involved and the application of the art in entrances^ drives, walks, 
streets, iiveiuies, siihiirban lots, farm yards, school yards, public parks, and in the 
use of water; aiidx)art4 considers the gardener’s materials; select trees, shrubs, 
hardy perennials, desirable annuals, bulbous plants, and climbers are briefly de- 
scribed and tbeir use pointed out. The work concludes with a bibliograifliy of 11 
European and 11 American hooks on the subject: 

EOEESTEY. 

Notes on the forest conditions of Porto Rico, E, T. Hill 8. 
Dept Agr,^ Division of Forestry Bui. .25, pp. 48^ pis. 6', Jigs. 9). — This 
report is a |)reliiiiiiiary statement concerning the forests and forest 
conditions as observed by the author in a rapid reconiioissanee of the 
island. The natural- coiiclitioiis affecting forest growth, such as eon- 
ligiiration, geological formation, and climate, are discussed at some 
length. 

The forest aspects of the island and the floras of tlie different regions 
iire described. The characteristics of 15 of the principal woods are 
given at some length and the other forest-tree products are coininenfced 
upon. ]S"otes are given in which methods of lumbering are described, 
and some of the ])rol)lems of reforestation are set forth. The island is 
said to be almost wholly without virgin forest, but the author thinks 
by proper management the present condition of barren inountain sides 
could be speedily covered with productive trees. 

Forest trees, A. Maokay {Canada Bjpt Farm Rp^ts. 1898jpp. 556- 
551, 1). — i^otes are given on the present condition of a number of 
the forest tree and experiineiital plats at the l^orthwest Territories 
Experimental Pariii. Among those most promising are the American 
cottonwood {Pop'ulus (lelfoides)^ the Enssian poplar (P. bereolensis)^ and 
' the ash-leaved maple. 

A report is also given of the cost of planting and niaintaiiiing half- 
acre plats of box eider and green ash for 4 years. The trees were set 
out at distances of 24 , 3 , 3 . 1 , and 4 ft., in each direction. The cost of 
planting and' niaintaiiiing for 4 years, ranged from ?6J5. to $7.00 
per half acre. 

Two additional half-acre plats were seeded in rows 2| ft. apart with 
box-elder and green-ash seed, the cost of sowiiig and maintaining 
4 years for the, 2 lots being $5.92 and $9.06, respectively. ■ 

■ Hotes are given" on the number of. species of trees and shrubs which 
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luive been planted in iiie arboretxiua, and the varieties and species- 
added iiiASDS are nieiitioned in detail. The total iiiiiiiber of species 
and varieties is now 230. 

Cost of planting and maintaining forest trees, S. A. Bedford 
{(Jmimlii .Farms Bpfs. 1898, pp, 309, 310),— In the spring of 1895 

a plantation of 1 acre was planted with two-year-old seedlings of the. 
native asli-leaved inajile and white elm, tlie object being to ascertain 
t'he cost of planting and inaintairiing an acre of trees until they are 
large enough to shade the ground. 

The cost of planting and inaiiitaining tlie plantation for 4 years is 
given in detail, from which it appears tliat it had been maintained at 
a total cost of 810.25 per acre. 

Another experiment of this sort lias been begun witli elm, maple, 
and ash, with alternate rows of sand cherry, the object being to ascer- 
tain how quickly tlie sand cherry will shade the ground and save the 
labor of further cultivation. 

The heating capacity of wood {Queensland Agr, Jour., 4 {1899), 
Fo. 5, pp, 403). — In a brief quotation, the common supposition tliat tlie 
heating capacity of bard wood is greater than that of soft wood is cor- 
rected. It is claimed that repeated investigations liave shown that 
tlie greatest lieating power for a given quantity is possessed by one of 
the softest varieties of wood, namely the linden. Representing the 
heating caimcity of this wood by 1, others reported upon would rank 
as follows: Fir 0.99, elm and pine 0.98, willow, chestnut, and larch 
0.97, maple and spruce tlr 0.90, black poplar 0.95, alder and white 
bircli 0.94, oak 0.92, locust and white beech 0.91, and red beech 0.90. 

■ The Uaited States forest ranger system, B. Hermann {Forester, 
5 (1899), No. 9, pj). 195--199). — An account is given of the management 
of the national Ibrest reserves which are located m 11 States and 
Territories and contain an aggregate of about 40 million acres. The 
general plan shows that they are under tlie control of a superin teudent 
and supervisor and a iiuiiiber of rangers. The latter patrol tlie district 
to extinguish tires and report on various infractions of the law. 

The reserves are distributed as follows: Arizona — Grand Canyon, 
San 'Francisco Mountain, Black Mesa, and Prescott; reserves 5 Hew 
Mexico— Pecos Eiver and Bitter River reserves ; Northern Califoriiia.— 
Stanislaus, Sierra, and Lake Tahoe forest reserves; Southern Oalifor- 
nia— Pine Moiiiitain, Zaca Lake, Sail Bernaitiiiio, San Gabriel, San 
Jacinto, and Trabuco Canyon reserves; Colorado — Battlement Mesa, 
Pikes Peak, Plum Creek, South Platte, and White River Plateaxi 
reserves; Utah— Fish Lake and Uintah reserves; Idaho- — Bitter Root 
and Priest River reserves; Montana — Bitter Root, Flathead, Lewis and 
Clarke, and Gallatin reserves; Oregon — Cascade Range, Bull Run, and 
Ashland reserves'; Dakota and Wyoming— Black' Hills, Teton, ''Yellow-;' 
stone' National Park,, and Big' Horn reserves; and Washington— Priest, 
River, Olympic, and Mount Rainier reserves. 
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Wood seasoiiiEg by electricity, E. T. Liefeld {J.\ S, Oonsidar' 
Epts, 1899^ .Wo, 226 ^ 1 }}}, 499, 500). — A description is given of a new proc- 
ess of seasoning wood and timber by electricity. The effect of tlie 
electric treatment seems to be to expel tbe sap and replace it by insol- 
uble matter by wliicli tlie resistance and tenacity of tlio wood is 
increased and tlie liability to decay diminisbed. A >soliiti(jii consisting 
of 10 per cent of borax, 5 per cent of resin, and 0.75 per cent of car- 
bonate of soda is used, and when the current is turned on the solution 
is said to replace the sap of the log. 

A primer of forestry, Cl. Pixoiiot (U. S. DejfL A<jr., Dinsion. uf .ForesOif lUd. Ci, 
l)p. 8S, pis. 47, Jigs. 5J).~“Tius is tlie first of ii series of |;irhoers relating to forestry and 
trees of the forest, and deals witli the niiits whieh compose tlie forest and its char- 
a(.'ter as an organic whole. The enemies of forests are described at coiisiderable 
length. The tree as an individual and as a eominimity is described, and the various 
eiiemie.s before us are described. 

Forest trees, S. A. Bedfori> (Canada Krpi. Farms IlpPs. 480S,p. doO ). — A report 
is given of the condition of trees on the sheltm* belts and plautations conducted at 
the experimental farm at Manitoba. A list of trees is given winch are believed to 
be most suitable for general planting in that region, as f< blows: Russian ]>oplur 
{Fopulus p (dr owsldana), cut-leaved birch (Felaki nJba Uwinkita), dwarf birch. ( R. 
pmnila)j American alder (Jhins rlridls), Rocky Mountain spruce (Picva puugensjj 
European larch (Larlx' eivropaii), and Thuya occidenlalis ehiaingerimuL Ail of these 
trees are reported as growing with great rapidity and withstanding the winters of 
that region. 

Notes on a late oak, A, Jolyet (BaL Sac. ScK JHaney, T.ser., 14 (1898), Ah. Sdj 
pp. lQ7-lS2ppls. ^).~Au account is given of a cultural variety of Qmreus pediinGuIaia. 
This variety, by leafing and iloweriiig later than the species, is less liable to injury 
from late frosts. It is said to be less attacked by insects than other oaks. 

Eucalypti, A. J. McClatchie Sla. BpL 1899, pp. ■255FF>7 ). — 'Work with 

these trees has been conducted along lines of ‘‘(1) Identification of trees of the 
various species now growing in the region; (2) })ropagation of young seedlings for 
planting, and (3) testing of a large number of species secured from California.'^ 
All the results thus far secured point to EmaJyptm rosiraia as the sxiecies best 
adapted to the climate of Arizona. 

Miscellaneous notes, B. A. BEDFOitn {Canada Expt. Farms Bpfs. 1898, pp. 810-313 ). — 
Notes are given on the arboretum, condition of the trees, additious during the year 
covered by tbe report, descrix)tions of a number of hardy ornamental shrubs and 
hedge plants, and a report on the distribiition of tree cuttings, 25,000 of which w'ere 
prepared and sent out. 


SEEDS— WEEDS. 

The resistance of seed to high temperatures, Y. Jodin {Cornett. 
Bend. Acad. Sci. Paris, 129 {1809), Bo. 22, pp. 898, 899).— It is stated 
tliat seed of wheat in vacuum may be heated to 100° 0. without 
destroying its germiuative power. Similar results may be obtained 
without the use of a vacuum if the temperature be gradually raised 
aud the hygrometric relation between the seed and the air properly 
controlled. Pea and cress seeds heated directly for G hours at 98° 0. 
were killed, but heated for 24 hours at 60° and afterwards to 98° they 
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retained tlieir geriiiiiiatioii to a coosiderable extent, 30 per cent of tbe 
peas and 60 per cent of tlie cress seeds geriiiiuating. 

It is further shown that pea and cress seeds heated in sealed tabes 
to 40’^ G. lost tbeir geniiioative power after about 20 days, but when 
c|uickliiiie or KSbiue other drying a, gent was introduced with the seed 
they were kept at 40-' for 200 days without in any way diniiiiisliiiig 
their germinative ability. The author states tl:iat it is a I'lractice in 
the miiseiiin of his laboratory to mix plaster or lime with seeds and 
that their germination is not impaired. 

The mfiiience of iiiterniittent temperature on. geriiiinatioii, 
J. YanhA {Ztschr. Landw, Yersuchiv, Oesterr.^ 1 (1898)^ p. Pi; abs. in 
^4^r?o Agron,^ ;>d (1899)^ Fo. ii, pp, d59^ 560).— A report is given of 
experiments conducted with seed of Poa pratemlfi^ in wliicli different 
lots of seed were successively subjected to temperatures of 4, 11, 19, 
37, and 35^ 0. for different lengths of time, varying froiii 4 to 10 hours 
per- day. The beiieiicial inffnence of changing the temperature vas 
noted whenever the temperature did not fall below 11^ or rise above 
35^. The best results were obtained by raising tbe temperature from 
19 to 27®. The check experiments gave the best results at 37!'-^, with. 
4^ as the miiiiiniini and 35-’ as a maximiirii for germination. The 
results obtained with the checks were decidedly inferior to the others, 
and the best results were obtained in subjecting the seed to tempera- 
tures of 10, 32 to 37, and 34-, the last to be maintained for 4 or 5 hours 
per day. 

According to the investigations of Lieben])erg, intermittent tempera- 
ture exercises a favorable action upon the genera : Poa and Agrostis, 
Bactylis, Aiitlioxanthum, Pestuca,. Aiopecurus, Cynosiiriis, Bauciis, 
Anethum, Oriiithopus, Ahms, Eetuha, Beta, and conifers. 

The vitality of seeds twenty years in the soil, W. J. Beal 
(Jmir. OoUmhus Sort Boe,^ 14 (1899) j Yo. 3 ’, pp,143, 144). — In a, paper 
read before the Association for the Promotion of AgTiciiltiiral Science 
at its meeting August 19, 1899, the author gives results of the exam- 
ination of seeds that have been buried for 20 years in the soil, Tbe 
seeds were placed in 8-oz. bottles, mixed with saiid, and buried at a 
depth of 20 in., the open months of the bottles slanting down ward. 
A previous report on a similar experiment covering 15 years (K. 8. K., 
6, p. 039) gave conclusions similar to those in the |)rcsent arti(de. Tlie 
seeds of 23 species' of plants, mostly weed seeds, were tested, 50 seeds 
being used in every case. At the end of 20 years the following 
kinds and number of seeds germinated: Buckwheat, 4; black mustard, 
9; shepherd^s purse, 21; wild-pepper grass, 29; evening primrose, 14; 
sinartweed, 1; narrow-leaved dock, 8; chick weed, .3, and munein, 1(>, 

The^ destruction of chaxdock, J. A. YoBWK^m\{Jmr. B(}y.^.Agr. 
Soc, Mnglmulj S. ser., 10 (1899) j pi, 4 ^ pp, 767--775),—Dnrm:g' ■the;.':X)ast 
season experiments were made over a considerahie portion of Great 
Britain, in wddch spraying solutions, .of copper sulphate and' if on 
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siilpliate for tlie ciestractioii of cbarlock were tested. The author lias 
brought' together the reports of these experiments and siimmarizecl 
them. 

Ill Jlorthuniberlaud and adjacent regions experiments on 17 different 
farms are reported in which preference was given to a 4 per cent solii« 
tioii of copper sulphate used at the rate of 40 gaL per acre. In Essex 
a 2 per cent solution of copper sulphate apiilied at the rate of oO gah 
per acre, in dry weather, when the plants were young, seemed to 
effectually destroy the weed witliout injury to other crops. It was 
sprayed upon crops of wheat, oats, barley, peas in bloom, cabbage, 
young clover, and tares, all of which were wholly uninjured: young 
peas, mangels, and beans were not permanently injured, but turnips 
were killed as cjuickly as the charlock. 

Similar reports are given of exxieriments conducted at Cambridge, 
Sussex, Holmes Chapel, and Stamford, and a cooipilatioii is made of 
more than 200 additional trials throughout the country at large. ' 

Summarizing ail these experiments the author states that it can 
hardly be doubted that suitable spraying solutions are capable of 
destroying charlock to a very great extent when it occurs with other 
crops, without injury to the crops. Of spraying solutions, sulphate of 
copper is ou the whole the best. Sulphate of iron is more uncertain 
and, though cheaper, requires a much larger quantity, so that (he cost 
becomes about the vsame in either case. Successful spraying depends 
largely upon the conditions prevailing at the time. These are mainly 
the state of the weather and the age of the charlock. All experiments 
point to the conclusion that charlock should be sprayed in quite early 
stages, before the flower heads appear. 

As regards the strength and quantity of solution opinions vary, but 
it appears that a 2 per cent solution at the rate of 40 gal. per acre will, 
as a rule, be successful in destroying the weeds when quite young, and 
a 3 or 4 per cent solution will be needed if the weeds are more 
advanced. The cost of materials and application will be from 75 cts. 
to $1 per acre. 

How to test the vitality of garden seeds, A. S. Hitchcock (Indusiiialistj .(?f> 
(750(9), Ah. n9,j>. A brief desciiiUioii i given for the home testing of garden 

seeds, the method suggested being essentially that deserlbed in the Yearbook of 
this Department for 1895 (E. S. R., 8, p. 795). Appended is given a list of the 
average number of years that a number of the more common garden seeds will retain 
their 'Vitality. ■ , 

Seed testing, T. W. Kirk (Aha? Zealand Dept Agr, RptAM99, pp, 914-216 ), — A 
tabular statement is given of the germinative ability of the seeds of a number of 
forage and other plants, in all about 150 tests being reported. 

Tests of the vitality of grain and other seeds for 1898, W. Sa.unders (Canada 
Expi, Farms Upts, 1898 ^ pp, 69-71) —K report is given of 1,834 lots of seeds wHeh 
were tested during the season of 1898. The average results of 6 years^ testing of 
''wheat, barley, „and oats are given, in tabular ' form, and the results, of all 'the tests of' 
seeds for vitality are tabulated. Tables are also given showing the results of grain 
tests for each of the FroviuC'es, . 
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Motes oil weeds, T. W. Kirk Zealand Dept. Atjr, llpi, 1890^ pp. 989-8^27, jigs. 

Illustrated notes are given on pennyroyal {Mentha piilcgmni), wliicli is said to 
be exceedingly troublesome on grass lands, nut grass, wild onion or sweet-scented 
garlic, bachelor’s button, black nightshade, and native tobacco. 

Weeds in pastures, T. W. Kirk (New Zealand Dept. Agr. Rpt. 1899, pp. $16-218, 
/?y.y). —Brief notes arc given on the Canada thistle and the wild turnip. Experi- 
ineuts were conducted in which a 4 per cent solution of copper sulphate was sprayed 
at the rate of 25 gala, per acre over wheat and oat fields, and which resulted in 
kiiling the wild turnip without any iujury to the crop. The same experiment is to 
be. repeatml on a larger scale. 

The cocklebiir, J. H. Maiden {Dept. Agr. New South Wales, Miso. Piih. 832, ])p. 5, 
ph /). — Notes are given on the introduction and distribution of Nanthiumsfrumariiiru 
ill Australia, and its eradication by destroying the plants before seed maturity is 
advised. 

The passing of the Russian thistle, C. E. Bessey {Jour. Columhus Sort. Soc., 14 
(1899), No. pp. 135~-137).—In this papier, which was read before the Association for 
the Promotion of Agricultural Science at its meeting in August, 1899, the author 
states tha t in a recent journey of nearly 1,000 miles through a region once badly 
infested by the Russian thistle he found this weed to be of relatively much less 
importance than ibrmeriy. On fallow ground it still grows large and assiiines a 
spherical form, but ordinarily it is low and slender. On ordinary farnivS it is said 
that the weed finds little opportunity for troublesome growth. Many farmers and 
ranchmen are said to esteem it as a fodder plant when fed early, and the author 
believes that the time may come when the sheep growers on the jdaiiis will under- 
take growing the llussiau thistle as a fodder plant. 

DISEASES OE FLAHTS. 

The crown gall, J. W. Toitmey {Arkona 8tct. Rp. 1899 ^ jij). 235-- 
238), — For several years crown gall of deciduous fruit trees lias been 
under investigation at the station. Field work has been conducted in 
an almond orchard at Glendale, Ari^., wdiile experiments on seedling 
almonds, peaches, apricots, apples, walnuts, plumvS, and grapes were 
carried on in the station forcing house. So far no organism has been 
found to which the disease can be attributed. Many fungi have been 
observed at various stages of growth, but apparently all are present as 
saprophytes. Nematode worms are found abundantly occupying the 
soft tissue of tbe gall after it has begun to develop, but they are never 
found in the young galls. 

A iKunber of experiments have been undertaken to determine the 
comniuiucability of the disease, which practically prove its contagious 
character. In one experiment almond seeds were planted mixed with 
several pounds of minced galls placed in the drills; another lot was 
placed in a similar manner mixed with minced galls and an equal 
weight of suiphar; a third lot of seed was mixed with minced galls and 
one-half their weight of copper sulphate; and aii equal number pf 
seeds were planted as a check. In each plat about 40 per cent of the 
seeds grew. In plats where the seeds were planted with minced galls 
16 trees were diseased; in plats where the seeds were mixed with 
minced galls and sndphur 17 trees were diseased; and in plats where 
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tile seeds weixi oiixecl witli iriinced galls and copper sulphate only 1 tree 
was diseased. lu tiie check there were no diseased trees. 

Ill the second experiment 12 seedlings from the check jiiat. of the 
previous experiment were cut back and reset in the plat in which they 
originally grew. Before ' setting each seedling was treated witli a 
sinail portion of rapidly growing gall crushed and inserted in a woiincl 
made at the crown of the seedling. A month later 10 of the seedlings 
had developed galls at the point of inoculatioiij while the other 2 did 
not develop them daring the year they remained in the plat. 

Ill the third experiment 4 seedlings were taken from the second 
experiment whicli bore galls less than 2 lines in diameter. At the end 
of 2 weeks the galls had grown to nearly an inch in diameter. One 
seedling from the above lot, bearing a small gall, was placed in a glass 
jar with water coming to but not covering it. After growing for alioiit 
6 weeks the gall had increased more than 10 times its original size. 

In another experiment a number of almond seedlings, which Imd 
come up in an orchard, were examined, and although less than 2 per 
cent of the total number of seedlings were diseased, it was found that 
more than SO per ceiit of these were in contact with or were within 1 
foot of galls oil the old trees. 

The author believes that his investigations indicate the communica- 
bility of this disease, but as yet the specific cause of it is unknowiL 
Pi^ecautionary measures should be taken in planting to obtain seedlings 
from uninfested regions. The authors experiments indicate that cop- 
per sulphate is the most edbctive application to prevent the root .or 
crown gall.- He recommends mixing a given weight of pulverized 
copper sulphate with twice its weight in lime, to which sufficient water 
is added to make the mixture of the comsistency of paste. Remove the 
galls and cover the wounds with a thick layer of the paste. All galls 
removed should be gathered and burned. 

A bacterial disease of the sugar beet, Olaea A. OuNNiNaiiAai 
(BoL Gaz., 28 {1899), Fo. ills, d).— Late in 1<S90 a cheihist 

of the Indiana Experiment Station is said to have noticed that some 
sugar beets showed a much lower percentage of sugar than others, and 
the difference seemed to be associated witli a slight change in the 
usual appearance of the roots. A preliminary study was made of the 
disease and the results published in Bulletin 39 of the station (E. S. E., 
3, p. 853). In the fall of 1890 the author reinvestigated this disease and 
was led to believe that there is no positive evidence that the bacterial 
disease of sugar-beet in Indiana is the same as that described as occur- 
ring in Europe. 

The disease attacks the whole beet plant, causing a peculiar appear- 
ance of the leaf, so that with a little practice diseased beets can be 
distinguished readily from healthy ones when growing in the field. 
The outer, older leaves soon die away, and the intermediate and heart 
leaves are left wrinkled, curled, rather flabby, and of a yellowish-green 
20139 — 110 . 9 — -5 
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color,. The external ajipearance of a diseased beet root is not. materi- 
ally different from tliat of a healthy one. A decisive test for the disease 
ill the roots, however, is found in the appearance of the fibrovasciilar 
bundles, since in the diseased roots they appear as dark rings in the 
wddte flesh and become almost black after being exposed to the air for 
a few iniiiutes. 

All account is given of the experiments conducted for the separation 
of the organism causing the disease, and details of inoculation experi- 
ments. The germ as isolated is a small bacillus measuring from 0.9 to 
1.3 /I and O.o to 0,8 /i in diameter. In culture media the germs are 
arranged singly or in pairs and possess individual motion. They are 
easily stained, with all the common bacterial stains, but no method 
showed the presence of spores or flagella. The effect of light on growth 
and the growth of the germ in different culture media are described at 
length. 

Summarizing the results of the experiments,, the author states that 
inieroscopieal examination of the tissues of diseased beets reveals the 
presence of bacteria in the cells of the plant. The tissues of the plant 
are not broken down and the bacteria in all ])arts of the plant seem to be 
the same. Transfers of diseased tissue to healtliy beet roots resulted 
in a cliaD ged a])pearance of the plants, which indicated that the disease 
was transmitted. 

The manner in which the germ finds entrance into the plant has not 
been determined. The conditions most fiivorable to attack are those 
resulting from drought with succeeding low temperature. Experi- 
ments have shown that in a medium containing a small quantity of 
acid the germ grows nearly or quite as well as iu an alkaline one. It 
converts cane sugar to glucose, with the production of gas. The amount 
of gas produced does not seem to be constant, but the reasons for this 
irregularity are yeTi to be determined. 

Another orgaiiism was separated from the sugar beet, which con- 
sisted of colorless, gelatinous masses resembling the Leuconovstdc so 
common in the vicinity of sugar refineries. Microscopic examinations 
failed to reveal the characteristics of the Leiiconostoc. If it should 
prove to be a form of this organism, its occurrence in diseased beet 
roots woiiid be a matter of interest. 

■ A new disease of .carnations, L. Mangin liend, Aead. 8eL 

/PiiriSy .129' {1899)^ Ao. i,9, pp. 731-7M). — A description is given of a 
disease which has attacked carnations growing in the vicinity of Pro- 
: vence, Cannes, Mce,' and Antibes. The diseased plants are recognized 
at once by the yellowish color and wilted condition of the leaves. ■ The 
roots seemed sound, but the base of the stem is in a more or less 
advanced state of decomposition. The plants freqilently rot off:* at the 
surface of the soil. ' Examinations of the tissues: 'revealed a great' 
nuinber of fungi, among them being molds and a mycelium of a number 
'of other fungi, bacteria, and eel worms, among them being. Tylenchus 
and Rhabditis« , ■ ■ 
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On' ^account of tlie great jmiiiber of i)ossib]e causes, tiie aiitlior lias 
examined tiie-iii iu coiisiderabie detail, and is led tt\ tlie conclusion 
dliat tlie disease is due to tbe mycelium of. some fiiiigiis, tlie exact 
nature of tlie parasite not being given. 'It seems probable tliat it is 
distributed through cuttings, and on this account it is recoin iiiendecl 
that before planting all cuttings should be placed for a short time iu a 
solution of copper siilplmte, 1 or 2 gm. per liter, or in a solution con- 
taining 15 gm. of naphthol.and 45 gin. of soap per liter. By this opera- 
tion all spores will be killed. 

; Notes on plant diseases, T. tV. Kirk (Xew Zealand Dept. J.gi\ Jtpt. 1809^ pp. 
iJ;27-3Sl, pi. 1, jigs . Notes are given on the venaicosi.s of the lemon and other 
citrirs trees, gooseberry-l<55-if spot, and gooseberry mildew, with suggestions as to the 
best remedies for combating them. . 

The black or summer rust of wheat, 0. Li'GOER { Minnesota Sta, Bui. (O', pp. 
5B5-550jfifjs. 13). — A popular statement is gi^'en of tiie cause of the rest of wheat 
and its metliod of attacking the host, and the relation between the stages on the 
wheat and the barberry are shown. 

Certain potato diseases and their remedies, L. R. JoxEs ( Vermont Sta. Bui. 73, 
,pp. 33, Jigs. 17). — This bnJletin, which contains a re-simie of the work done at the 
station in investigating certain potato diseases and their remedies in 1S89-1899, is a 
revision and compilation from the previous x>nblicaiion8 of the station, es]tecially 
of Bulletin 49 (E. S. E.,8, p. R38) and the report for 1895 (E. S. R., 8, p. 992). 

A new potato disease, H. Marshall WhvRD (Trans. British ADjeol. Soe. 1S97-9S, 
jjj). 47-o0). 

A scab disease of sugar beets, Fraxk (Braunschweig. Landw. Ztg., €7 (1899), Mo. 51, 
pp. 33S, 339, fig. t). — A cliaracterlstic disease is described in whicli the sugar beets 
are infested in rather dehnite zones with a deep scab formation. The cause of the 
disease is thought to be a si)eeies of Tyienchus. 

A bacterial disease of the lupine, D. Hegyt (Kiserlet. Ixihleni., 3 (1S99), Xo. 5, 
pp. 333-235, jigs. 2). — Deseril)es.RacRl«s elegans, n. sp., as causing a serious di.seaseof 
iux>ines. 

Bacteriosis of the tomato, I>. Hegyi (iuser/eh Ko:lem., 3(1899), Xo. 5,pp.330, 231, 
figs. 3). — Describes BaelUus lycopersici as causing a rot of tonpito fruits, etc. 

Combating the leaf diseases of orchard 'trees, grapes, etc., E. JoKiscii {Mltt.lL 
lx. Gartenhau. (resell. Sieiermark, 1S99, Xo. 3, pp. 115, 116). 

Grape antliraciiose, T. W. Kirk (Xew Zealand DepL Agr. Tipi. 1S99, pp. 319-233, 
■pi. 1). — Illustrated notes are given (.»f the grape anthracnose due to SpJiaceloma 
(impellnum, and the best remedies for prevention are suggested. Formulas and direc- 
tions for the j-) reparation of Bordeaux mixture and copper carbonate solution are 
given. 

Anthracnose of grapes, J. M. Hecrgo (Minn. Jgr. Argentine Ikpuhlie, 1899, pp. 
2S, pi. l,figs. 4 ). — Descri4)es the cause of the disease and suggests the use of fungicides 
for its prevention. 

A disease of plane trees in the Luxemburg Gardens, A. .(Iiarj) (Gompt. Bend. 
Soc. Biol, 11. sen., | (1S99), Xo. 28, pp. 565, 566). — An attack of Gkimporimi sp. is 
described. 

Concerning the parasitic fungus which causes the wart disease of Japanese' 
pines, M. Sbimai (Bot. Mag. ll'okgo], 13 (1899), .Xo.. 147, pp. 153-158). 

On the use of weak solutions of copper sulphate as- a' fungicide, G-. B attax-' 
CHON (Figne Jnier. ei ViticuU. Europe, 28 (1899), Nox 8, p. 72; ads. in CenthB BaM. 

' " Tar.y B. AXL,5 (1899), Xo 22, pp. 789, 79^).— The author states that' at 'least 10^000 ton &■' 
"" of copper snlphat© has been used as a fungicide in:th© Department' of Herault. lie 
'believes that 'weaker solutious. both when used alone and, in Bordeaux mixture would 
. "be as e'fficient, cheaper, and often prevent' the serious injury of too strong solutiems. 
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Copper fungicides used at Montportail, F. Simonet ( Vifjiw Amer. et Fitienlt. 
Murope, jFo. p. ahs. in CenUA. Baki. m. Par., AM., o {1899), No. 

p/A9(^i).“AcM:‘or(iiiig’ to the abstract tlie efficiency of the fungicides for the preven- 
tion of Perouospora and black rot as shown by several years’ testing was in the 
following order : Boiahnuix mixture with sugar, Lavergne mixture, Bordeaux mixt- 
ure with albumin, simple Bordeaux mixture, Burgundy mixture, bicarbonate of soda 
mixture, neutral verdigris solution, and Bordeaux mixture and molasses. 

Notes upon injury to fruit trees caused by fungicides, F. Mulleb, (PraJet. BL 
l^fkuiomschiiM, (1899), No. 9, pp, 6o-67), 


ENTOMOLOGY. 

Report of tlie entomologist and botanist, J. Fletcher {Canada 
Bxpt. Farms Bpts. 1898^ pp), 167-219), — The author gives a somewhat 
extended discussion of the insects injurious to cereals. The wheat midge 
[Diplosis tritioi) is reported as having caused considerable damage 
during the past year. The remedies suggested are the burning of all 
riibbisli and deep plowing. 

Biological notes are given of the Hessian fly {Geddomyia destructor). 
The remedies to be relied upon are late sowing, burning of refuse, 
destruction of the stubble, and the application of a quick-acting 
fertilizer. 

The wheat-stern maggot {Meromyza americana) is described and 
figured. Three broods appear annually in the region of Ottawa, one 
at the beginning of June, the second at the end of July, and the third 
at the end of September. The author recoinmeods the application of 
special fertilizers as a top-dressing, the sowing of a few drills of wheat 
or barley along tlie infested fields as trap crops, and the destruction of 
these trap crops. 

The author gives biological and economic notes on the American frit 
{Oscinis earlmiarialj with which the wheat-stem maggot and Hessian 
fly are compared in both the laiwal and pupal conditions, join tworins 
(Isosoma), grain aphis, the wheat-stem sawfly {Ge2)hus irygmwm)^ and 
various species of cutworms. 

The Rocky Mountain locust is described and flgured. The author 
relates the various features of the life history and habits of this insect 
with references to the literature on the subject. The remedies to be 
applied are deep plowing in the siiring or fall of the areas where the 
eggs are laid and the use of hopper-dozers. 

A.mong insects injurious to vegetables the author gives an account 
of 2 species of cutworms. The black army worm {Noetilafennica) is said 
to have committed serious depredations upon garden and field crops. 
The remedies which were successfully tried and are recommended are 
the same as those applied against outbreaks of the true army worm. 
r'Garneades' smndem were found in large numbers in gardens in Ottawa. 
Brief notes are gtven on the habits of this species. As remedies against 
this insect the author recommends the banding of freshly set out annual 
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plai)ts witli paper or tin rings and the use of poisoned bran ■which con- 
sists of a mixture of Paris green and bran iii the proportion of 1:50. 
Calosoma calkhim is mentioned as an especially destructive enemy of 
these cutworms. 

Observations were made on the habits and life history of the pea 
moth {Semasia mgriccma)^ j)ea weevil, bean weevil, carrot rust liy 
{Psoila rosm)y Aphis brassicm, and the cabbage root iiiaggot. As a 
remedy for controlling the carrot rust by, the author recommends spray- 
ing with kerosene emnlsioHj or sprinkling along the rows with a land 
plaster or ashes mixed with dry sand. 

The four-lined leaf-bug Uneatiis) is reported as having 

been especially destructive to potatoes. The remedies wliich are recom- 
mended are kerosene emulsion as a spray upon the nymphs, jarring the 
nymphs and x^orfect insects from the x>lants into open tins containing 
kerosene oil, and the destruction of the eggs which are laid on the 
twigs of the bashes. 

The apple-fruit miner {Argyresthia eonjugeUa) is recorded as still 
doing considerable damage in parts of Britisli Columbia. Brief notes 
with recommendations on the usual remedies are given for GraphoUtha 
prunivorajtent caterpillars disstria and C, ameriean(i)jiilxim 

curcnlioj species of Xylioa, San Jose scale, cherry aphis, green apple 
aphis, and the hroiize ax>pl6-tree weevil {^lagdaUs wnescens), 

Xylocrius agassizH is reported as having been introduced from Oregon 
into Victoria and to have attacked the stems of the gooseberry. Its 
native food plants are the various species of Eibes. The insect is rare 
even in its home on the Pacitic'slope, and the author does not fear tliat 
it will become of serious economic importance. A general account is 
added on the necessity of spraying and uxmn the benefits to be derived 
from it. 

J. Fixter makes a report on various exx}eriments conducted in the 
apiary. Eight colonies of bees were wintered in a cellar upon shelves. 
The front entrances of the hives were left wide open, and the wooden 
covers were taken off and replaced with chaff. The temperature dur- 
ing the winter varied from 44 to 50° F. The bees lost on an average 
9 lbs. x>or swarm during the winter. Two colonies whicli were placed 
in theciellar with the tops and bottomsleft on, Iostl4| lbs. per hive and 
the combs were found to be damx> and slightly moldy in the spring. 
Two colonies stored in a root house, with as much ventilatiou asit was 
possible to give them under the circumstances, lost 13 lbs. per hive, 
and there were some signs of damxmess in the hives as well as dysen- 
tery among the bees. Two colonies were put into a pit on the side of 
a hill on November 12. From November to March the tem|)erature did 
not fall below 38*^ nor go above 39^. The i>it was opened March 
Water had accumulated so as to come up on the sides of the'hivas. 
One hive survived, the other finally died out. Two colonies which 
were left in the house ainary with some additional packing fiew quite 
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exteiisiyely ciiiriiig; warm days and IokS^ 19A lbs. ami Idi lbs.j respec- 
tively, during tlie experiment. 

I'll some experiments iiiaide witli full sheets of foundation anti half 
sheets it was foiind that the bees iu every case worked first oirthe full 
sheets. . . 

The entomologist gives a brief <leseription of the horn fly {Ilmnatobm 
serrata) with, the recommendation of the following remedy: A mixtiire 
of 1 lb. of pine tar in 10 lbs, of lard. 

The Hessian fly, O, LiraaER {Minnesota Sta, BuL 64^ pj). 551-557^ 
Jigs. tliis bulletin the author has summarized oiir present knowl- 

edge on the subject. of the babits and life history of the Hessian fly. 
The remedies which have already been found more or less eflbctive in 
controlling this insect are recommended for use. From certain observa- 
tions wbicli the author has made in Minnesota, it is believed that the 
insect in that State develops only one brood per year. Since the 
author believes that the Hessian fly in Alinnesota passes the winter in 
the flaxseed stage, he recommends, especially, burning of the stubble 
where this is possible, and in case this reinedy is not practicable, it is 
recommended that all wheat-stubble ground be plowed. The idowiiig 
should be done very soon after harvesting. A few of the piirasites 
which are known to help in rediicing the numbers of the Hessian fly 
are .figured and briefly described. 

Migratory locusts, or grasshoppers, O. LtiOGER {Minnesota Sta. 
Bid 6V, pp. '558-569y. p)h, figs. 8). — This article contains a popular 
account of the habits and of the devastation which is wrought by 
migratory locusts, dealing especially with 3 species, the Rock}^ Moun- 
tain locust, the lesser migratory locust {Mela> 02 )lus atlmiis)^ and Ccm- 
mila' peUueida. Tlie author briefly describes the method of egg-laying 
which is peculiar to the Eocky Mountain locust, and also men- 
tions the situations in which the lesser migratory locust usually 
deposits its eggs The pellucid locust has rather different egg-laying 
habits. Ordinarily the eggs are deposited upon the surface of the soil, 
and are protected by grass and sucb rubbish as may be found in those 
situations. Occasionally the eggs are laid just beneath the surface, 
but this occurs only where the soil is loose. 

' The author, describes certain features of these 3 species by means of. 
whicls they can be identified. With regard to remedies, it is recom- 
mended that all cultivated ground, and especially stubble fields whi(‘li ar e 
sele(fl.ed by tlie locusts for deposition of their eggs, be thoroughly plowed. 

Some important insect enemies of cncurbits, A. L. Quaint ance 
(Georgia 8ta. BmL ■io.^pp. 21-50^ figs. 17 ). — In this bulletin theaiithor has 
given ageneraldiseussion of the habits, life history, distribution, natural 
enem ies, and remedial and preveiitive.measures of ' the folio win g Insects : '' 
"Striped cucumber beetle 'rnttou), nnelon {A^Msg.gos- '' 

.sn/pii), pickle worm {Margaroiiki nUidalis)j melon worm {M. liyalinata)^ 

, the, squash- vine borer, and the squasli bug. 
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In stmlying tlie pickle wornp l_)()ttornless cages were placed over vines 
and fruits in the field in order to secure the most natural conditions. 
The; insects deposited their eggs upon the glass and tlie woodwork of- 
the breeding cages. Ko eggs were laid on the foliage or fruit of the 
canteloiipes upon which the experiments were made. The eggs liatelied 
in about 3 days and during warm weather the larvj-e completed their 
growth within 14 days. T,he larvie seemed to prefer the dowers and 
fruit of the squash. 

In experiments made in the field, tobacco dust, pyrethriini powder, 
hellebore, carbolized lime, and a thick coating of Bordeaux mixture 
proved valueless. It is suggested that some protection may be secured 
by idanting squash as a trap crop. 

The author found tliat the melon worm appears in some seasons about 
June lo, and in other seasons as late as July 17, It is believed, there- 
fore, that coiTes])ondents inay have inistjiken the pickle worm for the 
melon \Yorm. 

The moths of the squash-vine borer were observed as early as i\lay 23 
and as late as July 22. There seem. to be 2 broods in the State each 
year, and the life cycle is about 2 months. 

The forest tent caterpillar, T. H. Lowe (yVcu; Yor/r State St a, BiiL 
159^ PI), 33-60 j pis, 6), — In this bulletin the author presents an account 
of the systematic position of the tent caterpillar, a brief statement of 
the origin and distribution of the insect, and of the history of our 
knowledge concerning it.. The first disastrous outbreaks of thisinsect 
in New York wereinlSfiO and 1867. In 1886, and again in 1889 and 
1890, the insect was present in destructive numbers. In 1803 another 
outbreak occurred, especially in apple orchards. The outbreak of 
which this bulletin is an account was felt most severely along the west- 
^exo, northern, and eastern portions of the Adirondacks, the upper val- 
ley of the Hudsonj and throughout Cortland, Chenango and Otsego 
counties. Besides the food plants upon which this insect has already 
been reported as depredating, the author adds ironwood to the list. 
Brief descriptions are given of the egg and the egg masses. It is stated 
that the latter w^ere not as large as usual, containing as a rule only 
about 200 eggs. The eggs were laid the last week of June and the first 
week of July. The earliest caterpillars were seen about Geneva during 
the last week of March. The period of hatching extends over a month 
or more, and under normal conditions the caterpillars acquire their 
full size within 6 weeks. The author describes the feeding habits and 
the silk-spinning habit of the caterpillars. The forest tent caterpillar 
was observed sharing a nest with an apple-tree tent caterpillar. The 
first-named species, however, was never seen to enter the nest. The 
congregating habit of the caterpillar at times of molting is noted, and 
detailed descriptions are given of the caterpillars during their different 
stages between the molts. This insect usually pupates inside of rolled 
leaves, but it was observed to pupate in large numbers on fences, out-' 
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bnildings, and even on tlie gTOund.' The moths issued from the cocoons 
from June 26 until July 8. Two thousand iive hundred cocoons were 
collected for observation. Out of this number^ 794 produced male 
moths and 672 female moths; 312 of the cocoons were parasitized, 'and 
722 did not hatch. It is thus seen that about 40 per cent of the cocoons 
failed to produce moths, and a little over 12|' per cent were parasitized. 
The author reproduces detailed descriptions of the inale and female 
moths as given by I)r.*Fitch. 

Among the birds which are reported as preying upon this insect may 
be mentioned the black-capped cliickadeeyyellow-billed cuckoo, Balti- 
more oriole, American red start, catbird, and robin. The more note- 
worthy insect enemies of the forest tent caterpillar include the following 
predaceous species : Calosoma scmtator^ 0. caluhmi^ FoMsits placidns^ and 
P. se/Hi'^entris, Among the parasitic insects which were bred from the 
cocoons we may note the following: Pimpid mnqimitor^ P. pedalis^ 
Theromafiilveseens^ and IHglochis omnivoriis: 

By way of artificial remedies against this insect the author recom- 
mends the following measures to be adopted: The destruction of the 
egg masses, spraying with an arsenical coiupound for poisoning the 
caterpillars, the destruction of the caterpillars while assembled in 
masses on the trunks and large branches, and the method of jarring 
and banding. For banding the tree the author recommends tar mixed 
with two parts of raw oil or raupenleiin. The moths are readily 
attracted to the light and may thus be caught by a lantern trap. It 
may be advisable to collect the cocoons, but if this is done they should 
not be destroyed, but should be placed under a netting with meshes of 
such size as to allow the x)arasites to escape, but to prevent the escape 
of the moths. For sj)raying the larger shade trees it will be found 
advisable, where it can be afforded, to use steam power aiiparatus. A 
rather extensive bibliographical list of literature on this insect is 
appended to the bulletin. 

The cherry fruit fly— a new cherry pest, M, Y. Slingerlanb 
{P!etD York Cornell Mcl Bid 17$^ jrp. figs, 7 ), — The larva of the 

fly, which is believed by the author to be EJiagoletis idngtilaia^ has been 
found infesting cherries in one orchard of Massachusetts and in several 
of New York. The mature flies have not yet been bred from these 
maggots, and the provisional identification by the author may there- 
fore prove to be incorrect. Adult flies of the species to which the larva, 
are referred were noticed in considerable numbers about the cherry 
trees and upon the cherries. These flies were not observed depositing 
eggs nor were uninjured eggs secured for study. It is believed that 
the eggs are deposited eltlier upon the skin of the cherry or just beneath 
the surface. The maggots feed upon the flesh of the ripening cherry 
near the pit Ordinarily there is but a single maggot in each cherry, 
but occasionally a second smaller one was found. This pest attacks all 
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varieties of clierriesj v^liether sweet,, sour, subacid, early, or late. One 
unfortunate feature of infestation by this insect is that tbe presence of 
tlie maggots within the cherries can not be surmised from the external 
appearance of the fruit. The insect has been reported from Belmont, 
Mass,, Ithaca and Geneva, N, Y. Some cherry growers noticed, this 
insect in their fruit last year, and the correspondent from Beliiiont, 
Mass,, believes that his fruit has been infested for 4 or 5 years. ' From 
the incomplete observations which have been made upon the insect 
thus far it is believed there is only one brood per year. 

remedial measures have been undertaken as yet, but the author 
presents a summary of operations which have been conducted in Aus- 
tralia, South Africa, and Europe iii the destruction of these insects. A 
brief bibliography of the subject is appended to the bulletin. 

Second report of the State inspector for the San Jose scale, 
W. B. Alw^ood {Biehmond^ 1899^ pp, 84^ map i). — This report contains 
a statement of the law according to which the State inspector of Vir- 
ginia was appointed and of the rules and regulations for the govern- 
ment of the inspector and assiwstant inspectors in their work on the 
eradication of the San Jose scale. The inspection work thus far con- 
ducted in the State indicates the presence of the San Jos6 scale in 318 
localities scattered over 36 counties. Tables are given showing the 
location of the different infected areas and the source from whicli the 
infection came. The author believes that the work of inspection in 
Virginia has materially lessened the distribution of the scale by means 
of interstate commerce. Attention is called to the necessity of thorough 
inspection and eradication methods in nurseries which have once become 
badly infested. Sixty-nine nurseries within the State have been in- 
spected, and treatment against the San Jose scale has been carried out 
in the 9 nurseries which were found infested, with the result that the 
scale has apparently been eradicated in 5. 

In experimental work with remedies against this insect, the autlior 
made use of all the better known remedies. For fumigation hydrocyanic- 
acid gas was produced according to the following formula: Fused 
imtassiimi cyanid, 98 per cent, 1 oz.; commercial sulphimc acid, 1| 
fluid 055.; water, 3 fluid oz, for each 100 cu. In. of space. It is stated 
that this formula is slightly stronger than is necessary, but is entirely 
safe with dormant jflants. 

A report is made on experiments conducted in one orchard which 
consisted of about 400 apple trees. Apparently the San Jos6 scale in 
this orchard had gradually spread from 4 original centers of infesta- 
tion. Tbe course of the distribution of the scale was in the direction in 
which the orchard was cultivated, and it is suggested that the spread 
of the scale, therefore, depended upon human agencies. The orchard 
was divided, for experimental purposes, into 3 sections, of whieb one was 
treated with Leggett’s whale-oil soap, another with kerosene, and a third 
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wltliC-TOocrs potasli soup. Legg'ett’a soap in tlie proportion of 2 lbs. to 
a gallon of water was applied Marcli 12. It was applied at a tempera- 
ture of 135° E, , Oil December 24 of the same year, an inspection of this 
section of the orchard showed that the trees were^ in good condition and 
tliat the scales \Yere all dead. 

Upon the second' section pure kerosene was sprayed on March, 21 by 
means of .a blast atomizer. The buds of the trees were , swollen at tlie 
time. Oil, March 28^ the same trees were sprayed with a 30 per cent 
kerosene- water mixture. On December 24 of tlie same year an exaiii- 
iiiatioii of these trees showed that the scales were dead and that no 
apparent injury had resulted to the trees. 

Good‘’s Iso, 3 soap was applied to section 3 in the same manner and 
at the same dates as in the treatment for section, 1. An examination 
of this section of the orchard on December 24 of the same year dis- 
closed the fact that the scales were apparently all dead and that all 
trees had escaped injury except one whicli'would apparently^ die. On 
November 4 of the following year living San Jose scale were found 
upon one tree which had been treated with kerosene. 

It was found impracticable during these experiuients to apply by 
means of a sprays machine any soap solution which contained 2 lbs. of 
soap to a gallon of water. At this strength the solution is too caustic 
and destroys the hose. The kerosene inethod is believed to be very 
etfectual and is much the cheapest method of the three. 

The San Jose scale law in Virginia empowers cities or counties to 
take siiecial action regarding the extermination of the scale. Such 
action has been taken in . a few cases and the author believes it is a 
valuable, provision in the law. A list of plants which are known to 
serve as host plants for the San Jose scale is given, togetlier with a list 
of publicmtions of the Yirginia Station and State insiiector relative to 
the San Josty scale. 

C,rude petroleum as an insecticide, J. B. Smith [Neio Jeymj 8tm. 
IhiL ISS^ pU. 4),--^ use of crude petroleum ais an insecticide 

was first suggested to the author by L. B. Schenck in the winter of 
1897-98. This substance was believed to be dangerous to fruit trees 
and was therefore experimented with rather cautiously at first. A 
dwarf Duchess pear tree wiiicli was thickly inenisted with San Josd 
scale received an application of crude petroleum in January, 1898, All 
scales were destroyed and the tree remained uninjiired. In March, 
1898, the section of the orchard in which this tree stood was treated 
witli a 30 per cent crude oil mixture. The growth of the trees seemed 
to be stimulated and no trace of injury from the insecticide was mani- 
fested, On March* 15, a dozen pear trees in early stages of growth 
wTcre sprayed. In this experiment some injury was produced, a few of 
the twigs being killed outright. As a winter application the insecticide 
,'^Md ,p,roved' thus, , far ' very satisfactory, ' ' The author now requested 
,Y)ertain ho,rticulturists to make experiments uis checks '"'upon his own 
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work, Henry Pfeiffer niafle application of crude petroleum to peaoli 
treCwS in a series of sprayings. Tiie insecticide was applied Marcli 2T5 
31, and April 14 and 28, ISlo injury to the trees was prodiicjecl by tliese 
iiX'iplications. In aiiotlier location. 000 x>eacli trees wliicli were incd- 
erately infested with scale were s}>rayed with a 30 per cent ini,xtiire of 
crude petroleiiiii and water during March. The scales were killed and 
tlie trees did not suffer from the application. Fifty gallons of oil were 
used upon tiie 600 t^rees and application was made by means <>f tiie 
Verrnorel nozzle. Three peach trees which were spra,yed early in April 
with 6 qts, of crude oil were freed from the Sari Jose scale by this ap- 
Xilication but were killed by the insecticide. 

CiiiTaiits, gooseberries, rasxiberries, and lilackbeiiies were siirayed 
with 30 I'ler cent crude oil without injury to the plants. A number of 
young apxile trees in the nursery row had become badly infested witli 
San Jose scale and were taken out and painted with iindilated crude 
■oil l>y means of a wiiitewash brush. The scales -were all killed and 
the trees rvere without injury. Similar results were obtained in a''|)liim 
orchard of 100 trees ■which was sprayed with undiluted oil. 

Satisfactory experimeiits are reported from the use of an emulsion of 
crude petroleum made aeconliiig to the following formula: Olein soap, 
8 lbs.: crude petroleum, 40 qts.; water, 40 qts. 

In all a, bout 4,000 trees other tlia'ii cherry were treated witii crude 
petroleum eitlier undiluted or mixed with' ■from '60 to 70 parts of water. 
These trees varied in age fron.i stock in the nursery row to old trees in. 
full bearing. Iso cases ■of injury were reported from applications which 
were made in the winter. On the contrary, the trees seemed to show 
increased vigor. ■Tiie fruit buds were not found to have, been injiirecl, 
although the observations on this point were not complete. The 'author 
coiicliules that crude petroleum is not suitable as a sii'miner application, 
either'}) tire or iiiidiiiited. This substance docs not evaporate readily, 
and on small brandies it ultimately passes around the wiio'le branch, 
even wiieii during the application it only touched one side. It does 
not usually penetrate through the siiperhciaT layer of bark, yet it 
remains as an oily covering tor some weeks and the San Jose .scale can 
.not penetrate, even-a'fter tlie- application has been upon the tree for ii' 
■'month. The author believes that crude petrolemii is. as effective in the 
destructioii of scale insects as' kerosene and that it is harmless even to 
■dbe'iriore tender varieties of trait trees. It is recommended that when 
tlie'oilis used i'U an iindiluted form it. should be applied 'with a ¥.ert: 
morel nozzle,. Equally satisfactory results are obtained, however, when 
the crude oil is used mixed, with ’from 60 to -75 per cent of .water. Sum- 
mer applications of the oil may be made upon the Trunks aiul branches 
if care 'is exercised .that tlie oil does not. come in .contact with.,, th'6', Mi-,' 
age. .Close observation must be kept.upou ■theem.'uls'ion.s'prayers^ if "sucli 
'■niachiiies are used. It is found tliat They .are often unreliable, throwing' 
■at times a|most undiluted oil' and at other 'times almost pure" w.ater. 
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EXPERIMENT STATION RECORD. 


Methods of pro'diiciiig honey, F, Greiner (Tmws. New York State Agr. aSoc. and 
New Yorlv Bureau Farmers' Inst, Ept, 1S98, pp. SOO-306), — A discussion of tlie most 
Buita])!© arrangement of frames and hives for a large production of honey, 

Poiil brood in bees, E. E. Eoot (Trans. New York State Agr. Soc. and New York 
Bureau Fm'mers’ Inst. Ept. ISOSj pp. 307-314). — An account of the nature of foul hrooil, 
with a statement of treatment to he adopted against it. The laws of Wisconsin and 
Few Yorlv I’egarding foul ])rood are appended to the article. 

The respiratory products of the egg of the silkworm during normal incuba- 
tion, E. Quajat (Ann. JL Sta^. Bacol. Padora^ST (1899)^ prp. S7-81,pts. 3). — An experi- 
mental study of this problem under various conditions of iiicnhation, such as incii- 
hatioii Avith rapid and constant elevation of icmperature, tiicubation iii dry and 
Inimid atmo8j)here, and slow and gradual incubation with a comparison of the 
behavior of different races of silkworms under these conditions. 

The infiueiice of external conditions upon th^ physical properties of the 
cocoon of silkworms, E. Verson (Afin.B. Staz. Bacol. Padova, 37 (1899), pp. 93-90). 

Oil the wintering and incubation of the egg of the silkworm, E. Quajat (Ann, 
M. Std:^. Bacol, Padova, 37 (1899), 13-43).— An experimental study of the following 
problems: The inffuence of estivation or of a long preparatory stag© upon the 
duration of the period of hibernation, and a determination of the miuinium time 
necessary for complete hibernation. 

The action of “epicarin” upon the mange mites of dogs, ReCtENBOGEn 
(Monatsli. Prakt. Thierlt., 11 (1900), No. 4, pp. 143-149). — This substance was found by 
experiment to have oiily a slight etfect upon the mites. 

The*color relation between the pup3e of Papilio machaon, Pieris napi, and 
many other species and the surroundings of the larvae preparing to pupate, 
F. Merrifield and E. B. Poulton( 7Vrt;ns. Ent. Soc. London, 1899, pt. 4, pp. $69-433),— A 
detailed account of experimental studies upon fhe interrelation between insects and 
their environments with regard to the influence of the intensity of light and the color 
of enviroiiinent upon the color of the insects. 

On sexual dimorpiiisui in the rutelid genus Parastasia with descriptions of 
new species, G, J. Arrow ( Trans. Ent. Soc. London, 1899, pt. 4, pp. 479-499 pi. 1). — An 
account of the striking differences- in size and occurrence of the two sexes of tlie 
species belonging to Parastasia. 

Dimorphism in the two sexes of a new species of Cecidomyidce, J. C. H. De 
Meijere (Tijdsclr. Ent., 42 (1899), No. 3, pp. 140-152, pis. 2 ). — A study of this phe- 
nomenon in a species of Moiiardia, 

On the metamorphosis of insects, C. Perez (Bill. Soc. Etii. France, 1899, No. 20, 
pp,S98-4.02). — A study of the action of the leucocytes in ants and Tineidic during 
mefcamorphosis. 

The ants of Madagascar collected by A. Mocquerys, C. Emery ( /iMh JSoc.Ent, 
JtaL,31 (1899), No. 1-4, pp. 363-290, figs. 8). — Descriptive and biological notes upon 
a iHinaber of s^iecies, some of which are liere described for the first time. 

The visitors of the Caprifoliaceae, J.H. Lovell (Amer. Nat., 34 (1900), No. 397, 
pp. .37-51) . — Notes on the insect visitors of a number of species belonging to this 
family of plants. . 

Hop dogs, F. V. Theobald (Jour. Southeast. A ffr. Col., Tfge, 1899, N^o 8, pp, 35-38). — 
Economic and biological notes on Dasychira pndibunda, . Orggia antiqna, and Forthecia 
anrijlua. 

Injurious fruit insects, E, Goethe (Ber. if. Lehranst. Ohst,, Wein n, Gaj'tenkau, 
Gelsenheim, 1898-99, pp. lB-24, figs. 3). — Notes on ostreaformis, A. scutiformis, 

Biaspis fallax, species of Pari atori a, NcteoHdum lanigera, nnd Anthonomus pomormn. 

Fruit flies, T. W. Kirk (New Zealand Dept. Agr. lipt, 1899, pp. 232-234, figs. 7 ).' — 
lAoies on Tejyhritis tryoni nnd Maltei'ophora oapitaia. 

The “ cankerworm,” G. Aixen (ScL Amer. Sap.^ 49 (1900), N'o. 1255, pp. 20122-20124, 
figs. 19; rejmnied from the Strarid Magazine), — A popular account of the periodical 
cicada and the army worm, * 
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Experiments in fighting the woolly aphis, SorJKLr.EXivEnciEK (FtlkrmgKs Landw. 
Ztij., 48 {1890), No. 18, pp. 606, 697). 

A pest of woodland and grove, E. H. Hall ;incl V. H. Lowe (Kew Yorlc StaieSia. 
Bui. 159, popular ed.,pp. 6, figs^ 8). — This is a j^opular siimioary of Biilletm 159 of the 
station (E. S. E., 11,, p. 865). 

The destructive green-pea louse, W. G. Johnson {Canad. Ent.,39 {1900), So. 0, 
pp. 56-60, figs. o). — Notes on the habits and life history of Xcctaroplioru desBuefor. 
Bassus Jwtorlns was bred from this insect. Ladybirds, Byrphiis dies, and laeewiugs 
were observed as predaceous enemies of the louse. 

The iiisect foes of tobacco (Sci. Jmer. Sup., 49 {1900), So. 1157, pp. 10146, J0147 
figs. 5). — Notes on Protoparce coleus, Epiirix parvuJa, Ilellotlns annigera, Lasioderma 
serricorne, (Ecanthus nkeus, and other insects injurious to tobacco. 

A new insect pest, J. Chamberlain (.S’ci. Amer.,81 (1900), So. 5, p. 40).— An 
account of the damage done to white hirch hy JgrUits auxim in Buffalo and vicinity. 

Notes and descriptions of some species of western Australian Coccidae, C. 
Fulleij (Trans. Enl. Soc. London, 18fj9, pt. 4, pp. 435-478, pi. 1). — Notes upon about 
100 species of Coccida*, with descrii>tions of some new species. 

Cyclopodia horsfieldi, a new species of Nycteribiidee from Java, J. C. H. De 
Meijere {Tijdsvhr. EntK, 41 (1899), So. 3, pp. 153-157, fig. 1).—A description and 
notes on the hahits of this species which was found on IBeropus ediilis. 

Ephestia kuelmiella Y. Mayet {Prog. Ayr. et Vlt. {M. IJEst),ll {1900), So, 1, pp. 
30, 31). — Brief notes on the hahits and life history of and remedies against this 
insect. 

HeliotMs armigera (EpL Govi. Gardens and Paries hi Mysore, 1897-9^, pj). 17-10). — 
A list of plants which are attacked by this insect, with recommendation of well- 
known remedies. 

Revision of the Lathridiidse of boreal America, H. C. Fall (Trans, Amir. Ent, 
Soc., 16 {1899), Afo. l,pp. 101-190, pis. 3). — A monograph of this family of beetles, with 
notes on the hahits of the various species. 

Lecanium viiide and its extermination, H. Potel {Bol. Inst. Ayr, Sm Paulo, 10 
(1899), So. 8, pp, 464-468).— A description of the insect, with an account of its habits 
and life history, and brief notes on remedies for its control. 

A new species of plant louse injurious to violets, T. Peroande {Canad. Ent,, 
82 (1900), So. 2,pp. 29, 30). — Describes as new, under the name llhopaloslphum riola\ a 
species of j)lant louse which is quite generally distributed in the United States and 
Canada, and which attacks violets, especially in greenhouses. 

The purslane sawfiy (ScMzocerus zabriskei), F. M. Webster and C. Sf. Mally 
{ Canad. Ent., 32 (1900), No. 2, pp. 51-54, jigs. i)),-T-The eggs are deposited on the edge 
of tlie leaves of the common xjurslane. The insects puxiate in the soil at a depth of 
about 1 in. The entire life cycle occiix>ie8 about 3 weeks, and there are prob- 
ably 6 generations in a year. This sawtly is parasitized by a sjjecies of Ichnentes. 

A plum-tree disease PRiLLiEUX and Delacroix (JhE. Alens. Soc. Cent. Agr. Hort. 
et Aeclim. [Ntcc], 39 (1899), No. 12, pp. 215, BIG). — A description of the work of Scolytid 
beetles. 

Sitotroga cerealella, V. Mayet {Prog. Agr.et Fit., 16 {1899), No. 53, pp. 773-777 ).— 
A description of the insect is given, with an account of its geographical distribution. 
The remedies which are recommended by the author are the ap]>Iicatioii of heat and 
the use of a machine through which the grain is passed and in which the insect is 
said to he killed by a mechanical shock. The machine can be operated by two nien 
and consists essentially of a cylinder within a cylinder, both furnished with metalMe 
projections upon their opposing surfaces in such a manner that when the machine is 
in motion, the grain and insects are subjected to repeated mechanical shocks, 

Tortrix ambiguella and means of combating it, J. PERBAiir> (Pro/h J^^^^^ 

.( M. VEst), 21 (1900), No. 2rPP- dO-42, pi. jf).— Brief notes, on the, habits of this insect 
and remedies to he applied against it. 
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experime:nT statio:x eeooru. 


FOOBS— AMIMAL PEOBIJCTIBl'. 

Tile proteids of wlieat flour. fL Si^Yimn^ llnfneHota: Sta. BhI. f;3, 
2)j>. Tlie aiitlior gives a soiirewiiat exluiiistive review of tie* 

siibjec?t; of ilie elierijistrr of wlieat proteids, and reports a study of tlie 
proteids of a .nuniber of samples of wlieat dour and oilier iriillitig prod.- 
nets. The |>riiicipal cone! visions follow: 

‘■‘I]! tlie iiillliDg of wheat a. partial ■meeliaaical separatioi) of tlie Tarions proteifis 
takes jilace. The gerro proteids are eonii^osed largelv allaiirdr! and gloIrdliLi 'bodies, 
while the bran and shorts contain only a'bout 50 per cent of the total nitrogen in. 
the fi.9rjii of gliiniin and gintenin. The renioyal of the bran shorts ami germ from, 
fclie fioiir in the process of milling results in an iiierease in the gliadiii-glnteiiin con- 
tent of the tbuir, the iionglnten proteids being removed mainly in tlie oliUI products. 

‘‘In the pi-d.eiit Hour from soft wmtxnmvheat 73.90 percent of the total nitrogen 
was in the form of giiadiii, w].iile in the imtent Hour made from hard winter wlieat 
a.ii average of 63. 6S per cent of the total :iut.rogeu W'as in the lorrii of giiadin. The. 
sticky c,l:]aracter of the dough of the soft wlicat was probably due to an excess of 
gliadiiij and a deficient amount of glute.iiin. A we 11- balanced giuteii is coiii]>osed ' 
approxim5,ttely of 65 per cent gliadiii and 35 per cent gintenin. , , 

‘'‘The glladiii-glute.i:iin ratio in the dhfereiit grades of llonr made from the saiiio 
wheat varies from 25 to 75 in the Red iJog, to 65 to 35 in the liigln:.'st patent. The 
loAver grades of Hour contain, appreciably more protein than the Idgher grades^ hut 
the glia.(liii and gintenin in the lower gradewS are not present in the right propor- 
tion to form a well-balanced gluten, capable of ex.j)ansiou, and able to produce 
bread of the best physical properties.” 

Pliysical properties of nuts, C. P. Pox {Afp\ UdMcatioM^ 2 (1899)^ 
Kck iy . 17-19). — Tlie aiitiior reports a iiuiiiber of pliysical cietermi- 
iiatio,as made with different imts in the laboratory of W. E. Lazeuby 
of the University .of Ohio. These include the number of Rots -^^he 
poiiiidy the percentage of kernel to shell, and loss of nuts i.i>et'ackiiig^N 
The comparative money value of nuts was also tested. /'I'ilberts and 
peanuts gave the largest number of niuts to the ' poFfad.:,,,,,:,^T^ percen- ; 
tage of kernel to whole nut was highest in. the American' che'sln'if and 
lowest in iai^gechickory nuts.. ' TheToss in cracking nuts was' found to'"'"' 
be aboht 4 per cent, one-half of .this be.ing kernel ’we lay aside 
the imculiarities 'of individual taste and consider the. matter from a 
true financial, basis,. '.we find that-shellbark hickory nuts at 2 cts. a 
.'.pound and walnuts atl ct. a pound .are the ■ cheapest. ■ Of the true 
■.connoercial 'inits.the^p'eaiuitat 5>3^cta a pound is the most ecoiiomicai; 

■' '' .Ijemoa 'flavoriiig extract and its substitutes, A* S. 'Mitchell 
(JouF, Arntw, 'Chem. Soe.^ 21 {1899% Ah, 12pi)i}. 1132-ll&7%~T\i& mitliov 
examined aTiiiiiiber of s.a!np,les of lemon flavoring extract i,ii the course' 
of work for the ,Wisco,iisin Dairy and. Food Commissioin ' The method's 
followed are deseii bed in 'some detaih ■ 

‘'Li prelimioary exam I nation' of the extracts siipp'licd by grocers showed them, to 
contain alcohol in amounts varying from 14 to 94 per cent by 'weight and oil of .lemon 
from 0 to 8 per cent*. , , , 

‘•The extracts, io'w in alcohol had in many ca,ses 'a 'line,'' aroaia derived from agita-". ' 
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taoii wi till new oil of lemon in some eases bui: more freijnently produced ler eitral and 
tlie so-called ‘'soluble oil of lemon/'' or from lemon-grass or citronelbi aldeliyde and 
frequently with the jidditionof tincture of nutmeg, mace, or ca|'»slciiriL Tin? eheai'jer 
grades contained so little oil in solution that the addition of water frequently Ifiiled 
to produce turliidity.'-’ 

Forage plants, fodders, and feeding stuffs, F. T. Sh'utt {Ctnyi^la 
Farms Ik 2 )fs, 189S. U 8-151). — Tlie eoinpo^^itioii is reported of 

hay iToro a iminber of native grasses from ^niplaiids and low laiids*’ in 
Maiiit«)ba and the Northwest Territories, timothy and hroiiie grass liay, 
soy-bean forage, oat shorts, oat dust, oat-meal dust, oat sereeniiigs, 
molavsses refuse or sirup, and cocoa shells, the latter analysis iindiidiiig 
fertilizer constituents. The hay from the native grasses and sedges 
included Carex aristata and C. strieia : iJeijen.rui -neglecfa and . Carex 
sirlefay 1:1; Ckirex stramFiea ; Foa pratensis^ P, serofina, and Phlenni 
P'ratense; Deyeuxia eonfinis and Mordeum juhatum; 'Festnxa [Fluminia) 
ariindmami (white top); Festiiea scahrella, Ayropyron ylaiieum. jiiid 
A, tcmnmm; A. glmicum^ A. canimmj etc., and weeds; and Sporoholrs 
euspidaius. The composition of a number of these follows: 

Composition of hay from Manitoha and the Xorthwest Terriiorks, 


Name. 

Water. 

Protein. 

Nitro^eu- 
Fat. tree 

extract. 

Filjer. 

Ash. 

Albuini- 
13 aids. 


Fer cent. 

Fer cent. 

i 

Per cent. ! Per cenL 

Per eenl. 

Per cent. 

Per cent. 

Deyeitxia negUeta mid Carex 
stricta, 1:1 

6. ‘28 

10. 00 

3.52' 45.40 

28. 30 

0. 41 

. 10.02 

Care.ic straniinea 

G.38 ' 

7.0G 

‘2.51 ; 49.41 

‘20.52 

5.12 

1 . , 7. 5(,t 

Festnea (FltiMinia) ariindi- 
nacca (white top) ' 

7. 20 

1 6.75J 

2. 24 : 43, €1 

34.18 ; 

G. 02 1 

7.25 

iJeyeiixia conmm 

6. 65 

i 7.00 

2.75 41.52; 

35. S8 

(5. 20 i 

! 7. 50 

On rex arutata 

6. 05 

i 0.00 

3. 10 47. ‘27 

26, 03 

7. 65 

i 0, 69 

^poroholus euspidaius 

6. 33 

j 5.04 

2.S2 49.30 

‘28.62 

6. Ol) 1 

1 ' 6. 31 


The comparative value of upland and lowland ha\’' is diseiissiq]. 

The two samples of molasses refuse examined had the following 
composition : 

Composition of molasses refuse. 


1 

1 Airrogeii- ; 

Waiter. 1 Protein. : free ■■f,',,-.,,- Glucose. : Ash. 

i ; ‘ extract. ; ' ' 

Sample No. 1 ' 

Sample No. 2 

1 

Per cent. 
24.89 
26. 42 

1 1 

i I ■ ' > ‘ 

Per cent. ; Percent, i Per cent. '■ Per cent. , Per cent. 
7.81 1 5.98' 50.27; l.,95 I 0. 10 

6. 85 i 3. lU ; 50. 05 ; 5. 00, | S. 58 



This crude sirup, cost | ct. per pound and, in the author’s opinion, 
should ' prove a profitable feeding stufi‘. It is, stated that ixom '2 toA 
lbs. can be led per head daily economically and safely. 

. ''Digestion experiments with' sheep, .0. S., 'Fiielfs {GomiecUent 
"Storrs 'Ma, Kpt. 1S98, pp. Pd-f-PPO).— Continiii.ng tlw work of previous 
years, a' number of digestion', experiments with sheep are reported. 
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Tlie usual iiietliods were followed. A sumuiary of the experiments is 
given in tlie table below: 

Coe^leients of difiesiihiliiy — exi)ermi€)iiH wilh sheep. 



2 = 1 

Fat. 

Nitrogen-: 
free : 
extract, i 

Fiber. 

. , 'Available 

® ■ 1 energy. 

Swcii-'t corn fo<ld«r (green); 

Per cent. '' Per cent. 

Per cent. 

Per cent . ; 

Per cent. 

Per Cent. [ Per cent. 

jiverage of tw» sIkm'P 

Oat aisT p«;a fodder (i:reen); 

6h. 4 , 60. 3 

70. 3 

73. 7 : 

62. 0 

58. 3 : 65. 7 

a verage of two sheep 

Sot bean fodder Igl-eeu); 

o8. 3 ; 69. 2 

56. 0 

62.2 : 

48. 6 

■ 37.3 ; 54.1 


06.8 ! r.2 

36.0 

78.6 1 

44. 3 

60 4 

Sweet corn fodder (green); 


average of two sheep 

Barley and ]>ea fodder 
(green); aYorage- of two 

T6.() : aa.2 

60. 2 

SI. 8 1 

58. 9 

31.6 : 71.9 

sheep •- 

Barley f<aider (green) ; aver- 

71.2 : 74.5 

1 1 ' 

58. 5 

75.5 ; 

61.2 

53. 7 ; 65. 2 

agtf'of two sheep 

Fine rowen hay ; average, of 

08.2 i 68,7 ; 

49.1 

74.0 ' 

55.9 

1 41.8 ■ 62.2 

four .sheep. -.1 

Fine rowen hay an<I Cleve- 
land tl ax meal; average of 

64.6 I 72.5 ; 

45.2 

62.3 

65. 7 

45.9 : ,58.3 

three sheep 

Fine rowen hay and Quaker 
oat feed;' iu'erage of three 

67.9 I 78.8 : 

53.4 

60. 4 : 

69. 6 

37.0 : 59.0 

sheep 

61.3 ; 68.5 

56.3 

62.8 

55. 0 

34.7 58.4 


The results of tliese and earlier digestion experiiiients at the station 
are Buiumarized. 

On the digestion of milk, it. W. Eatbnitz {Arch, Anai. «, Physiols, 
Fhymol Abt, 1899^ Ao. 1-2^ py. 53-59), — Cats were fed sterilized 
whole milk; milk and water; fat milk, /.£?., a mixture of cream, skim 
milk, and water ; milk and water containing sodium carbonate^ pancre- 
atin, and a mixture of the two; and milk and water containiiiig hydro- 
chloric acid. Two or three hours after the food was given the cats 
were killed and the stomach contents analyzed. Among. the conclu- 
sions drawn were the following: Milk diluted with water leaves tlie 
stomach more (|uickly than whole milk. Of two.samples oi milk con- 
taining the same amount of fat but different percentages oMitrogen, 
that containing the least nitrogen leaves the stomach sq ^fc r. ThC; 
values obtained show, 'according to -the author, that resorjiffin in the 
small intestine does not keep pace with the passage of fo| 'from tlie 
stoinach. Neither sodium carbonate, pancreatin, or hydrii \loric acid 
or a mixture of sodium carbonate and pancreatin hastene/st % passage 
- of milk from the stomach. ' ^7'; 

■ Iiive stock at the Central Experimental Farm, 7")-”^AIjni>ers 
{(Jmuida ExpL Farms Bpts, 1898^ pp, -75-55). —Statistics a.^'-tjAen of the 
horses, cattle, swine, tioultry, and bees kept at the Oeii ttal ; xxierimentai 
Farm, and feeding experiments with steers and swine are r^^ted. • 

' Fzperiniejits in the feeding of steers^ 1557-55 '(pp. 74-86). — Tests 
11 lots of '2 steers each ' were made with a view to learning “low beef 

J ti be produced at the smallest cost, ho w such products as the farmer 
n easily grow can be used to the best advantage, and what results are 
d where rations are fed the nutritive ratio of which is wid^ than is 
ually recommended,’’ ' 
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111 all cases except lot 0 the test covered 10 weeks aii.d was divided 
into 4 periods of 4 weeks eaclt. Lots 1, 2, 5, 6, 7. 8, and 11 were fed a 
coarse fockler coiisistiug- of silage, turnips, cut kaj, and cot straw. Lots 
3 and 4 were led silage bay, aud straw: lot 9, timothy bay and turnips; 
lot 10, broine- grass bay aud turnips. In addition .the auiroals were fed 
bran, cotton-seed meal, oil meal, and Jiiixed loeal, consisting of equal 
[')arts of peas, barley, and oats. The steers were given ail the coarse 
fodder they would eat up clean, were' watered twice daily, and supplied 
with salt. The amount of grain fed differed in the different experi- 
ments but in general was increased' as the test progressed. ' Lots 1 to 4, 
inclusive, were not given ineal until the second period. The nutritive 
ratio of the. rations varied but was in no case lower than 1:7.7 in the 
first x>oriod and 1:5.2 in the last period. The results of the test are 
siinimarized in the following table: ■ 


Ites u 1 is 0 f feed I nff s leers . 



Avera.iie 

\vei.!4'liFat 

begiuElug. 

Total aaiii 
]»er steer. 

Cost of food 
])er pc) 11 11(1 
of jiaiu. ' 


Average 
veig'lit at 
begiluuiig. 

Total gain 
per sL.'.‘ei*. 

Cost of food 
])er pound 
of gain. 


Potmds. 

Pirumls. 

Cents. 


1*011. nils. 

Fomids. 

Cents. 

Loti 

850 

155. 5 

4.22 i 

Lot 7 

952.5 

216.5 

6. 53 

Lot 2 

9T j . 0 

1 188 

' 140. 5 

) 4. 61 i 

i f.lltS- ! 


: 199. 5 

; 188 

5, 74 

Lots 

hb'.'i 

6.59 ; 
4.83 ■ 

i Lot 9 ! 

940' " 

6. 75 

Loti 4 

867. 0 

103. 5 

! Lot 10 ' 

882. 5 

' 122-5 

7.31 

L(»t5 

Lot 6 

852. 5 
! 972. a 

169.0 

218 

i 6. 58 : 

1 5.75 1 

1 Lot 11 i 

695 

’ 198. 5 

1 

4. 96' 


The best results were obtained, in the authors opinion, with lots 1, 2, 
4, and 11. The experiments at-e not discussed in detail. 

Ex^ermenU in Jattening swine (|)p. 86-88).— The value of feeding 
whole and ground grain, dry and soaked, as well as the value of a 
mixture of soaked ground grain and clover, was tested with 5 lots of 4 
crossbred swine each. Lot 1 was fed a mixture of uiigrouiHl tmts, 
barley and peas and bran, 2:2:2:1. ■ Lot 2 was fed the same mixture 
soaked in cold water for 30 hours. Lot 3 was fed the same mixture 
ground and dry; lot 4, ground and soaked in cold water; and lot 5, 
the same grain ration with sufficient cut clover to make a mixture of 3 
parts of meal to 1 of clover by weight. The. mixed meal and clover 
were soaked in cold water on an average for 30 hours. The test began 
tJ Illy 20, 1898, and covered 14 weeks. The pigs were fed all they would 
eat up clean. The following table summarizes the results:- 


Eesiilts of feeding swine. 



Total 
weight at 
beginning. 

Total gain 
per lot. 

Food con- 1 
sunied per ! 
imtiud of I 
gain. 1, 


Total 
weight' at 
beginning. 

To'feal gai,ii 
per lo't. 

Food con- 
■snmed .per 
pound of. ■ 
gain. ■ . 

Lot 1 

■Lots , 

Lot. 3 

i Pounds. 
270 1 

! ' 263 ' 1 

: . 275 ' 

Founds. 

432 

422 

505 

PoumU, ; 
4.08 

3.88 , . : 
3.56 ; 

Lot 4 

Lot 5 

Pounds. 

2m . 1 

■'' 273 ■ i 

I 

I Pounds. 
496 

: .274 '. ■■ 

Pounds. 

' '3:76 
tt4.80 


a This includes 3.6 lbs. meal aud 1.2 lbs. clover. 


No conclusious are drawn froin the tests. 
2013!)— No. 9-^6 
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Experiments in feeding steers, S. A. Bedfori) {Ciumda 
Farms Itpt.s. ISfF^ pp. gofn SOI), — The vjiliie of marsh hay as compared 
witli mixed straw was t-ested with 2 lots of 4 steers each. Lot 1 -was 
fed a ration consisting of 20 lbs. of cut iiatiye marsh-grass hay, oO lbs. 
Swedish turnips, and 3 to 7 lbs. of chopped barley, while lot 2. was' fed 
2§ lbs. of mixed cut straw, the same amount of Swedish turnips as lot 
1, and 5 to 0 lbs. of ehopi>ed barley. The steers were fed for 112 days. 
They were purchased for 3 cents per pound and sold at fhe conclusion 
of the test for 4 cents per 2>oiind, live weight. The financial statement 
is based on liay at $5 per ton, turnips at o cents per boshel, 'and 
chopped, barley at half a cent a pound. Xo value was assigned to the 
straw. 

Lot 1 made an average daily gain of 1 lb. 6 oz., and lot 2, 1 Ib. 4 oz. 
The average profit per steer for lot 1 was 6T.o4 : of lot 2, $10.91. ^<^11 
would appear that bay is not essential to the successful fattening of 
steers, and that wheat farmers can utilize to good advantage a portion 
of their straw for that purpose.*' 

Expeiiiiieiits in tlie feeding of steers, A. Maokat (Cmuulw ExpL 
Farms lipU, 1S9S, pp. 369,370 ], — A feeding test with steers -at The 
Indian Head Expeririieotal Farni is briefly reported. Twelve 3-year- 
old steers v/ere divided into 4 lots of 3 each and fed from Xovembef i;3, 
ISOi, to Marcli Oj 1898. Lot 1 was given brome-grass hay and... silage 5 
lot 2,. wheat chaff and silage; lot 3, threshed broine gnass^ mlage’;'^^ 
bran; and lot 4, native hay, silage, and bran. In addition all the,: 
steers were fed 2 lbs. of meal (barley and wheat 2; 1) per head daily ' 
.during the second iiioiith, 4 lbs. during the third, and 6 lbs. diiringThe 
last month of the test. -•The rations were in the proportion of 2 lbs. , 
silage to each pound of dry feedf* The financial statement is based on' 
silage at $2, brome-grass hay a $5, threshed brome grass bay at $4, ' 
.native hay at $2, bran at $14, and wheat chaff at $2. per ton, and meal 
at I ct. per .poiiiRL 

The total gai'ns made by the. several lots were as follows: Lot i, 430 
lbs.; lot 2, 315'; lot 3, 355 ; .lot 4, 4G0. The profits on the respective 
lots' were' $27.39, $29.04, $34.09, and $44.65. 

■ Report on experiments on the winter 'fattening of cattle, 
1898-99,. J. W. Pat.E'RSON ( West 0/ Scotland Agr. Col Btil i, pp. 22),— 
To', '.determine 'the ca.iB'parative value of a 'niiinber of ' concentrated 
■thediog stuffs, .a test ' beginning, ...December 24,' 18'9'S, and covering 10(1 
days, was made at the Ho'ine Farm .of H, Ogilv.y .ut Biel, 'with crossbred 
steers ' selected from.; a herd of 80. 'v Daring a preIii:oi!,mry period of one 
.(.month,: tlie' steers were divided into^ 2 uuilbrm . lots, and 'at its .coin" 
elusion were .subcli'V'ided into, 4'" uniform. 'lots of 10 each. ' Lots 1, 2,. .and '3 " 
were fed a basal ration of ,560. lbs.’ of Swedish, 'turnips with oat hay and ' ' 
straw ad Ubttum-, In addition,' lot ■:1, was fed „60 lb.s.',of '.'.decorticated, ,'' 
cotton-seed cake and maize 2ueal'{l'':'L}:;' lot,'(2,, ,60 lb'S.'Of' linseed' .cake^^ 
lot 3, 60 lbs. o,f decorticated cotton-seed cak'd and dmiiised oats, (I:!),., " 



POODS — A NIAIAL PEODUCTION: 


877 


Lot 4 was fed a basal .ration of 840 lbs. of Swedisli tiir!i.i|)s wltli oat Imy 
and straw" ad libitmnj and bO lbs. of decorticated cotton-seed cake in 
addition. .During’ tlie last .17 days of tlie test, tlie aiiioiiiit of grain fed 
to lots 1, lb and 1 was increased to 80 lbs. At tlie same time the Swed- 
isli tnruips fed to lot 4 were increased to' 933 lbs. and. the grain ration 
to 40 lbs. 

The weights of tlie 4 lots at the lieginning of the test were SjOol’h 
7,908, and S^llolbs., respect! wely. The coiTespoiidiiig daily gains per 
head were I.IS, 1.35, 2.25, and 1.99 lbs., respectively. The feeding stiiflh 
were rated as follows: Linseed cake, 839.60 per ton ; decorticated cot- 
ton-seed cake, $29.66; maize meal, $25.25; Swedish turnips, $2,41); 
stra'W, $7.25; hay, $14.55; and oats, 54 ets. per bushel. Rating tlie 
steers at $6.72 per cwt. at the beginning of the test and 88.10 per cwt. 
at the ehpse of the test, and assuming the attendance was worth 12 
cts. ]'>er head per week, the profit on tlie 4 lots was $69.25, $40.15, 
86(.t90, and $57.18, respectively. 

Ill the aiithor''s opinion, the gains made by all the lots rvere very 
satisfactory, slightly the best bei'ug made by lot 2. The iiH'rease dur- 
ing tlie last 17 days of tlie test was said to be satisfactory for all the 
lots, and in the 'aiithor-s opinion the feedingmighthavebeeiiadvan- 
tageon sly eon tinned for some time. 

“Linseed cake jjroduced rather more increase than decorticated cotton-seed cake 
pins oats, but this increase did not repay the extra expense. Indeed, there was a rela- 
tive loss of $20.81 from, preferring linseed cake. When contrasted with the eotton-seed 
cake plus maize lot, tki employment of.piire linseed cake wus still more nnprofitalde. 
Decorticated eotton-seed' cake plus maize yielded exactly $29.10 more profit than 
lin.seed c'ake—'tlie extra gain being all a saving in expenditure. These results merit 
the attaritio'ii of feeders. . . . In a season of root scarcity, the advisability of limi't- 
ing the ' tnrnl|>s, as in lot I, and giving mai/e instead, will be specially apparent. 
Again, liookiiig to lots 3 and 4, wdien turnips are worth $2.40 per ton to sell it xvill 
pay better to restrict them as in lot 3 and give some oats instead when oars are sell- 
ing below 59 cts. per bushel 'of 40 lbs., or $4.72 per (juarter. As the same amount cd' 
Swedish turnips and practically the same tiuantity of hay and straw 'was consumed 
'by tin*' first 3 lots, the relative results arrived at above for the cca'iceiitrated foods 
are obviously in no wa.y iirlhieiieed l>y tbt^ fixed prices which were' placed upon those 
foods.'’’ 

Feeding' experiments on the winter fattening of iambs, C. B. 
Lyaian, red'iorted by 0. S. Phelps {Vonnecfwaf Storn 8ta. Rpt. 18.98, 
l>lh 221-228). — In these experiments, which are made with the eoepexa- 
tioii of C. E. Lyman of Middletield, who feeds each winter aboiit,4',000 
lambs for market, the fattening xTiliie of wide and narrow rations 'was 
compared,. 2 lots of 10 iambs each (mostly selected grade Shropshires), 
being used, for the purpose.. The test, which hega'ii .December ■,■21,, 
covered 2 periods of 31 'days each. Lot 1 was fed at ,firs'fc a mtioii' con- 
sisting of I pea meal and -4' corn, with-ahout ipartof clover rowen to 2„ 
parts of 'Corn silage.' ' After about 10 days bran was'sab,stitute'(l for part 
o,f the pea meal, since it was evident 'satisfactory gains could not: be 
'inade,ot,her'wis,e, Until the close' of. the.; test the grain ration consisted 



EX^SROIKXT .S1:ATI0N EECOFiD. 

of |;iea meal, bran, aiid eoru, F : 1 : 1, a imrritive ratio of 1 : 7,2. 

Tlie grain ration of l^it 2 eoiidsted of corn and pea meal 3 : 1, The 
coarse fodder in the first period consisted of corn silag'e and clover 
roweii 2 : 1 . During the second period the clover rowen was increased 
i. The iiiitritiTe ratio of the ration was 1 : 6 . 8 , Tiie lambs in lot 1 
weighed SS 2 , those in lot 2, 800 lbs. at the beginning of the test 5 the 
total gains diiriiig the test were 2T2 and 281 lbs., respectively. The cost 
of a poimd of gaiii in lot 1 was 4.03 and in lot 2, 4.77 cts. 

‘■•'It Avili be setMi tliriT tin* gains for tlie secoiul lot, whicli were fed the wide rations, 
are tanisiderablj larger than for the iirst lot, which had the narrow ration. The 
wide ration ilofcit'i was soiaewhat more expensive tiiaii the narTow' ration (loti), 
I>ur the average cost of 100 lbs. of increase 'was lt> cts. less fur the lambs fed the 
■wide rati 

A test was also made witli 200 lambs, which were fed well-balanced 
rations found by experience to be x>rotitabie. The test proper began 
'December 1, 1807, and covered 3 periods of 15, lO, and 17 days. In 
the first period the ration consisted of 107 lbs. each of corn and pea 
meal, 148 lbs. of clover roweip and 325 lbs. of silage. In tlie second 
period the clover roweii and silage reinaiued about the same, while the 
corn meal wa.>s increased to 181 , the pea meal diminished to 138, and 9 
lbs. of bran w’as added to the ration. In the third period, the 190 
lambs were fed 132 lbs. of corn, 100 lbs of bran, the saine €|iiaiitity of 
pea meal daily with about the same amount of clover rowen and silage 
as before. The nutritive ratio in the 3 periods was 1 : 5.8, 1 : 6.1, and 
1:5.6. respectively. The lambs were imrchased in Oliicago, A few 
clays after their arrival in Ooimecticut they w^ere sheared and ^fielded 
3| lbs. of niediiim wool per lamb, on an average. Near the end of the 
test it was necessary to slaughter 4 lambs and this tact is taken into 
account in tabulating the results for the third period. 

At the begiiyning of the test the lambs weighed on an average 73| 
lbs. each. During ]ieriod 1 the total gain of the lot was 1,140 lbs., and 
the cost of a pound of gain 4.58 cts.; during the second period the 
total gain w^as OOO lbs., and the cost of a pound of gain 7.01 cts.; 'while 
during, the third period the total gain was 1,230 lbs. and, the cost of a 
pound of gain 4.85 cts. The cost -is based upon, hay 'at $10, silage at 
$3, bran ,at $15, aiul pea meal at $13 per ton,, and corn at 3S.i- cts. per 
bushel. 

. “Tiie riitiou wlilvli the long run lias given ns tli© most satis'lVictory results in 
,feedi,og lambs is ooe very similar to tlnit used In the third period with the large lot 
of Iambs. A grain rat'ioii consisting of one-third conij one-third bran,, and one-third 
pea meal l>y weight, together with coarse fodder consisting of clover hay or,'clover 
rowen one corn silage two parts, has, on the whole given ns yery satisfiio-' 

tory returns. 

.Pig feeding in South D,akota, E. A., Bubheti?' (So'ielA;, 

^'BtiL '63j S5-98),— Two tests are reported wdiich'had, 'forfheir object 

a, comparison of some of the common feeding stuffs,, and the collection 



FOODS ANMAL PRO]'>UCTIOK. ■ 879 

of data regarding the cost of x)ork }>rodiictio]] froni coihidcjii gTiiins' 
under favorable conditions. 

The first test was made with oO piire-bred liiiroc Jersey, Oliester 
White, and Poland Gliiiia'. pigs, divided into 6 lots of 5 each. The pigs 
were from 130 to 160 days old, and averaged about 114 lbs. eacdn 
During* the summer they had been pastured on a Viiriety of crops, and 
were given some ground barley shorts and separator skim milk. The 
test began October 21 and covered 4 periods of 2 weeks each. Lot 1 was 
fed corn meal; lot 2, wheat shorts; lot 3, coni meal and shorts (1:1); 
lot 4, barley meal with wheat shorts (1:1); lot 5, corn meal and ground 
bar! 63 ’; and lot 6, ground baiiej’. Each lot x'eceived a little soft coal 
and salt, with a little copperas and sulphur occasionally. 

The average weights of the- 5 lots at the:- beginning of the test were 
801, 775, 723, 746, 711, and 726 lbs., respectively^ The average daily 
gains of lots 1, 2, and 6 were 1.53 lbs., 4.53, and 4.38, and 4.58 lbs. of 
food was required per pound of grain respectively. Tlie average daily^ 
gains of lots 3, 4, and 5 were 1.8, 1.64, and 1.44 lbs., respectively. The 
corresponding amounts of food required i:>er pound of gain were 3.9, 
4.29, and 4.80 lbs. 

The second test was made in l-^OS with 7 lots of 4 x>igs each, aiidwms 
imactically a duplicate of the i.)revioiis test. The lots were numbered 
from 7 to 13 consecutively. Lots 13, 11, 10, and 12 were fed, respec- 
tively, the same ration as lots 2, 3, 5, and 6, while lots 7, 8, and 9 were' 
fed the same ration as lot 4 in the previous test. After a preliminary 
period, during wliicli the pigs were pastured on barley ami oats or rape 
and sorghum, the test proixer began September 26 and covered 4 
X)eriods of 14 days each. The following table summarizes the results: 


IlesulU of feedlmj pujs — i^ecoml ij-perimcn t. 



Wei,ii'lit' of 
lot at 136- 
of 

test. 

i Food con- 1;" i 1 Weijilit of 

Average ; siirned per j' Average ^ lot at be- 

daily gain. lb. of ji ^ daily gain. A^'inniag of 

gain. !■ " ' Test. 

Food cou- 
sin in etl per 
Ik of 
gain. 

1 .nt 7 . 

■ Foutuls. 
612 
6t)2 
514 
614 

1 Founds, ' Founds. ^ l\nmd&. Ptmnds. 

\ L56 4.77 Lot 11 '• 581) 1 1.50 i 

Futnuls. 
4.48 
4.56 
5. 17 

1 S 

1 ■ 1.76 i , 4.82 ;Wa)r 12 592' 1.67 

i ■ 1.58 ' 4. 46 Lot 18 ' 561 ; 1.31 

i 1.65! 4.51;' ;■ 

Lot; 9 

'Lot 10 



. In discussing the profits of the 2 experiments, the difierent grains 
are figured at, $8 per ton. Lots 1-6 were valued at §3.10 at the. begin- 
ning and end' of the test, a shrinkage of 4 pier cent being made on the 
weight of the pigs at the close of the test, which was the averag.e 
shrinkage on the lot when purchased. Lots 7-13 inclusive were :p.ur- 
cliased at $3 per hundred and sold at the same price without shrinkage. 
The cost i)er pound of gain in the dilierent lo.ts was asJbllows: Lot, 1^ 
1.81 cts.; Jots 2 and 13, 1.88 cts. ; lots 3 ancill,;1.6,,cts. ;;' lots 4., .7, 8, and 
'9,T,82 cts.; lots 5' and 10, 1.9 cts.; lots 6 and 12, 1.83 cts. ' The author 
cahiiilates that corn meal returned in the 'form of pork, 113,60 xier ton; 
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slifsrts. 818?.20 |3er ton: corn meal and ^Ylieat sliorts (I:!), |15.4G 
|)er ton; littrley ami s1iort8 (1 : 1), 1 13.7(8; and corn (1, : 1)^ $1L804; 

and lairiey, 813.01). 

Tiie experiments are discussed in considerable detail. Tlie i)riiicipal 
coiiclasions iVillow: '^All foods and rations used in tlie experiment pro- 
duced gains tit a: cost considerably below tlie market i>rice of liogs 
at tiie time tliey were fed. All lots made tbe clieapest gains before 
reaching* 150 lbs. weight, but continued to make profitable gains iip'to 
or slightly past 200 lbs. weight. The largest consiiniers of food accord- 
ing to weight made the cheapest gains. Coim and shorts made the 
cheapest gains, and all the rations containing corn gave better awerage 
results tliaii all the rations containing no corn.” 

Feeding experiments -with blood molasses feed for horses, 
iJ. Goldschmidt {L(m(lman(lHhlade, 32 \1S99)^ No. 25, pp. 319-853 ), — 
Twenty-three, horses belonging to the Copenhagen Milk Supply Com- 
pany were included in the experiment. They were divided into 2 lots. 
Lot .1, made up of 7 horses, was fed the regular ration of barley and oats, 
1:2, during tbe first part of the test; later, oats and hay. Lot 2, made 
111 ) of 16 horses, received the same, feed with the following changes dur- 
ing the 3 periods into which the experiment was divided : In period 1, 2 
lbs. of molasses feed was substituted for 2 lbs. of grain ; in period 2, 2|- 
lb.s. ot‘ molasses feed was substituted’ for 3 lbs. of grain; and in period 
3, 3 lbs. of molasses feed took the place of 4 lbs. of grain. The amount 
of grain fed during the different periods ranged from 10-J lbs. to 12 lbs. 
and from 12 to 13 lbs. of hay was fed per head per day. The results 
obtained show that 3 lbs. of molasses feed had about the same feeding 
value as 4 lbs. of grain. At the prevailing prices, the molasses feed 
was cheaper than grain; replacing J of the grain with this feed, 
an anmial saving of |5,36 ])er horse would be effected, while in tbe 
ca.se of high prices for oats, the savung would reiieh $13.40 per horse 
annually.— T. wt woll. ' • 

Report of the poultry manager,' A. G. Gilbert {Ctfiuffhc Bxp-L 
Farms Rpts, lS9Sypp, 221-240^ pL figs, 5), — Statistics are given of the 
poultry kept at the station „ during the past year, methods of feeding 
them, comparative egg yield for 2 years, eggs set, chickens and ducks 
hatched, gain in weight of chickens, etc. 

, , E.rpeHmimtiil of ehicliens tvitJwut forced ‘methods^ (pp. 

234-240). — The relative merits for fattening without forced niethods of 
scrubs, ' first cross, and thoroughbred chickens were tested with 10 
lots of 4 chickens each made up as follows: Lots 1 and 2, barnyard 
chickens; lot 3, first cross’ light Brahma-Buff Cochins;, lot 4, light 
Brahmas; lot 5, Silver Laced Wyaiidottes;, lot 6, W.hita Indian Game 
'and White Java, cross; lot 7, Barred Plymouth Eocks; lot 8, White 
' Ply moutb 'Bocks; and lot 9, White Wyandottes. ' The lots 'were ted ,,'3 
times a day all they could eat of oatmeal,.barley,.aii(l; corn meal, ■2:1 :1,' 
mixed .with sweet milk. About 2 weeks after the begiiiiiing of the test 
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beef suet (1 ounce to each 4 fowls) was also ted each iiieaL The cliiek- 
ens were given grit and an abundance of water. Two of the chickens 
were pullets: the reniainder. cockerels. The test began October 31 and 
covered 8 weeks. During this x>eriod 1 ehiciieii in lot 4 died and 1, each 
in lots 5 a!3d 9 was not in good condition for a portion of tlie time. The 
foods consumed' and gains made xjei;’ week by the differeiifc chickens a'lid 
lots are recorded in detail. At the close of the test the cliicbeiis were 
fasted for 36 lioiirs x)revioiis to killing. They were killed by dislocating 
the neck, and carefully x)iucked dry and i)acked for slii|)iiieut. The 
weight after fasting 36 hours in lots 4 to 9. and in all cases the 'weights 
after pliickingj arc recorded. The weight of the entrails, of the 'waste, 
heads, feet, etc., weight after dressing, weight of the giblets, fat. tlesli, 
bones, and extractives obtained on boiling are recorded for 1 chicken 
in each lot. The results of the test are suiimiarized in the 'folio wing- 
table : 

IieHuli8 of feed in ff e.i'periiuenis with ehickens. 
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Ozs. 

Lbs, 

{k,s. 

Lbs. 

(ks. 

Lb.s. 

fks. 

Lbs, 

Oss. 

1 fks, i 

"Ai 

iks. 

fks. 

! iks. 

1 OZH. 

Lot 1 - . J 

4 

toj. 

f) 






4 

1 

1 1 

1 4 : 

SA i 

44 

10\ 

1 4 

.L<jt 2 . . . 

!"5 


5 
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4 
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3 

U‘ 

! Jg“ 

4 ; 

2 ” : 

39 

' "s“ 

1 3 
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6 
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8, 
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5 ; 
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5 

0 
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5 

5 
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5 

11 
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1 0 
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H 

20 

5.\ 

3A- 

49 

: 10^ 

■» 

Lot 9 . . . 

4 

ll 

1 6 

i-i 

5 

11 

a 

4" 

4 

2 

i 21 

5“ , 

■4 

44 

' 12“ 
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(7 These values w^ire determined with a reiu'eseiitati ve cliie.ki?n from oaeh lot. 

Poultry, S. A. Bedford {Canada .E.vpt. Farmn lipfs, lS9Sj ppp, 

303 ). — Tiie value of pullets compared with old hens as layers was tested 
with 2 lots of 11 cliickens eacli. Lot 1 was made up of 7 Black ])ili!iorca 
and 4 White ITymoiith Hock hens S4 to 4 years old, a'lid lot 2 of the same 
iiui'i'iber of pullets of these 2 breeds, 6 months old. All the chickens 
were fed in the morning a ration of e<iual parts of crushed mixed grains 
and 1 oz. of cut bone per fowl.. The food was moistened. . In the eyeii- 
ing they were fed whole wheat, oats, and barley 2:1:1. From January 
4 to .Martdi 4 the pullets laid 144 eggs aiid the hens 105. 

The xnilue of bone as an egg producer was tested .with 2 'lots each, 
consisting of 3 Plymouth Eock and 3 Black Minorca pullets'll months 
old. Both lots' were fed on bran and crushed mixed: 'grain 1 : 1,.' wet, "in 
the morning, and wheat screenings, oats, and: barley ,2 •. 1„: 1 in the evening. 
In a,ddition,,lot'l was -fed.an ■oinrce of '■ green., bone per chiekeii daily.'i'ii 
tlie morning.,' In, the ' J months: beginning January 44ot' i-.laid S3 ami' 
lot 2, 52 eggs.' 
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Tlie cost of a poiiiicl of 'gain when chickens are fattened in pens was 
tested with 4 Plynioiitli Eocks. In one month begiiiiiiiig October 25 
they coiisiiiiied 74 lbs. of wheat, 3| lbs. of oats, and the same amount of 
barley. The grain was crushed and fed moist in the morning and Avhole 
ill the evening. The chickens weighed 16 lbs. 14 oz. at the beginning 
of the test and gained 5 lbs. The cost of a. pound of gain Avas 3 cts. 

Coiicemiiig “slimy” bread, R. Senptxek (Chem. 3S {1S99), Ah. 7.9, S37), 

Canadian and Hungarian flours, P. T. Shutt {Canada Ex^jf. Farms IS'fJS^pjh 
15$, An analysis is reported of “ Rest Patent’’ and of Himgarian Hour. 

Composition of meat conserves, Pellerin {Jowr. Fhtirm, et Chim,, 6\sei\, 9 {1899), 
Ah. lOppp, 90-'85; al)s. in Zfsehr, Uniersucli, liahr. u. Genussmtl., $ {1900), Ffo. l,p. 99 ), — 
The author reports the exammation and analysis of hoiiilloii from canned meat. 

The digestibility of sterilized milk, Jemma (Clin* Med. Italimia; aim. in Diet, and 
Jlyg. Ga.z,, 16 (1900), Ah. 9, p. 5J).~The author reports, as the result of experiments 
in artilicial digestion, that the digestibility of milk is not impaired by sterilizing, 
and that sterilized milk dilated with a solution of milk sugar is more easily digested 
than pure sterilized milk. 

Contribution to the study of the composition of hens’ eggs, A. JucivENA.ck 
(Ziselir. Fntersucli. Xahr. u. DennssmtL, ;J (1899), Ah. 19, pp. The author 

studied especially (holesterin and other pliosxhorus compounds in egg yolk. 

Preserving eggs {Qneensland A gr. Jour., 4 (1899), No* S, pp. 418,419 ). — Sevenil 
methods of i)reserviiig eggs are quoted — as yu'eserving iu a water glass soliitiou, pre- 
serving with a solution of salt aud borax ymnred over eggs eoverc'd with vegetable 
ashes, and ytaeking in some material (bran, salt, etc. ) in tight l>oxes. 

Apple jelly, Look (Ztsehr. Ojfenil. Chem., J {1899), pp. 359-866; ahs. in Ztsclir. 
Zmiersuch. Nahr. n. Genussmtl., 9 (1899), No. 19, pp. 934, 935 ). — Analyses of a number 
of sorts of commercial jelly are reported. 

The composition of raisins, A. Borntkaojer {Ztsehr. UnUrsuch, Nahr. n, 
GeiummiL, 9 (1899), No. 3, pp. 957-960 ). — The composition of a number of samples 
is reported. 

Recent progress in regard to wines and food stuffs, E. Lisi’ (Chem. Zig., 93 
X1SS9), No. 74, pp. 757-759; No. 76, pp. 7S4-7S8).—k review. 

Muscle, brain, and diet: A plea for simpler foods, E. H. Miles { London: Swan, 
Sonmnscheln 4 Oo.; New York: The Macmillan Co., 1900, pp. A'P-bJit'?).— The author 
■ believes ' ■ a diet of what he terms simpler foods, I. e., a ^A^egetarian diet/’ is 
desirable. His own experience and considerable other data are I'eeorded, which he 
believes supports his contentions. The book is prepared from jtpoyjular rather than 
■' a scientific standpoint. 

The army ration, G. SMAirr {Samtarian, 44 (1900), No. 363, pp. 195-199).— hi thiB 
article, quoted from the Boston Medical and Surgical Journal, Decemlier 9, 1899, the 
author describes the army ration and discusses its value for soldiers i'u the tropics. 
Attention is drawn to the feet that the ration is cax>able of considerable v ariation to 
■suit special circiimatances. 

The army ration in the tropics, P. R. Eagan (Sauita7Han, 44 (1900), No. 363, 
■pp. 199, 130').— X brief note sujyplementing the above article. 

Analyses of fodders and feeding stuffs, \Y. O. Atw-ater and P. (>. Benedict 
{ConmetUmt Starrs Sta. Bpt. 1898, pp. ,999-949).— The composition of a number of 
materials is reported. /These include green fodders— Rrow a 8' inernm, meadow fescue, 
orchard grass, redtop, timothy, cowpea ’fodder, barley .and pea fodder, barley fod- 
der, oat and ]ma fodder, soy bean fodder, sweet corn fodder, and corn for silage; 
cured tbdders and hay— corn stover, clover rowen, mixed hay of clover anti grass, 
Hungarian hay, hay of mixed grasses, fine rowan hay, and second quality hay. In 
addition, samples of corn silage 'vvere analyzerl.. The .milling and 4)y- 
products include Chicago gluten meal, Cleveland liux meal, cot ton -seed meal, t,);oaker 
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oat feedy wheat bran, soy beans, and four o^clock seed. [Aeeordin" to a corre- 
spondent in Florida four o'clock seed is a very satisfactory feed for poultry.] 

Analyses of foods, feeding stuffs, etc., H. Bynder ( ilmnesota Stiu BuL 6S^ pp. 
40o~503, o05-o0S), — Analyses are rex>orted of linseed oil meal, foreig'ii and domestic 
llaxseed (oil content), oat bran, oat feed, wheat screenings, speltz wheat, eorn- 
eobs, wild rice, corn (yellow and white), cattle-feed mixtures, rape plant at different 
stages of growth, corn fodder, oat bay, pea hay, dwarf German kale, sand vetch, 
sorghum, peas and oats, Bromus hwrmin, sugar, sorghum, sirup, 1> utter, dairy s.alt, 
skim milk, and 2 food preservatives. 

Tile feeding value of the residue from wine making (Bui. Cent. Apr. Hort. 
et Av.dhn.. [Abcc], S9 (1899), No. S, pp. 145-149). 

Tile use of cane leaves in feeding cattle, Boi^ame (Smr. huUg., 54 (,/A9.9), No. 

PP- 950-553). 

Artificial milk or Liebig milk for calves and young pigs, F. Eigaux (Ikhj. 
Jlort. et Agr.j 11 (1899)^ No. 17, p. 9C5 ). — A note on the use of a inixtiiTe of Hour, malt, 
carbonate of potash, and a little chalk in skim milk for calves and young pigs. 

The formation of fat from protein according to the latest opinion of the C. 
Voit school, F. I^PLUGER (drcJu Physiol. IPflilyer], 77 (1S99), No. 11-13, pp. 321- 
554), — A controversial article. 

Concerning the absorption of fat, W. Connstein (Arch. Anat. ii. Physiol., 
PhysloU jiht., 1809, No. 1-2, p>p. 30-32). — Experiments ivere made with dogs fed 
lanolin in addition to a ration of dog biscuit. This fat melts at 40 to 42-' C. and is 
easily emulsified. It sapouities with great ditticulty in the intestine aud is practi- 
cally unai>Borl)ed. Therefore, in the author’s opinion, the conclusion is warranted 
that the <ligestibility of any fat depends upon its cleavage, and that its capacity for 
<mu,ikilication is only a secondary matter. 

Report of the poultry division, D, D. Hyde {Neiv Zealand l)ept, Ayr. Bpt, 18.99, 
pp. 153-161, figs, 11). — The diiferent breeds of chickens and ducks are descxubed and 
the work of the poultry department briefly reported, 

A handbook for faiuners and dairymen, F. W. Woll {New York: John Wiley 
Sofis, 1900, pp. 437). — A second edition of this hook containing a large amount of 
information in condensed form over a wide range of subjects. The edition is said 
to be thoroughly revised. 
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Dairy experiments, O. B. Lane {Netv Jersen 8tas. Bui. 137^ pp. 2J ). — 
Tlie record of a grade dairy liercl for 3 years is summarized and dis- 
ciissed, and exiieriments comparing balanced and imbalanced rations 
and diderent quantities of feed are roported. 

The yield., composition., and cost of miUc (pp. 3-12). — -The grade dairy 
lierd used in a study of this question averaged annually 22, 25, and 30 
cows for the years ended April 1, 1897, 1898, and 1899. The records 
for 1897 and 1898 were given at some length in the annual reports of 
the stations for those years (E. S. R., 10, p. 483; 11, p. 785). Frequent 
changes were made in the herd by replacing older and miprofitable 
animals by new ones. Four cows remained in the herd for the 3 years 
and 10 others remained for 2 years. Of 25 cows for which a record 
of one year or more was obtained the annual milk xiroduction of the 
best, poorest,, and average cow. .was,' respectively, 10,317, ;4,530f and' 
0,585 lbs., 'With a coiTespoiidiug' butter, production of 480^ 226, aiul 327 
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11)8. The fat eoiiteiit of tlie milk of the iiKiivklnal cows for 1 year' 
ranged tVoiii 2.8 to (14 yjer ceiit, with an average of 4.25 per cent. 

During the summer the ration fed consisted of 00 lbs. of green for- 
age, 4 lbs. each of wheat -bran and dried brewers’ grains, and 2 lbs. of 
corn meal, and during the winter of 30 lbs. of siloge, 5 lbs. of liay, 4 
lbs. each of bran and brewers’ grains, and 2 lbs. of linseed meal. The 
average cost of tlie ration was il.5 cts., 5 cts. being charged ' to ' pur- 
chased feeding stuffs and 0,5 cts.. to farm crops. The cost of food "for 
1 year wjis $1,040.38. Labor and interest on the value of the herd 
increased t'iie total eo'st of milk production to $1,051.88. The total 
yield of milk was 75,511 qt., the cost per quart being, therefore, 1.39 
ets. for food, or 2.10 cts. for food, labor, and interest. At 3 cts. per 
quart for milk tlie net profit from the 25 cows, not including the value 
of 205 tons of maiuire, wms $013.45. The increased cost of producing 
milk according to sanitary reqiiirenients is discussed in connection with 
these results. 

A study wars made of the question of maintaining a standard of 
quality in herd milk throughout the year. A table shows the average 
coiiiposition of herd milk and the variation in composition of the milk 
of individual (*ows for each montli during the 3 years. Milk containing 
4 per cent of ffit could have been practically guaranteed throughout the 
first year, 4.25 per cent the second, and 4.50 per cent the third.^^ 

Rrperinients' irith (li ferent raiiom (pp. 12-24).— A ration made up of 
30 lbs. of silage, 5 lbs. of timothy hay, 4 lbs. of wheat bran, 4 lbs. of 
dried brewers^ grains, and 2 lbs. of linseed meal was compared with one 
composed of 12 lbs, of cornstalks, S lbs. of timothy hay, and 4 lbs. of 
corn iiieal. The nutritive ratio of ralion 1 was 1:5.3 and of ration 2, 
1 : 13.5. Tlie rations were fed to 2 lots of 2 cows each for 30 days, when 
they were reu'ersed, and after a transition period of 7 days were fed for 
anotlier iieriod of 30 days. A table gives tlie daily record of each cow. 
The total production on the first ration was 2,701.7 lbs. of milk , and 
131 lbs, of Initteivand on the- second ration 2,014.2 lbs. of milk and 
94.3 lbs. of butter, making an actual gain in production of over one- 
third in favor of the balanced ration. The cost of food for tlie' produc- 
tion, of 100 lbs. of milk and 1 lb. of butter" was , practically the same in 
each case. It is therefore argued that 20 cows fed the balanced ratio'i'i 
would prfidiice, as much milk at the same cost for food as 30 cows fed 
the other ration, the profits being. much greater with the smaller num- 
ber of cows on ' account ot' less labor and a. smaller in vestment being 
required. 

A siiioiiiary is given of tests of 3 .grade cows for 1 week and comment"- 
is inacl© ,011 the value of records, for'short'periods. 

. Several tests, lasting 1 week" each, were made with'2 cows to deter- 
mine 'the. .profits- from feediiig "■ different qiia'nti ties .of 'mixed grains. 
..Eations consisting ,of 10,, 15, 20, and 24 Ibs.'of the "same '■proportional 
mixture of wlieat bran, dried brewers’ .'grains, and linseed ' meal were 
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fed witli silag’e and bay. Tbe re^^ults are given in tables and diseiisseil. 
^fEiitioiis coiitaiiiing feeds ia excess of 1.0 lbs. per day, while tliey were 
profitable, were less profitable than those coataluiiig this amoiiiit,- 

Experiment with iiiilcli cows, Ji. BoBBDTBoy^ ^ Canaia .E.rpt, Farms 
liimL 1S9S^ p'p, 2o8-9(ll). — A study was made of the profits from, a, herd 
of, 29 eows for one year ended November 27, 1808. T be cows were 
cliargecl witii all tlie feed coiisiimed anti given credit for tlieir products 
at current prices. A table shows the breed, nii!obei*, clays mil,kecl, 
yield of milk and butter, receipts from butter and skim iiiillv, cost of 
feed, and ()tlie,r data for eacdi cow. Excluding one coic vdiiicli had l>eeii 
milked 210 days before, entering the test, and 3 cows wi,:iieb were 
removed from the test at the end of 0 months, tlie profits per cow 
ranged from to 828.04, and averaged 810.25. The results are 

averaged separately for tlie summer and winter periods of 0 iiioiiths 
each. Oows fresh in the tall were more profitable timii cows fresh in 
the spring. 

Test of malt-sproiits-molasses for milch cows, .E. ..Ibi^r^i (Alfleh 
Ztg,^ :?S {. 4 S? 10 ). Aca j'.i, pj). 611^ 642 ). — In a series of feeding experiments 
with milch cows conducted by the author a comparative test was made 
of malt-sprouts-ir.iolasses and peanut cake. " From April 4 to April 7, 8, 
cowns were fed ]>ea:iiiit cake in addition to hay, straw, roots, and dried 
brewers' grains. During a second i)eriod of 4 days beginning April J3, 
the eows were fed the same ration except that the peaiiiit cake was 
replaced l:)y the same quantity of malt-sproiits-molasses. From Ap,ril26 
to April 29 the cows were fed again on the' peanut-cake ration. The' 
data are given in full in tabular form. A summary of tlie results for 5 
cows shows that the yield of milk was slightly liigher on the. peanut 
ration, but t!,ie fat content was lower, so that the average daily yields 
of tat aiid total solids were practically the same on the two rations. 
The author concludes that malt-sprouts- molasses proved an efficient and 
wholesome coiiceiitrafied feeding stuffi for milch corvs, and under tlie 
conditions of the experiments was equal in value to peanut meal. 

Test of gluten meal for milcii cows, E. Eam^i {Milch Ztg., ■ 28 
{lS99)j No. 42, 658-660 ). — A comparative test of gluten meal and pea- 
nut cake was made with 5 cows and included 3 periods of 4 days each, 
beginning respectively on May 5, 14, and 23. During the first ami 
third periods tlie daily ration included (> kg. of peanut cake. During 
the second .period an equal quantitj^'of gluten meal was fed in place, of 
the peanut cake. The. results are tabulated a,nd .summarized. Th^ 
yields of milk, fat, and total solids and the speci,fie gravity, of the milk' 
were'sligh'tly higher .on the .gluten-meal ration, but the .percentages of 
lilt and .solids were lower. T,he experiment is eoiisidereci, as showing 
that gJ.iiten meal .is 'a very' efficient feeding- stiifif for.. milch cows. - i„ 

■ Test of -raw sugar for niilcli cows, E. Ztf.y2B{189B\ 

67S^674).--l\i continuation of the above experimeiit raw 
s'ligar was compared with .iieaimt -^arke. '' A imtion c.ontaiiiiiig. 6 kg., of 



8S6 


EXPERIMENT STATION RECORD, 


raw sugar was fed to 5 cows for 4 days' commencing June 4, and t'lie 
results are compared witli the average results obtained from feeding a 
ration coiitaiiiliig |>eanut -cake in place of the sugar to the saiiie cows 
for two ])eriods of 4 days each, commencing respectively May. 23 and 
June 13. The results are tabulated and summarized. On the sugar 
ratio]] the cows , gained more in weight but produced less milk and 
butter fat t'luin on the peanut ration. 

Changes in milk caused by freezing, M, Siegfelb (Molh. 13 
{lS9:f)^X(h 3:1^ pj), 497-199), — Several experiments in freezing milk and 
cream are repiorted and changes in the microscopical a-ppearaiice of the 
fat globules and in the properties of the casein as a result of freezing 
are described. 

Analyses were made of samples from different portions of a block of 
frozen milk. The upper portion of the block contained 8.45 per cent' of 
fat and the lower portion 2,11 per cent. The percentage of total solids 
increased toward the center of the cake. 

To eliminate the influence of the fat an experiment was made with 
skim milk. The outer portion of the frozen sample contained T.Oo'per"' 
cent of solids and the centra! part 15.0 per cent. Another sample of 
the skim milk was kept at 0. for 8 hours. Ice crystals were 
formed in the outer portion. Analyses of the ice, the serum mechan- 
ically held by the ice crystals, and the central portion of tlie sample 
remaining unfrozen, gave the following percentages of solids for the 3 
portions, respectively : O.OG, 0.94, and 12.81. The fresh sample com 
tallied 8.32 per cent of solids and 0.07 per cent of fat. 

In 2 experiments one-half of each lot of cream was frozen. In the 
first experiment the 2 portions were brought to 10" C. and churned at 
that temperatare. In the second experiment the churning was done 
at 13'^. The freezing of the cream resulted in decreasing the time re- 
fpiired for churntiig 13 minutes in the first case and 15 minutes in the 
second. Tiie content of fat in the buttermilk from the iinfrozeii cream 
cli limed at 10 and 13'^ was respectively' 5 and 4.3 ])er cent, and from 
the cream whicli had previously been frozen, 2.05 and I.Bd cent. A 
number of other experiments confirmed these results. ' 

SO'ine practioarapplications of bacteriology in European dai- 
rying,. H. W. OoNN {Chnneetieut Storrs Sia, Rpf. 1S9S^ 67-99). — This 
is an interesting' account' of the conditions found by the author as the 
result of an examination of various institutions 4, u England, Holland, 
'Denmark, Germany, and Switzerland. ■ The subject is discussed under 
3 general headings, (1) bacteriology and. the milk supply in European 
eiti'es,. (2) bacteriology in butter making in European dairies, and (3) 
bacteriology in cheese making in .Europe. , A summary regarding the 
more, iiidwrtanfc practicai, applications of bacte.r,iology to dairying.'in 
'Europe iS; given as follows': 

' A biiowIeUge' of the ' action 'Of bacteria npon milk' has .led. to .'.a.vcry carefni' 
guarding' of milk from' coiilasiiinatiou. This has been directed first .to the co',\f, see''-:' 
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021(1 to the conditions in the cow stnllj tliird to the e]caiiiB<t of tlie inllk -^'cssels. oiid 
foiirtli to the methods of lomdliiig the milk. 

^‘{2) The demoiiatration of the agmicy of milk in disTrlbnting disease has led to 
the taking of great pains to prevent the milk from corning In t!ie vicinity of disease 
germs. This has resulted in (Ij the attempt to exclude all persons rvlui have con- 
tact with, coiitag’ioiis diseases from any participation in handling the milk: (2) 
gr(aiter care in regard to the water used in the dairy; and dl) the atteiit[>t to exeliicle 
from the dairy herd all animals suffering from any sort of udder disease. 

“'(o) IToper regalatioiis can he better enforced by large Inrsiuess llrras thao by 
public statiite-j and partly as a result of tliis the milk supply of the large cities is 
passing into the hands of a few large firms. 

“(4) As the piildic has learned how disease is distributed by milk the demand .for 
sterilized milk htis grown until it can he purchased in most cities from tlni ordinary 
milkmen. The dislike of the taste of sterilized, milk and the beiii.-f that sterilizing 
makes it somewhat less easily digested ha.ve led to the adoption of the process of 
pasteurizing, though it is rather slow in coming into use. 

‘‘(5) The use of bacteria' cultures f(.>r cream ripening in. the I’oocess o.f butter 
making is eon lined chielly to Denmark and North Germany. In .Deinuark lO'crPo 
per cent of the hutter is made by the use of artitieial pure cultures of bacteriji in- 
oculated into x)a,steiiriz€‘d cream. The results have been liighly satishictory h) the 
Danisli hutter makers. Oleomargarine is largely made by the use of pure (;ui’tiires. 

^h.6) Up to the present no important ])ractical applications of Ijmderiological 
knowledge have been made in the process of clieese making. The only instance in 
practice where bacteria are artiticially inoculated into milk to prndu<*e cheese, ripen- 
ing is ill the use of ^ slimy whey ’ in the making of Holland cheeses. ■ 

Examination of butter and milk for tubercle bacilli, Asohee 
{.Ztselir, Mifff, u, In/eetionsh'an^^^^ 32 {1899), Ao. 329’-3M). — Twenty- 
seven saiiiples of butter from 22 stores were examined and 2 samples 
were found to contain tubercle bacilli. One came from a large ereairiery 
and tlie other from an estate. A sample of skim milk from the ereaia- 
ery also showed tubercle bacilli. This skim milk was being used to feed 
calves and pigs. The author believes the pasteurizing of skim milk 
and centrifugal slime at cooperative creameries before returning it to 
liatrons sliould be compulsory. The milk of 7 i‘ows which had reacted 
with tuberculin but showed no elinical evidence of tuberculosis was 
repeatedly tested for bacilli by inoculating guinea pigs, with eiitirely 
negative results. 

Trials of pasteurization apparatus, 1897-1899, H. 1\ Ldnde 
andP.Y.F. Peteesen {iS.RpU Ah Vet Lif ndbohmk^^^^ LuIk 
F orsdg [(kypenhagen]^ 1899 ^pp. 152^111,), — This is an account of a critical 
investigation of o difterent forms of Danish pasteurization apparatus, 
3 of which are inodifications of the original Fjord pasteurizer. The 
various factors affecting the efSciency of pasteurizers wei'e studied in 
detail; a new moditicatioii of the Fjord ax^paratiis suggested by the 
results of the investigations was constructed and is (.lescribed and illus- 
trated in the report. Tables showing.the effect on the efficiency of 
pasteurizers of the temperature and the heat-conductivity of the heat- 
ing surface are given, anci formulas for their calculation presented, as 
wall .ns ' other factors that determine the. efficiency' of pasteurizers. 
Among the results obtained may be men tioned .that ,a i)asteiirizatioii 
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apparatus under otlierwise similar conditions will be found to possess 
only between one-balf and one-third as large a capacity when the inillc 
(or cream ) is to be heated to 85o 0, (185° P.) as when it is heated to TO^’ 

C. (15S'3 F.).— E. tv. AVOLL. 

How to select good dairy cows, E. IUgaux (Jud. tait., (7000), Koa. pp. 
, 9 „//; 17-10; 4, pp. — The principal breeds of dairy cattle are ciinirieratiHl 

and tile ceutdrmatioii of tlic dairy eow is discussed. 

Modern dairying, D. WiLSOK aiidli.. CUOWK (d/c?fi£>?fiaf^.y Apr. rictorla, ISDS^ 
pq). 60 ). — Tills Is intended for an iip-to-dato iiianuar- for dairyineii in Victoria. 

Malt-sproiits-nioiasses as a feeding stuff for mllcli cov/s {AlUch 2S {1890)^ 
Ko. 37, pp. 395-597), '--In a feeding experiment witli 6 cows coreriiig about 6 weeks, 
a mixture of malt sprouts and molasses was of practically the same Auilue as roots and 
wheat lixaii. The material used consisted of malt sprouts, 47.5 per cent, and molasses, 
5:1.5 |,»er taint, aiul had been kejit in storage without an imUeatiou of molding or 
otlier deterioriitioii lor 8 inontbs previous to the lixperimeut. Its use as a substitute 
I'or I’oots aiidi bran is considered dependent solely iipon the cost. 

Influence of food on the cciiipositioii of butter, A. Ruffin (J'mI. Lait., 25 (1900), 
Xi). 1, pp. 1 , ;?). — Determinations of the index of refraction, saponiti cation imniber, 
ami volatile acids of samples of butter made from cows fed cotton-seed cake, peanut 
calce, and cocoariut cake alone and in combination with forage are considered as 
showing some variations in the composition of butter due to the diilbrent feeding 
stiUi’s. 

Complete reports on investigations of the milk of 63 Dutch cows bred In 
East Prussia during one or more periods of lactation [ Gminiiherlchte iiber die 
rnierH'Hchiuip der AlUeh ron dreinudsechzifj hlihen des in Ostprenmm rein ijeAiehieien 
hoUdndischen Srlilapes wlihreud der Daner einer oder mehrerer lAilialkmen. .Berlin; 
.Paul Fareij, 1899, pp. 551; ahs. in Alileli Ztfp, 2S(JSfJ9), Ab. 39, -pp. 017, GIS), 

Tests of dairy .herds in Silesia, B. Schulze (Alih'h Zttj., 23 ilS99), Xu. 35, pp. 
540, 550 ). — Results of tests of 12 cows ford months and of 48 cows for 1 year, are 
given. 

Tests of milch cows in Algaii (Milch ZUj,, 28 (1S99), Ac.. 47, pp. 740-743). 

Observations on dairying, A. J. McC.laxch.ie (Arhona Sfu. Bpt, IS99, pp. 259, 
— A ..snmiiiary account is given of test-s of several dairy Ijerds. 

Composition of Holland butter, W, G-. Inoemans ( Ind. 'Lmi.,24 {1890), A7>. 39, p. 
310 ). — This Is a brief siimuiary of determinations during 1898 of the volatile fatty 
acids of 600 samples of butter with reference to seasonal variations. A tabic shows 
the iiiaxiimim, mi.uinuim, and average Reichert number iVu* the sa,niples analyzed 
each month, Ro general deductions are dra..wn. 

Necessity of refoi'ms in dairying,- B- Pleiln (AliJeh ZUj,, 2 S (1899), No. 42, pp. 
'S00,00l ). — A disciissio,D, of the production and sa.h.*- of milk in (termaiiy .aecairdiug to 
sariitary re<|iiirements. 

The adulteration of butter, Maesac.( Ind. Lait., 24 (1S99'}, Xo. 39, pp. 309,310).-- 
The a.utlior reviews experimental work by severa.l investigators t(3stiug the sesame 
oil reaction for the detection of margariii in butter. 

Adulteration of milk and butter in Germany ( fnd. LaU.,24 (1897^), Xo. 45., p. 
35S). — I'his is a brief review of a report on this subject from the Institute ofHygieiu.‘, 
at Hai:ul.uirg, Variations in thC' composition of milk and butter a.re discussed' i.u 
'cooneetioii 'with legal standards. ■ A case is noted wliere the lemovai of c.ow^s from' a 
clover pfistiire in October ' follow'ed' by^' feeding, a mixture of peanut cake, whe.at 
. bran, and gronml oats and .barley res.iilted'' In the p,rodnctioii of .butter having- an 
'.abD'ormally lo.w coni out 'of. .volatile fatty 'aei,ds,. ' .The sesame .nil reaction' for' the 
detection of margariii in butter .is, pot .considered .'Wholly concl'iisive.; 

Cynarase, a new diasta,se which co'aguiates milk, G. 'E. Rasetti (Aid. m'Ann. 

.Xo. p. 620}.— A .description, of 'U' ferment, prepared ' from'' the 
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flowers of tiie wild artieliolce i\ua used ia itnly iVn* iiiakirjia' a 

kind of ckeese from sheep's milk. It is sai»l to he sap^ior i'or this |}iir]fOse to 
reiinetj giving properties to^the elieese which are loucli prized. The properties siiid 
■IHeparatio]:! of the ferment are des«‘.rihed. 

“Germ-free ” milk for feeding infants and for general use, F. SiKGEirr { Mihiehvn. 
Med. irelin8cl):r.f 4G (1S99). j?. 15SG; ahs. In Chem. Zifj., 99 (1S99). So. 9\:, ih-'pert., p. 
364). — Forster’s method^ hy which the less resistant pathogeiiii;' miero’-orgacisms isi 
millt are killed, is nsed in a commercial way in Strashiirg. The milk is iprodiiced 
under as cleanly conditions aS' ja)ssi].de and. ]:daeed at once ist liter ilasks clostal wirli 
rnhber stop])eTS and heated for 25 to gO minntes in a water hath a,t G5- V. Tlie 
cost of this operation is said to he about 2 pfennigs p>,5 ct. } per bottle of 000 ce. 
contents. 

Investigations on the virulence of milk of tiiberciiloiis cows, I>ougi.as ( Jh^^. 
i}i Zischr. Medkinalhemnie^ 19 (IS9Cn, So. 99, }}. 760: and Zisclir. Flfheti n. J/i/ca/G/y., 
10 (1S'09), Xo. 3, p. 63). — In these experiineuts, mad*; Iry an English inedical <*iiii:er, 
8 cows out of 15 exainijied were found to have nchler tiilierenlosis. With the milk of 
these 8 cows 48 exjjerinients were made, 34 of which sliowedi a rransmiftision uf t idarr- 
cnlosis. In 09 ex|)eriment8 with the milk of tuberculous cows, in none of •which 
the tulder was affected, the disease was not trausnsltted in a single case. 

Creaming, C. II. WATEiuiorsE (h//r. Educaiion. 9 {1S30). Xn. 9. i)p. 3(>, 31 ). — A pop- 
ular discussion of <lUfcrent inetliods. 

On ail improved process for renovating butter, Ih SciuioTr {Milvh ZOj.j 'X 
(1SD9), Xo. 40, pp. 630, 631). 

Bacteriology in practical cheese making in Europe, II', 'W. C<jxx (Jtnor. 
Cheesemal’er^ 14 {1900), Xo. 167, pp. 1, 9). 

Problems in cheese making, G. A. Smith (Jnttr. 0//co8e//u?A'tr, 14 (1900), Xa. 167, 
pp, 4, 6 ). — A popular discussion of the (jualifiealious of clieese makers and the cheese- 
produc-ing power of dike rent, milks. 
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Report of tlie veterinary department, W. XJ. Lan€4doa (N'orth 
JJal'ota SicL Epf. 1S9S^ j>2>. 2!)-o.9 ). — This I'eport contains an a.'ceoiiDt of 
experime-nts wiiicli were made for the purpose of testing the value of 
inallein and ereolin in the treatment of glanders. Horses tvMch were 
suffering from glanders were given weekly injections of l. ec. of inallein 
and were given 1 dr. of (U’eolin in i pt. of water 3 times daily. Beside 
tlie ereolin received by way of the mouthj the horses were also given 
a daily rectal injection of this substance in a 1 pier cent solutioii of 
water; ' iiiter tills treatment had- been conducted lor 3 weeks, the horses 
gave clinical symptoms of the bad' effects of ereolin. In order to over- 
come 'its 'depressing action the horses were given pulverized digitalis 
■leaves and pulverized mix 'vomica with sulphate of iron. ''The dose of 
ereolin was then increased to 2 dr. 3.-times a day. Tlils treatmentAV'-aS' 
continued tor 5 weeks, at which time all clinical symptnitis of ^glai'iders 
had disafipearecl, ' Later the treatment was discontiniied and the li-orses ' 
„' were put^ to, work. ,At the close, of the season, "one of the '-'hoikses was 
;■ killed and jmEmorieni examination. reveal6d;,,Bo.,livm,g g,,erms of 'glan- 
ders. Two horses ■ were inoculated with 'pure eu,ltii'res of the giaiiders 
hacilliis , and then treated in the' mimner'' 'just- outlined, l)ii-ly one of 
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these horses has been destroyed, and miiiis case tha potit-mortem. failed 
to develoit any evidence of glanders bacillus in the living condition. 

l 2 itravenou.s injection of antlirax bacillus in sheep which have 
been strongly immunized against anthrax and the interaction of 
the specific antitoxin and the bacillus, A. Sclavo (Centbl. Bald. n. 
Par., 1. Aht., 3G{1S09), JH'o. 14—15, pp. 425—431). — The simultaneous in- 
jection of protective serum and a culture of anthrax bacillus produced 
an elevation of temperature. After a second inoculation of the bacillus 
there was only a slight temperatui'e reaction or none at all. Protective 
substances could not be demonstrated in the blood serum of these 
sheep until some time after the sheep were themselves able to resist the 
anthrax bacillus. The author’s experiments indicated that repeated 
inoculation of the bacillus would eventually overcome the resistance of 
the organism. In explanation of this condition it is suggested that the 
protective substances do not operate directly against the bacillns, but 
indirectly through the medium of the leucocytes. 

The present attitude of Snropeau science toward tuberculosis 

in cattle, H. W. Conn {Connecticut Storrs Sta. Rpt. 1898, ])p. ll-iiG). 

This paper contains a general discussion of the opinions of European 
veterinarians and agricnltuiists upon the various problems connected 
with tuberculosis in cattle. 

Tuberculous cows and the use of their milk in feeding calves, 

0. S. Phelps {Connecticut 8torrs Sta. Rpt. 1898, pp. 100-112). — Four 
cows which responded to the tuberculin test were selected for the exper- 
iment, for the reason that tuberculosis seemed to be present in them in 
its earlier stages. The purpose of the experiment was to study “the 
eflect of the milk of slightly diseased cows when fed to healthy calves, 
and also the relative danger from the spread of tlie disease by associa- 
tion with diseased animals.” The cows were tested at intervals by the 
college veterinarian. Three months after beginning the experiment the 
COW'S were tested and all 4 responded to the test. Three mouths later 
they were tested again and only 2 responded. The next test occurred 
about 4 months later, when none of the cows gave any' response to the 
test. ' , . 

A ■ Detailed records are glTeii of the results of feeding the calves upon 
"the milk of these cows. The calves were also tested with tuberculin. 
:The results'' of the experiments may perhaps be best stated in the 
'author's, own ' words 

^CBovin© taberciilosis is usnallj a disease of slow development, its progress 
clependiiig nihte largely upon the general vigor of the animal and its power to resist 
the action of the germs. In nearly 2i years that the tuberculous cows have been at 
the station, onl}^ 1 secondary ease has appeared, and this was discovered about 6 
months after the feeding period with milk had ended. ' ; . ' 

“ In the experiments here reported, S calves have been fed upon the milk of tuber- - 
cnlous cows for periods varying from S months to 16 months without developing the 
.'disease. 

The results of these exiieriuients coincide with the general results of European 
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observations, and indicate tbar tliG' danger iVom tlie spread of tuberculosis tlii'ongh 
tile iriiik of cows tii) luan or to otLer animals is not as great as lias geiieral] j been 
supposed. Ill the earlier stages of the disease and at all times when The udiier is 
not affeetedj, tlie danger from the use of the milk is quite limited. Great stress, 
however, should be laid on tlie danger of using milk from cows whleh sliow any 
symptoms of rubier atfection.'' 

Loiiping ill andtlie grass tick, E. G. Whelek {Jour. Ikoj. sigr. Soc^ 
England^ 3. ser.^ 10 (1899)^ pt. -f, 626-614^ Jigg. 7 ). — This paper is occu- 

pied for the most part with ai) account of a study of the luihits and life 
history of the grass tick {Ixodes redurkis). Betailetl descriptions are 
given of the egg, larva, pupa, adult male, and adult fenude. The eggs 
probably are laid at the roots of coarse herbage. The larva* are Ib 
legged. They climb upon the stems of grasses in a luaiiiier similar to 
that of other related ricks, and are thus brushed off upon passing 
aiiiinals. After fully distending themselves with blood, they fall to the 
groiiiul, wliere they remain for a varying length of time, deiieiuliiig 
upon climatic and other conditions. During this period Ibe molting 
takes place, and the ticks i)ass into the pupal stage. lu tliis^coiiditioii 
they again attach themselves to animals, andyiiter l)ecomiiig filled with, 
blood, ag'aiu drop to tlie gTouiul, whei*e a second molting occurs. The 
adults again attach themselves to animals, and the females, after being 
distended with blood, drop to the ground and deposit their eggs. Tim 
number of eggs deposited by a single female is large, varying from 
about '2,000 to lo,000. 

According to the authors observations, the ticks fast during the 
periods when they are upon the ground. It is probable that no iioiirish- 
meiit of any sort is taken during these periods. It was shown by 
experiments that the ticks could live for nearly' a year without any 
liourishiiient, provided tliey were protected against ilesiccation. In a dry 
atmosphere, or exposed to the sun, they died within two or three, clays. 

The time recjiiired for the completion of the life cycle varies exceed- 
ingly, and' deffends 111)011 the teiiiiievature ami a number of other natural 
conditio,iis. The variation in time may be from 1 to d years. It is pos- 
sible for the tick to complete the life cycle in slightly, less than a year, 
provided the. temperature is favorable ami the tick is successful in secur- 
ing a liost readily. The grass tick is know,u to attack a considerable 
variety of animals, including cattle, horses, deer, slseep, a, ml often men, 
,aiid (logs. 'Only cattle and sheep, however, are found to acquire loiiping ' 
ill , from the attaclv of the tick. ,, ' 

'Where Ye,r coarse herbage abounds, and a moderate ainonnt of moist-', 
iire is present, the ticks are enabled to pass their resting stages, siiccess- 
fully upon the gTound. ' 'If, on the other hand,, the grass 'iS' ,s,liort, and 
the ticks are therefore exposed to the clirectTays of 'the'suiT^.'t'iiey can 
not'tide over these resting iieriods' between the 'd,ifferent stages, and if 
they „drop" upon such ground they perish,. ' Some x>astiireS''',aTe; known 
to be free from louping ill, and this condition may be accqiin ted for is 
,■ the .way ' j ust indicated. In order to exterminate the tick, 'it i,s ,uot,' su'ffl- 
20d39— ISFo. 0 ^7 
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cieiit to clii) the sheep and thus kill the ticks which may be at the time 
upon the sheep. Those ticks which at the time were upon the ground 
will escape and will be in x)ositioii to infect sheep which a, re brought 
upon the premises. . The author recommends as measures for the 
destruction of tlie ticks the burning and cutting of long grasses, 
riislies, etc.; the removal of diseased sheep to a separate mclosure, 
udiere handpicking of ticks and dipping may be iierformed; giving salt 
and sulphur to infected sheep; and the slaughter and burial of all 
infected sheep. Iiiociilation for the purpose of xnoducing imiiiiiiiity 
has been' tried with some success, and better results are to be hoped 
for ..in this line. 

A metiiod for the differential diagnosis of the bacillus of Eberth and the coli 
bacillus, L. A, SiLBUKBERCf Ai'cli, JPatol. KUn. Med. i Bakf.. S (1899), Mo. 

pjh 152-150). — These two bacilli may be distinguished by differences in their reac- 
tion to arseiiioiis acid. 

Successful treatment of tetanus with bromid of soda, chloral hydrate, and 
pilocarpin, ARVAZiiEt' (Areh. Tei. Manic, St, Petershmuj, 2S (1898), Mo. 12, II pp. 
561-5GS), — 01>servatioug upon a number of oavses of tetanus in which these sub- 
stances were used. • /■, 

Changes in the properties of the blood of animals which have been injected 
with the blood or serum of another species of animal in relation to Ehrlich’s 
theory of immunity, ]\ V. Chistovich {UusbIc. Andi. Patol. KUn. Med. i Balct,, 8 
{1899), Mo. l, pi>. 21~S7). — Results were obtained which tend to contirm the obser- 
vations of Wa.sserinaiin and Ehrlich on the preexistanee of antitoxines in normal 
cells. The literature at the subject is discussed in connection with a bibliography. 

The problem of serum therapy, J, Dan-ysz {PrzegL WtieriinnrHki, 14 (IS99), Mo. 
pp. 97-197). — An exx>eriinental study of the effect of the l)ile and Iflood sernoi of 
diseo.sed animals when injected into healthy animals. 

Preventive and curative sera derived from. animals which have been immun- 
ized against hog cholera, K. Z. Kleptzov (Arch. Fei. Mauk, St. Peiersburg, 28 
(1898), Mo. 11, II, pp. 5ftl-5ff9). — A discussion of experiments conducted by the 
author upon hog cholera. 

Investigations on the to^cioity of normal emulsified tissues when injected 
into the animal organism by the intravenous method, D. J. Mi:t {(rcie. MM. Vet., 
Madrid, 24 (1900), Mo, 158, pp. 3-11). — :Emiilsions of cerebral jjulinomiry or hepatic 
tissue injected into the veins x^roduced card iac xairalysk. The same emulsions when 
boiled were inactive. Eitmisions of the muscular tissue jukI of the spleen, kidney, 
thyroid gland, and suprarenal capsule were inactive. A re|>etitiou of doses of 
emulsions from active organs prodiieed immunity against their action. 

The reaction of tliQ animal organism toward the blood serum of other 
'animals, H. Friedexthal and AI. Lewaxd'owsky (Arch. Amit. u. PhyBioL, PhgsioL 
AhL, 1899, Sup. 1, ijp. 531-548 ). — The general results of the authors’ study m,ay be 
'briefly summarized as, follows: The -blood sera of the different sexes do 'not difler 
'from' each other i'n any respect. The 'serum of one species, when injected' into the 
' ■blood, of . another species, produces poisonous ofleets of varying degrees of intensity. 

. ',iT|)'oi'i heati'ng the serum for a considerable 'time to a temperature of 60^ C., TtS' 
■poisonous principle is 'destroyed. 

Intravenous injections, P. Cmau^s>e^ (Pec. Med. Vet., Parts, S. aer., 6 (1899), Mo, 28, 
pp. T21-734).— Experiments -with antitetanic and antistreptococcic" sera. The author 
coneliides that the intravenous, method has the following ad vant'ages,: The immedi- 
ate and comiiiete 'diffusion, of the , serum '.through the ,body,,a less diluticra 'Of the 
^erum, and 'the avoidance of the ordinary complications of abscess. 

Eicubation period of contagious diseases of animals and nullificatiou of the 
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sale in siicli cases, Y, Galtibr (Jour. Med. VcL el Zootech,, J. ser., 3 (1S99). pf, 
697-703 ). — A (liscnssion of the periods of ineubation in different diseases as ali'eet- 
iijg the sale of animals in which contagious diseases develop after being sold and 
removed to new quaxters. 

The question of governmental regulation of the inoculation of aninials with 
preventive vaccines, N. Dikovski { Vyesinil: Ohsh. Teh, 10 {IBBS'), So. 13, py, 
U7-450). ..... 

Disinfection by means of formaldehyde after the occurrence of infectious 
diseases, M. T. Meshchadoiknko (Russk. Arch. PaioL Klin. Med. i Ba'ki., S (28977), 
Mo. pp. 37-51, Jig. 1). — A, detailed account of ex.periiuents in the use of formalde- 
hyde gas for disinfection purposes, during which the action of this gas upon a 
number of pathogenic organisms was studied. A bibliography of the literature of 
the subject is added to the article. 

Phototherapy, S. S. Evsyeenko (Arch. Fei. yank, St. Peiershierg, 2S (1898), So. 
7, If, pp. 211-330 ). — A discussion of the practical value of the application of X*rays 
in veterinary practice. 

The illumination of stables for domestic animals and its influence upon dis- 
eases of the eye, Towauov (Arch. Fet, yank, St. Petersburg, 39 (1899), Mo. 11, pp. 
552-555). — Animals which are being fattened should be htqd in more dimly lighted 
quarters tban animals which are to be used for work purposes. 

Contagious diseases of animals, A. (>. Hopkins (Rpt. Farmers' Inst. 5Ianltoha 
1S99, pp. S-10). — Notes on a number of the more common animal diseases. 

Cattle plague, I. Gordzyalko\'ski (Fifestnik Ohsh. Fet., 11 ylSQD), Mo. 9, pp, 
390-396).— K discussion of the symptoms and etiology of the disease, with an 
account of experiuieuts with bile and blood serum in producing imiiiimity. 

The present scourge of cattle raising, Y. Polferov ( Fyestnik Obsh. Fet., 10 
{1S9S}, Mo, 9, pjp. 337-339), — A discussion of the, cattle plague. 

Concerniiig actinomycosis, Preusse (Arch, Anat u. Physiol., PhysioL AM., IS99, 
Sup. It pp. 255-273, Jigs. 3). — A discussion of the nature and prev^alence of this dis- 
ease in animals, with an account of the frequency of human infection. 

The history of the development of actinomyces in pu^ of cattle, D. Koksak 
(Arch. Fet. yank, Sf. Petersburg, 3S {1S9S), Mo, 1, 11, pp, 30-34, pla. 3). — A detailed 
account of the different stages in the development of this organism, many of which 
are figured. 

The bacteriology of anthrax, N. N. Mari and S. L. Schensnoyich [J'lmsk.Areh. 
Paiol. Klin. Med. i Bakt., 7 (1S99), Mo. 5, pp. 490-493). — A report upon a technical 
study of the anthrax bacillus with reference to its growth upon various culture 
media. 

The biology and method of contagion of anthrax, P. Ah Andreev {Arch. Fet. 
yatik, Sf. Petersburg, 3S {1S9S), Mo, 10, II, pp. 395-418; Mo. 11, II, pp. 443-4S0: Mo. 12, 
II, pp. 513-553). 

Plasmolysis in the anthrax bacillus in relation to the question of the cell 
wall of bacteria and the brownian movement, V. V. Podn’UIsotzki and Y. A. 
Taranekhin Arch. Paiol. KHn. Med, i Bakt., 5 (ISOS), Mo. G, pp. 653-663, pi. 

i).— A technical bacteriological study. 

The influence of different conditions upon the increased virulence or attenua- 
tion of vimlent anthrax cultures and anthrax vaccines in relation to their 
action upon living animals which have been inoculated with them, I, N. Kova- 
LPA'SKi {Arch. Fei. yank, St. Petersburg, 2S (189$), Mo. 7, II, pp. 255-381}.— An- 
rate study of the inilueiice of . temperature and other conditions of 'incraasiug, or 
diminishing' the virulence of anthrax cultures, together . wdth 'clinical .notes u.pon 
'the effects of such cultures upon .animals, ' 

The ..influence ..of lecithin and of organic subs tance.s'', which .contain 'lecithin 
'.On the biology of the anthrax bacillus, V.'A. TAn^lSimmn '{Mmsh.- Arch. Paiol 
^ ' Kim. 'Med. i Bakt., 6 (1S9S), Mo. 1, pp. Led'tkiu' was' found to bm-ve- a decidedly 

stimulating effect on the grow' th of the anthras; bacillus. 
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Tile diagnosis of aiitlirax, Arndt {Ikylin. Tlenirzil. Wchnsehr., 1899^ Iso. 5'2j j>p. 
G84-^>2S ). — A detailed disonssioii of tb© symptoms of anthrax and of those diseases 
witliwliieli it iiiigiit l.»e <'*onfMse(i. 

Fiirtlier proof of the action of creolin against anthrax, Hansen (Berlht. 
Tleriircil. Wchysclir.j 1S99, Xo. 40, p. 591). — An onthreab of anthrax, was treated with 
creolin, 30 grains being given as a dose at first. Later another dose of 20 grains wa^s 
given. Several cases. were treated in this way with complete recovery as the result. 
Tile problem of the disinfection. of the soil in case of anthrax, A. E. TYUR.\to,R- 
YEzov {Arch. Vet. Xaul', St. Petershnrfj, 28 (1898), Xo. 6, II, irp. 177-185 ). — A report upon 
extensive exiieriments undertaken for the purpose of determining the most practical 
and eifectiive method of destroying the organism of anthrax within the soil. 

Tile importance of tuberculin in the diagnosis of tuberculosis, D. Van deb 
Strijs (TijdsGhr. Veearisenifk en Veeteelt, AO (1898), Xo. 1, pp. 19-26). — An experi- 
iiiental investigation of tlie reaction to tuberculin. 

The use of the flesh of tuberculous animals, D. A. Dr Jong (Jour. Comp. Path, 
{trcl Ther., 12 (1899), Xo. -i, pp. 315-325). — Eeeommends tlic inspection of animals 
intended for food, and the eondenmation of all cases of acute miliary tuberculosis 
and cases in which tuhercnlous lesions are Yiresent in the muscular tissue its 
lynipliatic glands. Condemned meat and condemned organs should he sterilized 
|>rovule.d the commercial value of the meat after sterilization is not less tliaii the 
cost of the process. , 

Cattle, A. Mackay (Canada Kxpt. Farms Bpfs. 1898, pp.SGS, 309). — Statistics are 
given of the cattle kept at the IiidTan Head Exiieri mental Farm as well as of the 
tests mad© in the herd for tnberenlosis. Of 52 animals tested only 2 reacted. 

Long persistence of the bacillus of Koch in the nasal passages of the 
guinea pig, P. Viollet (Compt. Pend. Soc. Biol. Paris, ll.ser., 1 (1899), Xo. 39, pp. 
996-99S). — The tnherclo bacillus may live almost inclefiiiitely upon the mucus mem- 
branes of the nose. 

Hematuria of cattle, O. Makarov ( Arch. ret.Xauh, St. Peiershnrff, 28 (1898), Xo, 

10, 11. pp. 437-44:-2 ), — A discussion of the symptoms of this disease, together with 
ohscu’vations upon the effects of various drugs in controlling them. 

Toxaemic hemoglobinuria of cattle, I. Kachinski ( Vyestnik Ohsh.TeF, 11 {1899), 
Xo. IS, pp. 504-309). ^kn experimental study of the symptoms and etiology of this 
disease. 

Preventive inoculation for epizootic pneumonia, 0. Kotlubai (rpestHik Obsh, 
Tet., 11 (1899), Xo. 10, pp. 677-681). — Excellent results are reported from this 
treatment. 

The organism of epizootic ’ pleuro-pneumonia of cattle, Nocabd and Ronx 
{Areh, Vet. Xaulc, Si. Peiershnrg, 28 (1898), Xo. 5, II, pp. 139-155).— A detailed record 
of experimental work on this disease. 

Parturient apoplexy of cows, L. Ivanov (Arch. Vet. Xauk., St. Petersburg, 29 
(lS99)y Xo.ll, pp. 501-564). — An account of the symptoms, etiology, and course o,f 
the disease. „ Treatment with potassium iodid Is recommeiided. 

■ Prophylaxis of iungworm disease, T. KasbarI'Uv' (Arch. Iflss. u. Prali. Thierk., 20 
Xo. 1, pp. 70-73 ). — ’An outlu’cak of the disease jimong calves was studied, 

. and' it . was found that in order to prevent the spread of the disease, in w^as neces- 
sary to disinfect the' stalls and destroy the oM wood in such places. 

Effects, on cattle of eating macrozamia I'oots, J. H. M,aiden ( Gaz.Xew 
South Wales, I0{ (1899), Xo. 12, p, 1259). ~Th\& plant is greedily eaten by cattle and is 
said to'produce ‘‘rickets.’' 

Dehorning cattle, F. (Xeiv Zealand DejA. Agr. Ppi. 1899, p. 170, pis. 

2). — The method of dehorning cattle at the , Momohaki Experiment Station is 
described. 

■ Sarcosporldiasis among buffalo {Arch. Vet. XauJc., St Petersburg, 28 (1898), M). 9, 

11, pp. 357-368}.— An account of the Sporozoa which live parasitically in buffaloes, 
iuelutling the genera Miescheria, Carcocystis, and Balbiania, 
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Sheep scab (Joitr. Ikh Jr/r. [London], C (1809), Xo, -A pp. Jhjn. Notes rvn 

Fsoroptes cowirnnnls and Melophanifs ovinus. 

Treatment of sheep scab, V. GrMGonE\' i Vysiml' Olmh, Vet., 11 flS90). Xo. 1, pp. 
6j 7 ). — Eecouimends for liand treatment a remedy containing corrosive suliliniate,, 
alcohol^ oil of terebinth, and pine tar. 

The transportation of wool from sheep which have been affected with sheep 
pox, V, 'AnELix ( VyestnUc Ohsli, TLl.y It (1309), Xo, IS, pp. 7n3~767\.~~k (llsciission 
of the danger of spreading the disease in this mannor. 

Vaccination against sheep pox, V. Aaielix (ryestnW Ohsh. Fet., 11 Xo^, 

llppp.477—lSl\ 13, pp. 5LX32S ). — A detailed aeconiit of es:.perimeiit.s eoiidiieted In 
the preYeiitioii of sheep j)ox by serum inoculation.' 

Hemaglobineiiiia of sheep, Le Blaxc and Sa%'igne {Jonr.Med. Vet. et 7Moieeh., 5, 
ser.^ 3 {131^9), pp, 703-710 ). — This is a report of an experimental study of the ilisease 
in sheep. The pathogenic organism is ajjparently caTried from aiiiiiial to animal l^y 
means of insects. Santonin or sulphate of qniriii and siihcntaiieoiis injections of 
mcdhylene blue gave good results as treatment for the disease. 

Epizootic pneumonia in goats, V. 11 at wee v (Uolien. Zopisl’l Kazan. Vet. Inst., 
15 (1393) j Xo. 5-0, jjji. 3lr5-334). — A study of the symptoms, etiology, and trearinent 
of pneumonia in goats. 

Epizootic diseases of the reindeer, N. I. E exert ( Jr eh. Vet. Xaul\ 3f. retershurg , 
38 (1393), Xos.'l, 111,21}. -A LIT, pp, 51-99 ). — An elalvorate acc^mut of the dis- 

eases which are known to atfect reindeer, with a discussion of the literature of 
the subject and a bibliography. 

The transmission of hog cholera to man, Casper (I)ent. ThkrdrzU. Wchmcdir., 7 
(1399), Xo, 50, 2>I>- 115,446 ). — A description of the symptoms and course of tlie dis- 
ease ill four cases. 

Hog cholera, K. Z. Kleptzov (Arch. Vet, Xatik., Sf. PeferHhtirg, 33 {lS9S),Xo. 1, 
II, pp. 10-30 ), — An account of serotherapy in this disease. 

Iiiocnlatioii against hog cholera with the Landsberg serum Scfireiber 
(BerliH, TkriirztI. JVelmschr,, 1399, Xo. 51, pp. 611-613). 

The use of “Siisseiin” in hog cholera, II. Ca.sper (Dent. ThlerdrzU. IVehmohr., 7 
(1399), Xo. 51, pp. 453-456).— This^Tcmody, liavingbeen tested by inoculation of more 
than 60,000 hogs, is reported to he cheap and effective. 

An investigation of preventive vaccines for hog cholera, 1. Oordzyalkotski 
( VyestmJ: Ohsh. "Vet., 10 (1398'), Xo. 11, pp. 404-406 ). — A statement of the results 
olitained from a practical application of preventive inoculation. 

Hemorrhagic septiceemia (swine plague), N. N. Mari and xV. I. Agaeev ( AreJn 
Vet. Xaiik, Sf. Peiersimrg, 33 (1393), Xo. 1, II, pp. 1-10 ). — An experimental study of 
swine plague, with observations upon guinea pigs which were inoculated with the 
disease. 

Morphology of bacillus mallei, A. Kr aetski ( Vyesinik OhsJi. Vet., 11 (1399), "Xo. t9, 
pp. 341-315 ). — A bacteriological investigation, with a discussion of the relationship 
of the glanders bacillus to other organisms. 

The natural recovery of horses from glanders, Y. M. Sulin (Arch. Vet. Xmik, 
, Si. Feierahmj, 33 (1393), Xo. 4, II, pp* 119-132 ). — Prom careful clinical records kept 
Bpem the cases of glanders, this is believed to occur occasionally. 

The problem of ■ controlling glanders on the steppes, T. Kolpakoy (Vyminih 
'* fJhsh. Vet, 11 (1399), Xo, 5, pp, 306-310).— A record of work done, with an, account 
of the difficulties of the problem. 

Epizootics of glanders along the frontiers of' the government of 'Saratov; V, 
'B,erezov (Vtjesfnil' Ohsh, Tkt., 10 (1393), Xos. 3, pp. 47-51; 3,.pp. 37-91';' 4,pp7l37- 
'131 ). — A detailed study of several outbreaks of glanders. 

..G-landers, and sanitary regulations, O. Lebrun '(Rev. Vet. .Toulome, 35^ {19£i0)y 
"Mo. '1, pp. .Discusses the danger of human infectio'u by .g,landerB, and 'recom- 

mhnds the annual inspection of all horses and mules by veterinarians, 

IPighting glanders in' St. Petersburg ' and the ■ surrounaing country in 18'97, 
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S. SAMBORt^Ki {t yeti tnih Ohsh. Vet., 10 (1898), yo. 14, pp. 528-5S0 ). — An a-ecouiit of 
regulations adopted and enforced against glanders. 

Tlie diagnostic value of mallein in detecting glanders in horses, I. N. Pota- 
PENKO (Ardi. Vet. Kanh, St. Petertfhurf/, ‘?8 (1S9S), Kos. 6, II, pj). 203-219; 7, Il\ j>j>. 
237-254).— A critical discussion of the literature of the subject, and a reiiort of obser- 
vations upon the reliability of mallein as a test for glanders. 

Materials for the study of the mallein problem, A. A. Kraevski {Jreh. Vet. 
Aliid', St. Petersburg, 29 (1S99), Hos. 10, pj>. 495-516; 11, pp. 519-538.) — In this article 
the author presents a historical review of the literature on mallein in connection 
with a biblography of 216 titles. Experimental investigations were conducted upon 
the subject of the reaction of horses to mallein and the factors which modify this 
reaction. 

The problem of the influence of the sex of horses upon their susceptibility 
to disease, A. Eyazhev (Arch. Vet. St. Petersburg, 20 (1809), Xo. 11, pp. 

339-552). — A statistical account of the relative frequency of -v'arious diseases in 
geldings and mares. The frequency was found to he greater iu the former than in 
the latter. 

The presence of the botfly larvae in the nasal cavities of horses mistaken 
for glanders, D. Polyakov (Arch. Vet. Nauk, St. Petersburg, 2S (1S98), Xo. 5, II, 
pp. 173-175.) — A record of the symptoms of a number of eases, with suggestions 
which help in distinguishing the irritation caused by botfly larvje from glanders. 

Observations on the transmission and treatment of epizootic pleuro-pneu- 
monia of horses, I. N. Potapenko (Arch. Vet. X'auk, St. Peiershtirg, 28 (1898), Xo.S, 
II, pp. 25-39), — An aecouiit of the etiology and methods of contagion in this disease. 

The diagnosis of periodical iritis of horses, S. A. Gryuner (Arch. Vet. Xauk, St. 
Petersburg, 28 (1898), Xo. 2, II, pp. 47,48). — A discussion of the various forms and 
the etiology of iritis in horses. 

Bistemper and rabies, D. V. Devel (Arch. Vet. Aliitk, St. Petersburg, 28 (IS 98), 
Xo. 3,ll, pp. 65-79). — A discussion of the difflcnlties attending a reliable differential 
diagnosis of these two diseases. 

The pathological anatomy and bacteriology of canine distemper, Y, N. Petro- 
PAVLOVSKi (Ilussk. Arch. Patol. Klin. Med. i Bali., 7 (1899), Xo. 6, pp. 597-620). — By 
means of microscopic examinations it was possible to demonstrate the presence of 
the Bpeciflc bacillus of eimine distemper iu the lungs, liver, spleen, submaxillary 
glands, mesenterical glands, and in pustules found in the shin. 

Hypodcrmical injections of quire culture of the hacilliis iu young dogs produced 
the symptoms of canine distemper. The same result was obtained liy inoculation of 
mica and guinea pigs. , ■ The lungs and liver were the flrst organs to become infested 
; vwith the bacillus. 

The infusoi'ia which live in the stomach of ruminants, W. Ki lCzycki (Przr.gL 
ffeiery'narski, 14 \I899), Xos. 7, pp. 193-197; 8-9, pp. 218-235, fig.^. 15 ). — Detailiid 
notes on the occurrence and physiological or pathological effects in the stomaclj of 
riiininants 0 :f 12 species of infusoria. 

An improved apparatus for hypodermic injection, CArl (Jteut. Tieriirztl. 
Wohmekr,, 7 (1899), Xo. 49, p. 437, figs. 3).— A description of a needle which is free in 
: ' ■ a great degree from the disadvantages of the ordinary instrument for this purpose. 

■ AGEICULTUEAL El-GIHEEEIFG. 

The homemade ' windmills of Nebraska, E. H. Babboijb 
brml'n Sta, BnL 5.9^ pp. 79, Jigs. 79 ). — This bulletin gives sketches 
of typical' windmills, built by farmers in ' Nebraska, ' aocompained' ■ bj' 
brief deserrptioRs;" ■ It is the first of a proposed' series' of Milletins, tlie 
object of which is ‘Ho bring together views of a niimber of mills, ami 
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to compile facts about their uses, construction, cost, and durability 
whicli may be of possible use to prospective builders, and by wliicli. 
tliey may be enabled to select the design which seems to tliem least 
faulty or best suited to their individual wantsf^ 

It is stated that homemade mills are extensively used on the western 
plains. ■ ‘^Tliey extend in almost unbrohen succession from Omaha to 
Denver, and from South Dakota through Nebraska, Ivansas, and Okla- 
homa/’ hiebraska being idainly the center of the movement. It is the 
experience of those using such mills that they are cheap, useful/' and 
durable. The windmins described in this bulletin are classified as 
jumbo windmills, merry-go-round windmills, and turbine windmills. 
The bulletin also contains some discussion of uses of shop-made wind- 
mills and other water lifters, storage of ^YindrailI energy, and transmis- 
sion of windmill power, and gives a list of miscellaneous pa^iers by the 
author on homemade windmills of Nebraska. 

Tile annual work of a windmill, H. d'Axchali) x Jonr . Jijr, Prat., 1S:-W, iJ, A"o. 
(n7, GTS). 


STATISTICS— MISCELLA¥EOUS. 

Tenth Annual Report of Arizona Station, 1899 y^An.zona Sia. Iipi, JS99, pp. 
pis. ;?). — This coutains the organization list of the station; reports of tlie 
director; chemist, botanist, agriculturist and horticulturist, and meteorologist, 
reviewing the work of llio station for the year and including iudicles noted else- 
where ; and a financial statement for the fiscal year ended June 30, 1699. 

Eleventh Annual Report of Connecticut Storrs Station, 1B9B X Connecticut 
Storrs Sfa. 7<9.9»9, pp. 9/5). — The report contains the hcjard of trustees and officers 

of the station, a financial statement for the fiscal year ended June 30, 1898, a brief 
review of station work hy the director, and a nnmher of articles abstracted elsewhere. 

Eleventh Annual Report of Kansas Station, 1898 {.Kansas Sia. Jipt. i.S‘95, pp. 
X'FIT ). — This ineliKles hnancial reports of the treasurer and secretary for the fiscal 
year ended June 30, 1898, a suminary of Bulletins 76-80 of the station, a brief review 
of station work in x>rogress, the organization list of the station, and a subject list of 
previous xmblichtioiis. Reprints of Bulletins 76-80 of the station on the following 
subjects are appended: Fifth report on Kansas weeds— vegetative propagation of 
perennial w’eeds (E. S. IL, 10, !>• some insects injurious to the orchard (E. S. R., 
10, p. 369), sugar beets (E. S. R., 10, i). 346 ), bovine tuberculosis (E. S* E., 10, p. 
395), and sixth rexmrt on Kansas xveeds — distribution and other iiotes (E. S. R., 10, 
p, 640). 

Twelfth Annual Report of Maryland Station, 1899 {Marijland Sia. Itpt» 1S9$,' 
pp. JX-f-9i9).— In addition to brief notes on the work of the station, a meteorolog- 
ical summary for 1898, and a financjal statement for the fiscal year ended June SO, 
1899, tlie report contains reprints of Bulletins 57-62 of the station on tlie following 
subjects : Report on the San Jos<b scale in Maryland and remedies for its suppression 
and control, (E. S. R.; 10, p. 868), the Hessian fly and wheat ' diseases /E. S. R., 10, 
pp. 864, 872), sweet potato insects (E. S. R.,. 11,, p. 52), some diseases of the sweet 
jmtato (E. 'S. E.yil, }>. 260), the sugar beet in MarylantF,(E. B./ R., ,i'3/'p, 441), 
experiments with 'wheat, corn, and potatoes (E. S.'R., 11, p. 440,)- ' 

' : ', Eleventh Annu^ai Report of Mississippi Station, ■ 1898:.; Sla.Kpi. 

Contains . the: organization ■ list of the 'stat'icm/a , brief review of' 
statmn work by the director, a meteorological report, no ted, ;elsew here, and a4i:na'ncial 
statement for the fiscal year ended June 30 , 1898 .' , Reprints of :B'ulletina 43, 44, 49, and 
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50 of the station on the following subjects are appended: Natural plant food, claims 
made for it and its value (E. B. E., 9, p. 1043), winter pasture (E. S. E., 9, p. 1048), 
analyses of eomuiercial fertilizers' (E. B. R., 10, p. 428), winter and summer pasture 
in il ississippi ( E. S. E., 10, p. 547). 

Tenth Annual Report of Mevada Station, 1B97 {Nevada Sta. BjrL lS9:,p}), dO).- - 
The different lines of station work are reviewed by tlie director and lioiuls of depart- 
ments, and a fmimeial statement is given for the iiscal year ended June 30, 1897. 

Twelfth Aiiiiiial Report of New York Cornell’ Station, 1399 {dSew YorJe Cor- 
nell Sfa. lijrl. lSD 9 f 2 )p. XAT+rif).-— The report i)roper contains tlie organization list 
of the station and hrief reports by the director, treasurer, and heads of depart- 
ments. Appendix I is made up of reprints of Bulletins 150-170 of the station on the 
following subjects: Tuberculosis in cattle and its control (E. B. R., 10, p. 596), 
gravity or dilution. separa,tors (E. S. R., 10, x>-591), studies in milk secretion (E. B. R., 
.10, x>. 885), 'im]U‘essioiis of our fruit-growing industries (E. S. R., 10, p. 959), tables for 
computiug rations for farm animals (E. S. R., 10, p. 992), Ban Josd scale (E. S. R., 10, 
p. 975), third report on potato culture (E. B. E., 10, p. 950), the grape-vine ffea-beetle 
(,E. B. lu, 10, p. 1073), source of gas and talnt-xmodueiug bacteria in cheese , curd 
(E. S. E., 10, 1C93), an effort to helj> the farmer \ E. B. E., 10, p. 1098), hints on rural 

school grounds vE. S. R., 11, p. 50), annual flowers (E. S. E., 11, p. 49), the period of 
gestation in cows lE. B. E., 11. p. 81), fungus diseases of the sugar beet (E. B. R.j 11, 
p. 162),, iseachdeaf cini (E. B. R., 11. p. 164), roxiiness in luilk and cream (E. B. E., 11, 
p.282), sugar-beet investigations for 1898 (E.B.E.. 11, xk237), the construction' of 
the stave silo (E. B. E., 11, p. 294), st'udies and illustrations of mushrooms, II (E. S. 
E., 11, x).322), studies in juilk see.retiou (E. B. E., 11, j). 384), tent caterpillars (E. 
S. E., 11, p. 368). Appendix II gives a detailed statement of receipts and ex|)endi- 
tures of the station for the fiscal year ended June 30, 1899. Appendix III contains 
reprints of 2 )nbli€ation,s on nature study. 

Ninth Annual Report of North Dakota Station, 1898 (Xorth Dakota .Ski, Epi. ■ 
lS9S,))p, SO), — This contains the board of trustees and stalTi>f the station ; a financial 
statement fir the iiscal year ended June 30, 1898; brief reports by the director and 
heads of the departments of agriculture, horticulture, and dairying; and more 
extended reports by the chemist, botanist, and yeteriiiarian, noted elsewhere. 

Seventh Annual Report of Wasliiugton Station, 1897 ( JVaskirtfiiou Sta. Ii 2 >t 
IS97f pp, S), — This includes the board of control and station staff, a brief review of 
■station work by the director, .and a iiuaiicial statement 'for the fiscal year ended 
June 30, 1897. 

Practical value of the work of the experiment station, H, J.'Wateks (,1/t^- 
smiri ' Stas Cire. of Informuiion 9j pp. '*). — Rc.sult.s. obtained in some of the more im- 
portant lines rd' work carried on at the station arc hrietly meutioned. 

List of reports and bulletins pubHshe.d up to December 31, 1898 (Indiana 
■■ Sta-..Cir(;. pp. S ), — Bubjeefc list of p.ublications of the school of agriculture from 1885 
to 1.887 and o.f the s’tat ion since 1888. ■ . '■ 

' Crop , circular for September, 1899, J. Hydk ( T. S. Dept. Agr., iJi vision <>/ 87a- 
iMks^ Crop .Circ..^ Sept., lS99j pp. 4). ■ ' 

Crop circular for November, 1899, ,J. Hyde {V, S. Dept, Agr.j Dirlskm of Sta- 
Aistics CPop Ciri\j Xkr.f 1S$9^^ 

f^The' rice industry, J. S.homakeu iTrrk/, Age, 14 {1900)y So. 5, pp. 170, 171).— A. 
note on, the status of this industry in the United Btates at the present time. 

,, Agriculture ..in Holland (JaM-r. lid. Agr. , G (1899), Xo. J, pp. 

;)S'tat.istic‘aI data on area under cultivation, croj) xn-oduetion, wages, etc. 

: ,v : .Agrictiitural" education in rural .schools— a suggested English scl2eme.(Uam- 

^ '. ' Agricultural education {XaDtre, 61 [1900)^ Xo. 1579, Suggestions'for, 

, the" elementary te.aching, of agriculture in E'ngland., ■ 

' .'Report of committee respecting the establis.hin.eat .of an agricultural depai-t- 
meiit and experiment station {Jour. Jamaica Agr. Soc., 4 {1900), Mo. i, pp, S0,-4/))* 



NOTES. 


CoNXECTicrT State Station. — B. W, Collins, of Meriden, has been elected a 
member of the board of control for a period of two years in place of S. NI. NVells, 
whose term of office has expired, 

Geor<tia vStation,— • a, Y. Deadwyler, member of the board of directors of the 
station, has resigned, and John Deadwyler has been appointed his successor. The 
horticultural department of the station has undertaken tests of the culture of liybricl 
oranges furnished by this Department, and has begun experiments in tea culture. 

Mississippi College. — At a recent meeting of the board of trustees J, C. Hardy, 
formerly superintendent of the public schools of Jackson, was elected president of 
the college to succeed J. M. Stone, deceased. 

Missocki College and Station. — The station has just forwarded to Texas four 
carloads of northern pure-bred cattle, hotli hulls and heifers. These cattle have 
been at Columbia for the past three months being inoculated against Texas fever, 
and have recovered in good condition from the inoculation fever. Two additional 
carloads from northern Missouri have just been received and will be inoculated at 
once. The college now has in training, under the direction of Dr. Connaway, three 
or four young men who are doing the actual work of inoculating and nursing the 
cattle and who will soon have the requisite experience to conduct such work alone. 

New Mexico College and Station. — John J. Vernon, formerly assistant horti- 
ciilturist in the Iowa Agricultural College and Experiment Station, has been, 
appointed agriculturist in this college and station. 

COKNELL University.— Arrangements have been made for a course in fish culture 
in connection with tli (4 college of forestry. The course will occupy two weeks, begin- 
ning May 7, and will he given at Axtori in the college forest in the Aclirondacks. It 
will he under the direction of Prof. Barton W. Evermauii, of the United States Fish 
Commission, and will consist of a series of daily lectures, with laboratory w'ork, 
field excursions, and visits to the State fish hatchery at Clearwater. 

Tennessee University and Station. — The horticultural department has planted 
an experimental orchard of Tennessee seedling apples and standard varieties of 
apples, peaches, pears, plums, cherries, and quinces, with representative collections 
of small fruits. The plantation covers 5 acres of high ridge land, and exemplifies 
both contour and straight- row planting. The chemical department has 1 )eeii making 
analyses of cultivated soils from the more important type soils throughout the State, 
and has been conducting cooperative fertilizer experiments along with the chemical 
work. The department of agriculture has recently issued an illustrated handbook 
containing articles on agricultural instruction in the University of Tennessee and on 
the experimental work of the agricultural department, and chapters on dairying, the 
orchard, soil and its culture, forage, and botanical work. The object in publishing 
this hook is to give the farmers' much needed practical inf orination, that can not'' be 
' secured in the station publications, and to .bring them in ^■closer.tou0h',with''the coI- 
lege of agriculture and the experiment station work. ^ ^ ^ 

'' Utah College and ■ Station.— J. M. Tanner, 'president ■of' the college.," has 
resigned. The following hfwe been appointed members of the board of trustees: 

' ' '■ ' ' .899 

,, 20139— No.' 9- — -8, , 



900 


EXPERIMENT STATION KECORI). 


P. \X, Maiiglian, secretary, r/ee Joseph E. Wilson, resigBed, and John A. McAlister^ 
of Logan, vice M. 'W, Merrill, resigned. 

Yirginia StatiO'N'. — Capt. C. E, Vaster has resigned as a member of the governing 
1>oard. At the recent session of the legislature the governing board of the station 
was made ji board of crop pest commissioners for the eradication of insect enemies 
and Ihiigiis diseases of fruit trees. 

WiscoKsi'X University and Station. — A central heating plant is being com- 
pleted which will furnish steam heat to the dairy building, the liorticultural building 
with its greenhouses, and to the proposed central agricultural building Avhich it Is 
planned to locate near these two structures. Over the hoiler'room proper is a two- 
story structure 30 by 50 ft., which will alford increased accommodations for dairy 
school instruction. On the tirst door will he placed steam engines, pumps for 
instruction pui*poses, etc., while the second will furnish accommodations for instruc- 
tion in i)ipe cutting, belt lacing, soldering, etc. It has been found desirable to give, 
dairy pupils drill in these lines in order to increase their efficiency in the x>ractical 
operation of creameries and cheese factories. The structure is of white brick with 
red luick Trimmings and cherry-red tile roof. Plans are now being made for an 
a«ldition to the ciairy building which will provide rooms for the nianuihctnre of 
Swiss and other varieties of foreign cheese and for the curing and care of cheese. 
Sx»eeial rooms are being arranged for a continuation of investigations which are in. 
progress to ascertain the proper temi^eratures, moisture content, etc., for cheese- 
curing rooms. 

School of Forestry at Yale University. — A donation of >f?150,000 has been 
made to Yale I Yiiversity for the establishment of a school of forestry by Mr. and 
Mrs. J. W. Pincliot and their sons, Gitiord and A. E. Piiichot. The donors also 
authorize the use of a large tract of land in Pennsylvania for a summer school of 
forestry. Henry 8. Graves, assistant in the Division of Foresty of this Department, 
has been appointed |>rofessor of forestry . 

School of Applied Agriculture and Horticulture.— According to American 
Gardening (21 (1900), ISTo. 270, p. 130), a school for scientitic instruetiou and prac- 
tical training in agriculture and horticulture is to be established near New York 
Cit5" in cfmiiection with the New York Botanical Garden. The matter is in the 
hands of a committee for the jiromotion of agriculture. A farm of nearly 200 acres, 
located at Chappa<|ua, 33 miles from New York City, has been secured by the com- 
inittee, and the work of organizing the school will begin at once. The |>ian of the 
school, as outlined at a recent meeting of the committee at the house of Hon. A1>ram: 
S.. Hewitt, by George T. Powell of Ghent, N. Y., embraces, th©' study of scientitic 
principles along elementary lines, Students will also be instructed in the |>ractical 
details of the oiiltiire of plants, in the planting and care of orchards, small if id ts, 
market-garden vegetables, greenhouse culture, dairy work, and poultry raising, 
getting the fullest knowledge of the best and most skillful methods that are neces- 
sary in the production of the tinest products tiiat command in all markets the highest 
value.-’' . . 
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The investigation recently reported upon by the Missouri and Texas 
stations in eoinbatiiig Texas fever is an instance of a line of veterinary 
work in the legitimate province of the station veterinarians, wliicli 
thorough and persistent investigation has brought to most successful 
issue. It is likewise a good illustration of the iiindainental impor- 
tance of research along lines which are more or less purely scientific, 
and the ultimate application of the results in practice. 

" The work of combating Texas fever has been in progress for a num- 
ber of years. Tiie Bureau of Animal Industry of this Department 
demonstrated it to be due to a protozoan blood parasite, and showed 
experimentally the agency of the cattle tick in carrying this organism 
and thereby iiifecting cattle with the disease. It was shown that the 
disease is not communicated by contact with a diseased aiiimal, but 
only through infestation with infected ticks. Accordingly experiments 
were at first directed toward getting rid of the tick by dipping cattle 
in various materials. In this work the Missouri and Texas stations, as 
well as several other stations in the South, cooperated for a number of 
years. Southern cattle were dipped and then shipped ISTorth to deter- 
mine whether they could he safely mixed with herds there, and North- 
ern cattle were sliipped South and then dipped for the purpose of 
preventing their infection by Texas fever, ■ A single dipping was found 
insufficient to destroy all the ticks, and a frequent repetition of the 
process was found to be severe on the animals and not entirely effective. 

Yarions attempts were made to render Northern cattle imimioe to 
the disease in a manner similar to that in which Southern cattle 
become immune, that is, by infestation with ticks. Such experiments 
led to the investigations which have had so successful an outcome. 
Following the discovery by the Bureau of Animal Industry of the 
imiminizlng effect of the blood from immune cattle, a method was 
worked out and given a practical test. The mild attack developed by 
a single iiiociilation was found to confer only partial immunity^ which 
could be rendered complete by a subsequent inoculation. 

" The Bureau experiments reviewed in the present number' were^made 
with ten ordinary grade animals. ■ The work reported,, by the'Mls,souFi 
and Texas, stations was with over four hixudred'aniinais, mostly tiiO'r-' 
oiighbreds, and under conditions' which were a severe test of the efficacy 
and practical apiffication of the, 'treatment, .''In,, general, thoroughbred 
■ ' ' 90l' 
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cattle are more susceptible to tke disease tbau grade cattle, and from a 
practical point of __ view tlie introduction of liigli.‘brecl stock into tlie 
regions infested by Texas fever is very desirable and lias often been 
attempted. Hence, tbe work not only demonstrates tlie reliability of 
tbe metliod on a large scale, but carries with it the solution of an 
exceedingly important practical problem for the South. 

In the present state of the method, when due. care is exercised, the 
loss from inoculation fever or from the development of the disease on, 
account of failure in producing immunity is so small that it may almost 
be iieglectecL The loss for all the animals inoculated was less than 8 per 
cent. When proper regard is had to the condition and age of the 
animals, to the climatic conditions, and to the care of the animals dur- 
ing the iieriod from the inocniation to complete recovery from the inoc- 
ulation fever, the method is thoroughly reliable. Northern cattle may 
be taken into infested regions in winter and under proper jirecaiitions 
immunized in the South, or they may be inoculated and rendered 
immune In tlie North before shipment. ' 

The econoniic importance of this- discovery is apparent when it is 
considered that under ordinary conditions from 40 to 70 jier cent , of 
N orthern cattle shipped into the infested regions die froin the attack of 
Texas fever. This high rate of mortality has greatly hindered the 
shipment of high-bred Northern cattle to the Southern States for 
breeding purposes and for the improvement of beef and dairy herds. 
Jlepeated attempts have been made to introduce thoroughbred bulls 
into Southern herds, but so often with disastrous results as to dis- 
courage attempts in this direction. This has exercised a very marked 
efibet on the grade of cattle kept in the South, especially the dairy 
cattle, and has retarded the development of the dairy industry in that 
section. The removal of this barrier will probably do more toward pro- 
moting the dairy interests of the South than any other single factor in 
the problem. 
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The cliemical analysis of phosphate rock, C. A, Mooees (Unir, 
Tennessee Ilecord^ 1899 j Ao. 11^ pp, 252-255 ), — This is an account of a 
critical study of methods for the complete analysis of mineral phos- 
pliates_, with recommendations for their improvement. The official 
molyhdic method for the determination of phosphoric acid was used. 

‘^For tlie estimation of ircm and aluminum oxids tlie filtrate from tlie yellow 
precipitate of aminoniiim phosphomolyhdate is diluted to about 800 ce. and tlie iron 
and aluminum precipitated by ammonia. The precipitate after lioiling is allowed 
to settle so that the liquid can be decanted through a filter paper. The precipitate 
is then added, and after being washed once or twice, is dissolved into the precipita- 
ting beaher with dilute HCl. This solution of chlorids is now made up to about 
250 cc.^ 5 cc. of strong HCl added, and the iron and ahiiiiiimm again carefully pre- 
cipitated. The third precipitate in this manner is washed free of chlorin, dried 
and burned, and weighed as iron and aluminum oxids.’^ 

A rapid method for the determination of clay in soils, F. Poquix.- 
LOK (Bid, 8oe, (JMnh Paris, 3. 28 {1900)^ No, d^pp, llo^ 116 ). — In 

the method proposed 10 gm. of the soil is rubbed up with the finger in 
a porcelain eriieible, water being added drop by drop until the volume 
reaches about 25 cc. The contents of the crucible are then washed into 
a 150 cc. beaker containing from 100 to 120 cc. of dilute ammonimu 
hydroxid solution (1 gin. per liter). The mixture is stirred with a glass 
rod, allowed to stand 5 minutes, and the supernatant liquor decanted 
into a liter flask. Prom 100 to 125 cc. more of the solution of 
ammonium hydroxid is added to the residue, stirred, allowed to stand 
5 miiiiites, and decanted as before. This operation is repeated until 
the liquid is clear, from 0 to 8 washings usually being sufficient even 
for soils richest in clay. The residue is then treated with dilute 
hydrochloric acid, washed with distilled water, and weighed, giving 
the amount of total sand. The washings containing the clay are 
treated with a few drops of hydrochloric acid to decompose the car- 
bonates. and coagulate the clay. The solution is allowed to stand until 
it becomes clear, which , requires from 2 to 3 hours. . The clay ' is then 
collected on a filter, washed with ■ distilled water, dried, and weighed,' 

" Oomparative tests of this and other inethodS:: for.' determining clay 
indicate that , it is fully as accurate' and inuch ' more ' rapM than the' 
other methods.' ■ 


m' 
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A reducing and invertible sugar obtained from cornstalks^ 
C. ISTRATi and G. Gettinoeb {BuL Eoumame^ 8, j)|>. S25-351; abs. in 
CJieni. Gairt/Z., 1900^ J, Eo, 43 ). — lu 1897 tlie aiitliors reported tlie 

content of redueing and invertible sugar in the stalks of 13 varieties of 
corn grown in Biicliarest, • The present article reports rbe results for 
16 varieties grown in 1808. The object was to determine not only the 
total quantity of sugar, but the i)eriod of growth at which the greatest 
amount of sugar 'Was present, and the variety best suited to serve as a 
substitute for the sugar beet. Up to the seventieth day of growth of 
the plant the juice was nearly always levorotatory, but from that time 
on it was dextrorotatory. 

The article contains detailed tabular statements on the composition 
of tl'ie maize juice,, which are not reproduced in the abstract. 

Determination of fat in milk, It. Leze {Amh CMm. Analyt. etAppl, 
4 (1899)., pp. 371^372; ab^^. in Cheni. Centhl.^ 1900^ J, Jfo. l,p. 39i ). — The fol- 
lowing method, based on Eamseheif s, has been worked out : In a flask of 
dO to €0 cc. capacity, gradnated to 0.1 cc., place 36 cc. of milk and, 10 cc. 
of a mixture prepared by dissolving 8 gm. of caustic potash in 10 cc. of 
pure ammoiiia, adding 55 cc. of ethyl alcohol and 15 cc. of amyl alcohol, 
and adding siiflicieiit ammonia to make the volume 100 cc. The milk 
is digested with this mixture^ for 10 minutes on a boiling- water bath 
and warm water then added to bring the separated fat layer into the 
neck of ,tlie flask, reading oil* the fat layer at a temperature of 40'^ C. 
The volume of fat divided by 4 gives the grams of tat in 1 liter of milk. 

The results with this method are said to agree Avell with those 
obtained l)y extraction. 

Formalin in milk, A. Leys {Ann. CMm. Analyt. et AppM 4 {1899)^ 
pp. 338--342; aJjs. in Analysis 25 (1900)^ Feh.^ p. 37). — Jorisseifls test is 
the one. principally relied iipoii in the municipal laboratory in Paris. 
In this 25 cc. of milk is shaken with 10 cc. of a solution of pWorogluciii 
(1 gm. per Hter)v Rod subsequently- with' 5 to 10 cc, of' potassium 
hydroxid. To eliminate the chances of error ,a preliminary test is 
made by shaking 10 cc. of thomilk.wuth 20 cc.' of Adamses aimnoniacai 
inixture of alcohol and ether. If the low’^er layer is completely opaque 
' after a .few seconds, the milk .is regarded as having been boiled j a 
greenish tint with slight flo’cculence indicates aimatto; a red coloration.' 
poii:it.s to the presence of- turmeric; while chrysoin gives the upper layer 
a golden yellow color, and the milk itself gives a reddish-brown tint on 
treafiiient with, potassium ' hydroxid. The -detection of formalin in the 
absence of these substances is confirmed by distilling the milk and 
testing the distillate witlt Gay on’s I'eageiit (1,000 ec. 0.1 per cent aqiie-- 
"Oiis solution of fuehsin, 10 cc. sodium bisulphite solution (SOO'Eth),' and" 
10 cc. concentrated hydrochloric acid-). The milk is also tested by 
Deniges’s/method' (,E. S. E.,',-8, p. '4o9).- ' ■ , 

Contribution on the 'albuminoid bodies^ of cows^ milk, II, K. 
Stokch (Manatsh. Chem.y 20 {1899)^ pp. S37S46; abs. in Chmn. Cmtb'kj' 
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1900j W(). 142 ), — This continuation of the author's preTioiis 

investigations (E. S. R., 9, p. 222) is confined to studies of the t\ro plios- 
pliore- containing albuminoid bodies, a and previously obtaiiieil by 
saturating cows' milk with sodium sulphate, mognesi'iim sulphate, or 
soditiiii clilorid, as a result of the cleavage of the caseiiiogeiL The 
body a is believed to be a luicleoalbumiii and h a iiiicdeoliiston. The 
preparation of 'the bodies in pure state is described, together with a 
long list of reactions and their elemeutar}’ composition. 

Cliemical division, H. J. Wheeler {Bhode Island Sta. Bp. ISIS, pf. 111 - 131 ]. — 
A brief synopsis is given of the work of the year, iiicliidiiig ferti.li/er iiisiiecTioii, 
study of metliocls of analysis, held, pot, and greenhouse experiments, speeial eiiem- 
ical investigations, iiiiscellMneous analyses (see p. 917,';, etc. 

On a possible error in the determination of nitrogen in nitrates due to impu- 
rities ill reduced iron, B. L. H.irtwell and H. J. Wheele'U (Bhode Island Sfa. Bpt. 
1S9S, pp. 304, 2ddj,-~See E. S. R., 11, p. 311. 

A general method for the determination of elements in, organic compounds, 
Berthelot (Compt. Bend. Acad. SeL Farls, 130 (JSOO), pp. lOOAlOOo: aim. hi Cliem. 
Cent-hl.f 1900, J, Xa. o, p. 313).— The author gives the means <d' determiiiiiig the ele- 
ments of a^ eompoiind by combustion in the Iminb calorimeter. ' The combustion 
ill the bomb leads to practically the same results as ordinary coiiibastiiai and 
incineration. 

A new method for determining water in sirups and similar products, O. 
Molex'DA (OesteiT. Ztsehr. Ziiekerind. ti. fMndw., 3S (1S99), pq). 031-033: ahs. hi Cheni. 
CenthL, 1900, /, Xo. 1, p. 71 ). — The method dejicnds upon the familiar decomposition 
process of calcium carhid with water, the acetyleu generated being taken as an iinli- 
cat ion of the water content. 

Detection of sawdust in flour, G. A. LeRoy (Ann. Chiin. Analpt et AppL, 4\ 
(1S99), pp.' 313-331; ahs. i/i Analyst, 33 (190(1), Feb., p, SO ), — ^Tho author uses an acid 
sol lit i on o f phloroglu cin . 

On the abnormally high polarization of some cane juices, H. C. Pkixskx- 
Geerligs (Internat. Sugar Jonr., 3 {1900), Xo. 15, pp. 143-133). 

The preparation in pure state and the separation of sugars, G. Ruff and G. 
Ollendorff (Rer. Dent. Chem. (leseJL, S3 (1899), pp. 3334-3337: aks. hi Chem. ImthL, 
1900, I, Ah. 1, p. 19). — The authors recommend the siibstitiitioii product benzyl 
phenylbydrazin as superior to i)henylhydraziii. 

A modification of Duclaush method for determining solids ami fat in milk 
and butter, U. l^IorUNi {Staz. Spier. Ayr. Ifal., 33 {1899), pj). 317-330; uhs. in Chem. 
Cenibl., 1900, I, Xo. 1, p. 09). — DuclauxA method is said to be suited to the exam- 
ination of butter which contains an unnsualiy large amount of water and piroteiu 
substances, but the author uses 20 gm. of butter instead of 2 to 3 gm. as recouimeinled 
by Diiclaux, and recommends for the extraction of the fat the apparatus deserlljed 
."by: O', Forster.*' 

In ■ conclusion the author describes , the method in detail and reports analyses 
, showing the utility of the modihed- Biiclaux method. 

Annual report of the chemical laboratory of' the city of Altona, 189S~99, A, 
Reinsci'I (Abs, in Chem. Centbl., 1900, 1, Xo. 5,p. 308). — Of 187 samples of butter 24 
contained' over 16 per cent of wuiter, and 16 had more than 20 per cent. By means of 
. the sesame oil test 2 .samples of butter with saponification numbers of 227.3 and 226.8 
' a.nd Reiche-rt-Meissl numbers of 24.98 and 25.48, respectively, were shown to be 
.' ad iilterated'WTth, oleomargarine; without' this"- test the adulteration would not have 
.been detecT'ecl. ' The. refraetometer' with Wolluy’s special "them'Oiiieter was found to 
...'.be of .very little use 'as a preliminary "test of, .butter. 

' Data are given for sausage, honey, wines, and other products exam.liietl. , 


^ .Ztsehr, Analy t. Chem., 27 (1888-),. p. 30. 
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Retention of moisture by asbestos, G. Auchy {Jour. Amer. Cliem, Soc.j 22 (1900)^ 
No. pp. 46, 47). ■ — The author calls attention to the fact that asbestos may retain 
moisture -with such tenacity as not to be driAmn off by drying at 100^^ and points 
out the bearing of this in niahing determinations with the Gooch crucible.' He rec- 
omiiieiids ^Geitherto get the preliminary weight of the Gooch crucible by drying the 
same length of time and at the same temperature as is intended with the precipitate^ 
or, iniicli more conveniently, to lind once for all the weight of the moisture retained 
by the dried Gooch criicihle and make the necessary correction when getting Aveigiits 
of X-jrecipitates.^'' 

On some analyses of modern “dry'’ champagne, O. Rosenheim ' and P. ScniB- 
KOWiTZ (Analyst, 25 (1900), Jan., pp. 6-9 ). — A tahulation of 13 analyses of this class 
of wines shows the unreliability of judging wines on purely analytical' data. — 

Ct. AV. S'HAAV. 

The pectin of the quince, Jaa'illier ( Jour. Fharm.ei Cliim., 6.ser.,9 (1899), pp. 
16B-1GG, 513-515; ahs. in Ztschr. Untersuch. Nahr. u. Genmsmtl., 2 (1899), No. 12, pp. 
J32, 933). — A chemical study of the i^ectiri obtained from quince pulp. 

The pectin of gooseberries, E. Bourquelot and H. HihtisSEA" (Jour. Phann. et 
Chim., 6. m'., 9 (1899), pp. 281-286: ahs. In Ztschr. UntersuGlt. Nahr. n. Gonussnitl., 2 
(1899), No, 12, p. 933). — X chemical study of the jicctin of the gooseberry. 


BOTANY. 

Tbe probable canse of the poisonons effects of the darnel, 
P. Gijerin {Bot. Gaz., 28 (1899)^ Xo. 2^2^- io'/).— In the author’s 

investigations upon seed integuments and the pericarp of grasses, he 
noted the practically constant presence in the seeds of the darnel of 
a fungus to which it seems reasonable to assign its poisonous effects. 
This fungus, which is always present in the form of a mycelium, 
aj)pears at an early stage in the interior of the ovary. In the first 
stages of its development it is said to invade the entire iiucelliis, and 
at the time that the external integument of the ovule disappears the 
niicellus itself is almost entirely resorbed. These observations have 
been confirmed in other species of Lolium, although the fungus occurs 
'rarely upon L. perenne. 

The exact nature of the fungus is not yet definitely settled, but the 
author states that it can not be identified with Budoeonidmm tem.ulefh 
turn. The lafiter fungus attacks the. seeds of ryci, which it seriously 
deforms, while darnel shows no such deformation. 

', Tbe effect of algce on greenhouse plants, A. Maitrizio (Flora^ 86 
\1899)j I\'o.. 2)P2}» 113--142ppl. 1 ). — Attention is directed to a number of 
investigations on. the effect of alg<e on plants, especially the parasitic 
.algrn of the Tropics, and deductions as to those growing on greenhouse 
' plants are drawn, 

y;.Tlie species ■ umst under' investigation, which were on greenhouse 
plants exclusively, were Fleurococem tmlgaris, Gystocoeetis Fumwolaj 
yOseiliarm temds, (). subtiltssima, StieJioeoceus haGUlariSyGhroommm keU. 
'■mUemj '19^Gtmomi(S ' h^^ and Merumopmdia elegmis. " The ‘plants, 

attacked are divided into 3'classes: (1) those whose leaves have thin or 
poorly developed epidermis, among these the ferns'; (2) t)lants with, one: 
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or more layers of epidermal cells, in wliioii cases injury is l:)y covering* 
tlie leaves witli matted algm; and (3) those with a very thick epidermis 
with little ciiticiilaTization. 

The method by which each group of plants is affected is described at 
considerable leiigtln One of the ]')rmcipal ways is by covering the 
plants to such an extent that tlie functions of the leaves are interfered 
with and the general vitality of tlie plant impairecL 

A bibliography of the ^ subject completes the pai^er. 

Tlie effect of static electricity on tlie roots of plants, A. Letel- 
LIEB {Buh 8oe. Bot Franee, 46 (1899)^ Xo. 1-2, jp. 11-28 ), — Ily ineaiis 
of au esiiecially arranged, clinostat the author was enabled to investi- 
gate the effect of static electricity upon the roots of beans, the iiilliienee 
of gravity, moisture, temperature, and atmosplieric elecfrieity lieiiig 
eliminated. It was found under the conditions of the experiment that 
positive static electricity exerts a strong directive iiitiueiice upon the 
primary and secondary roots of the bean.' Negative static electricity 
also exerts a directive force, but less x>owerfiiL Both results maybe 
platted in curves having ojiposite direction to that exerted by electrified 
disks. 

Report of tlie agricultiiral-climatological station at Jiivisy, 0. 
Flammaeion {BhL [.Ifm. Agr. France],, IS (1899)^ Xo, pj). 438-450^ 
Jigs. 8 ). — This report covers investigations on the effect of solar radia- 
tion on the growth of plants, the persistence of oak leaves under the 
inliiieiice of blue rays, the action of the different xiortions of the spectrum 
upon the coloration of plant tissues, tlie action of different portions of 
the spectrum upon the gTOwth of silkworms, and the rate of traiispira- 
tioii in some idants. 

The experiments on solar radiation as affecting the growth of plants 
are in continuation of those previously described (E. S. E., 10, pp. 103, 
613), and are being conducted with special reference to iiiiiformity in 
temperature and intensity of light. Plants were grown in different 
portions of the spectrum, in double bell ja-rs, the space being filled with 
monochromatic solutions, and in houses furnished with different colored 
glass. As xirevioiisiy, the best growth was made in the red light, and 
intensity of light was found to play an unimportant role. Slight dif-' 
fereiices were observed, but in general both woody and herbaceous 
jilants acted alike in their 'response to different light conditions. 

■Tn the above experiments with small oak trees grown in large j>ots, 
it, was observed that the trees under the blue light retained theirleaves 
far longer than the others. ' This is explained by the fact that, blue 
light retarded, the ordinary processes of ' growth, the chlorophyll being 
very slowly acted upon, the circulation rendered, very ,sluggish, and, ''tlie' 
trees kept in a very low state of existence. 

, The color of x)lan ts was influenced to a marked degro'e, by 'tlie:di,ff ereat,;, 
lights in which they were grown. ' Plants with bright foliage and flowers^ 
were grown for a time under different 'Colored lights with a decided 
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effect iipoii tlie clearness of their tints. This was true of Alteraiitliera^ 
Ijegonias, geraniums, Cobica, verbenas, lobelias, and Tradescantia. 

The action of cliffereiit colored light upon silkworms was investigated 
by placing 15 worms of the same size under diftereiit colored lights 
and weighing them after about o weeks. Those grown under the orange' 
light were, the heaviest, followed by those grown under red, blue, black, 
and clear glass, respectively. The^ experiments are to be repeated; 

The relative amount of waiter transpired by a lily iiownT and leaf was 
iiivestigateiL The weight of the dower was about '6 times that of the 
leaf, but the latter transpired in 24 hours II times as iiuicli water as 
the flower. The aiitlior thinks that the wdiite color of the flower had 
considerable to do with the low transpiration. The transpiration of 
maize plants of 0.15 meter height 'when grown under roonocliromatic 
colors wars studied. Those grown under the visible spectrum trans- 
pired most per gram weight of leaf, follow^ed by those grown under 
total radiation, orange, red, pale blue, deep blue, green, and darkness 
UTider a lampblack screen. 

The acquisition of atmospheric nitrogen by soil inoculation, 
W. M. Munson {Mjilne Sta. Ept, 208-212). — Ex|>eriinents were 

conducted with red clover, i)eas, .vetches, beans, and soja beans, with 
ditferent kinds of I^itragiii cultures. The experiments were conducted 
in a sandy subsoil placed in a tight box and sterilized by passing a steam 
coil for one lioiir through the soil. 

The results ibr each plant are given in detail, and the general coneiu- 
sioii is drawn that tiie eiiltiire of the specific germ of any given type 
gave no better results than a culture of a nearly related type. In most 
cases i)laiits from iiotreated pots were as vigorous as those from iiiocii- 
lated soil. The e.xperiments thus far conducted do not warrant the 
recoin meiulation of germ cultures for legumiiioiis crops. 

A trial ofNitragiii, H. J. Wheeler .and J. A. TiLLiNaHAST {Blmle 
.Island Sta. EjrL 1898^ j)p. 180-101^ Jig. i).— The authors report exxieri- 
ments coiiducted ATith.Mtragiip iu which 4 plats containing 100 scp ft. 
each, on which leguminous plants had . not previously been grown for 
.•20 years or "more, xvere ' fertilized with 300 lbs. of muriate of potash 
'.and 800 lbs. of acid phosphate, and plats 3 and 4 received 300 lbs. per 
. acre of air-slaked . lime. The bacteria' culture, after being , wnr, in ed 
"■according to direction, was divided into 2 equal parts and thoroughly 
.■''■inixed .with w'ater'..ar suitable temperature. : One portion was sprinkled 
..'■over plat A, the other over plat 3. F.oiir rows of American Wo,iKler 
'peas, were planted in each plat. On July 29 the peas had made a fiili 
'.growth and were cut 'close to .the ground, and their weights taken green. 
.In .each case the plats; receiving no culture solution gave slightly the 
'."heavier yield. Examinatioii .of the roots of the plants showed. that 
wliere iiiociilatioii had -taken place tbb roots were "covered^ with, small 
tubercles, although on -one of the check .plats a. number of nodules were 
distinguished.' ' • • 
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' Iminediately after tlie removal of the first crop, a second crop of peas 
wus planted with similar results. It was observed that even, on the 
l>Iats wl,iicli rei*ei\’e(i no Nitragiii there were uiiifornily large iiiiinbers 
of tubercles upon the roots of the plants. 

The aiitliors stkite that the absence of any particular benefit iii the 
case of the first crop was 'i)robab]y-due to the xu’eseiice of coiii- 

bined nitrogen in an assimilable form to supply the needs of tlie plants. 
Ill the second case the lack of apparent benefit wars probald}' due to 
the above cause and to the fact that the organisms naturally I'lreseut 
had multiplied to such, an extent as to insure an abundant a,ssiio.iIati(,)ii 
of atiiiOwSplieric nitrogen without the iiiterveutiou of those supplied by 
the E"! tragi'll. 

The flora of North Carolina, C. W. ItVAVS (XoHh CiiroUnti Sla. lU.ih IfJ4, pp, 
J290~'o65 ). — A list is give* li o,f the flowering pljints and higln.*!* eryptogaiiis kiiown to 
■occur within the borders of the State. In all, 2,dS5 speedes are mt.nrti'Oiied and, their 
distribution in the different parts of the State indicated. 

Notes on the plants of the year, F. L. JIaiivky {MaUui Sfa. .lipL ISOS. pp. 
131-135 ). — Notes are given oji the plants .received daring the year for ideiititi<a-itif»ii, 
from which it is thought that the farmers of the State ai'e awakeui,iig xo the importaiie© 
of weeds, and the necessity of carefully vvatchiiig their fields to prevent the introclnc- 
tion and si>read of weeds. A large number o f seeds a re r« ‘ported to ha ve been examimal 
during the past season, over 60 kinds of foreign weed seed having been detected. 

Preliminary catalogue of plants poisonous to stock, K. Chesnttt ( C, S. 
Dept. Apr,, Bureau of Anmul Indutatryf Mpt. 1S9S, pp. 3S7-430. fujs. U?).— Most of the 
species here given are described in Bulletin 20 of the Division of Botany of this 
Department (E. S. E., 10, p. 516). The present catalogue includes a larger imiiiher 
of introduced and native plants whicli have been reputed as ,mori! or les&poisonons 
to stock. Lists, are given of plants which are claimed to be poiso,noi,is to stock, those 
probably poisonous, and those suspected of being injurious. 

British parasitic flowering plants, J.- Saitni)x:rs {Traiib-. Her/ortlshlre Xui. Ilisi. 
Soc., 10 {lS99)f 'Xo. 3, pp. 44— iS ). — A list is given of the parasitic plianerogauis occur- 
ring in Great Britain, together with their distribution and haljitat. 

Catalogue of herbarium specimens for exchange, C. W. HyaM'S (Xurih Carol hm 
St€i. Spiec. Bui. olfpp. 4S), — A list is given of dnplicat'e specimens wMeh are offered in 
exchange to other institutions or persons desiring them. 

Plant structures, J. M. Coulter {Xew Torlc: I). Appleton. i.9oo, pp. 'rT,/-f- 34S^ figs. 
389). — This book, which is termed a second hook in botany, is su|>pleineii,tal, to Plant 
Relations by the same author (E, S. R., 11, p. 709), and each is meant to represent a 
half year’s work in secondary schools. ’While in Plant Relations ecology doiiii nates 
the work, in this volume plant morplmlogy i.s the keynote. a,nd for tiiose teaeh'e.rs of 
botany who believe morphology should come first in. the course of study, th©' order 
of the two may be reversed. After tracing the evolution of, thi'* plant ki:ugd(>iii fro,m 
the lowest tO' the highest, chapters are given on 'physiology, ecology, and taxoiioin,y, 
in which the main facts are brought together. A brief glossary is appended in 
which the necessary terms are defined, but untechnicul terras are used sO'" ,far'''»B 
possible. ' ' 

The numerous illustrations of both Plant Relations and 'Plant Structures are to be 
studied as diligently. as the text. In the study of botany the author states that the 
book is merely intended to serve as a compact Bupplement. .to :the three more 
, important factors — the teacher, the laboratory, and' :fieldw'drk . , 

; . 'Pollination and ,fei'tili 2 iatipn of flowers, W. .M.'.Mufsox {Maim llpt, ISOS.pp}. 
,318-M9fple,5 ), — The author undertook the .study of .soiB.e 'Of the problems conneoteii 
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witli pollination of flowers, and the results given in a preAfloiis report of the sta- 
tion (E* S. R.,4, p.544), since which time press of other duties has made it impossi- 
ble to coiitiniie the work. Opportunity ofterxiig for the continuation of this line of 
experimentation, the present rejxort summarizes some, of the more proniineiit features 
previous!}’ considered and outlines the work to he undertaken. The points for 
special consideration are the growth of the x^ollen tube, a revision of the list of 
species supposed to show immediate elfects of x^ollen, the stimulating action of 
pollen, and the possibility of superfmtatiou. 

The laws I'egnlating the sexes of flowers, T. Mek,han ( Penmylrama Dept. Agr. 
Ilpt. ISBS^ pt. l^pp. 536-548, figs. 4 ). — The author maintains that in plants the ques- 
tion of male or female is wholly a question of nutrition. 

Leaves and their uses, J. Hoopes (Pemisylvania Dept. Agr. Ept. 1898, 6'77- ' 
694 j Jigs. 4). — The structure and function of leaves are described in a somewhat 
popular manner. 

The plant food in the leaves of the sycamore and its transportation with the 
growth and the dying of the leaves, G5-. M. Tucker and B. Tolleks (Ber. Dent. 
Chem. GvscU,, 31 {1899), j). 1575;; abs. in Chem. Ztg., 13 {1899), ISo. 90, EepeH.,p. 314). 

Photosynthesis in the evergreen leaves during the winter months, K. Miyabe 
( Bot. Centbl., SO (1899), Xo. 5,p. 1?1). — The starch content of leaves fe,il from Novem- 
ber to the end of January. The starch began to accumulate again in February. 

Transpiration of evergreen trees during winter, S. Kusano {Bot. CentbL, 80 
{lS99),Xo.5,p.l71). 

On the transmission of growth characteristics through selected seed, Clausen 
(Jour. Landw., 47 (1899). Xo. 4,pp. 391-430). 

On the growth of bamboo shoots, K. Shibata iBoLCenihl,ySO{lS99),Xo.5,pp. 
169,170). 

The grafting of monocotyledons {Gard. Chron.,3. ser., 16 (1899)^, Xo. 674, p. 398).— 
Success is claimed in grafting several species of the above. 

Concerning the grafting of monocotyledons, L. Daniel ( CowjpL Bend. Acad. Set 
Paris, 110 (1899), Xo. 17, pp. 654-656). — A note is given of tlie successful grrifting and 
forming of a union in a number of ex 2 >eriments with monocotyledonous plants. 

Concerning the existence of Penicillium glaucum in solutions of various 
organic salts, A. YxVSUDA {Bot. Mag. \Tolcyo'],13 (1899), Xo. 151, grp. 309-316). 

Additions to the knowledge of endotropic mycorrhiza, S. Bernatsky {Terme- 
B'zet. Fiizeieli, 1899, p.SS, pis. 1; abs. in Cenibl. Bald. n. Par., l.JM.,5 (1899), Xo. 16-1?, 
p.603). 

The so-called invisible injury by smoke and fumes, P. SoR alter and E. Ramann 
(Bot CenthL, 80 (1899), Xos. 1-3, pp. 50-56; 4,pp. 106-116; 5, pp. 150-168; 6,pp. 

7, pp. 151-161). ■ 

The behavior of algae and fungi to certain chemicals, N. Ono { Bot. Ventl>L,S0 

'{1899), Xo.Sppp. 170, 171). 

On the toxio effect of deleterious agents on the germination and. develop- 
ment of certain filamentous fungi, J, F. Clark {Bot. Gas., IS (1899), Bo. 5, pp. 189-"^' 
S17, dfjms. 8). — A report is given on the ©fleet of a large number of deleterious agents/ 
as shown on the germination and growth of a number of fungi, among them, Asper- 
gillus Jfarus, SteHgmatocgsUs nigra, (Edocephalum albkhm, and PenioilUuM glaucum. 

Plant swellings, P. Sorauer (Ber. DeuL Bot GeselL, 17 (1899), Xo, 10, pp> 456-460, 
fig. 1). — Accounts are given of a number of plants showing excrescent growths which 
are attributed to a disturbance of the equilibrium between the functions of the 
plant. ; \ 

On the histological modification produced by the action of Fhytoptus, 
M. Molliard ( Compt. Bend. Acad. Set Paris, 119 (1899), Xo. 11, pp. 841 - 844 ). are 
given on the histological changes whieh are brought about in stems by theN^-ttacks 
of various species of Phytoptus, as shown from the structure of the galls. \ 

Experimental investigations on the dwarfing of plants, P. (xAUChert (An^ Bci. 
Mat Bot, 8. ser., 9 (1899), JS'os, 1, pp. 61-64; 1-4, pp. 65-156, pis. 4, Jigs. $1 ). — ^A 
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iiiiDib«:‘r of experiiiient.s on dwarfing plants are described and tiie effects, as slion-n in 
tlie morphology and anatomy of the different plant members, are stated. 

Is there a solution to the nitrogen _ problem? H. W. Coxx (Feimsylrimm Depi. 
Jgr, Ilpt, 1S9S, pt. i, pp. 717-734, figs. 4).— After reviewing the nitrogen ■ require- 
ments of plants, the author describes nitrifying and denitrifying bacteria and 
theiiMDctbods of action. The fixation of nitrogen by the bacteria in the tuber- 
cles oeciirrmg on the roots of leguminous plants is described at some length, and the 
value of commercial products of soil bacteria commented upon. 

A new register for studies in plant physiology, J. Bara.xetsky {Ber. Deui. Boi, 
Geselh, 17 {1S99), No. 6. pp. 190-194, pi. 1 ). — Describes an electric apparatus for reg- 
istering growth and other phenomena of plants. 


METEOEOLOGY. 

Meteorological report, N. Helme ( Rhode Island 8fa. Rfit 1898, pp. 
1112-F29 ). — This iiieliides general notes on the weather during 1S9S, and 
a tabulated record of observations at Kingston on te,mx>eratitre, |)recip- 
itation, cloudiness, and prevailing winds during each month of 1S9S, 
with a summary for the years 1890 to 1898 inclusive. The vSiimmary for 
1898 is as follows : 

Tcmpmii «re( degrees F.). — Maximum, 95, July 3; minimum, — 4, Deceruberlf; mean, 
4H.8; highest inonthly mean, 71, August; lowest monthly mean, 27.9, January; high- 
est daily mean, 80, September 1; lowest daily mean, 6, February 2. Precipiiaiion,, 
(inches). — Total (rain and melted snow), 72.21; greatest monthly, 12.05, October; 
lca>st inoiitlily, 0.77, June; greatest in 24 consecutive hours, 5.5, July 13; snow' fall- 
total, 59,75; greatest monthly, 20, November; least monthly, 1,75, December. 

Number of clear days, 110; number of fair days, 114; number of cloudy 
days, 141; number of days on which there was precipitation of 0.01 in. or more, 131. 
Frevailmg wind, i.yest and southwest. 

Meteorological observations at the es:periment station of 
Kagok, Java, during ten years, 1889-1898, H. 0. Peinsen-CxEEE- 
LIGS {Med.ed. ProefstaL Sidherrietj West Java^ Ro. dOjpp. 4$^ chart 1 ). — 
This includes monthly and yearly summaries of observations on tem- 
l^erature, humidity of the air, soil temperatures (at depths of from 30 
to 120 cm.), atmospheric pressure, cloudiness, wind movement, rain- 
Ml, luimber of cloudy days, evaporation, and storms. 

During 1898 the hours of sunshine were also recorded. The rainfall 
for' the 10 years, calculated to 5-day periods,, is shown in a table and in 
a diagram. ■ 

The, temperature' is shown, to be extremely uniform, the' inean for 10 
years being' 26.40 0. The mean relative , humidity of the air for the 
same period was 80 ; atmospheric pressure (at 0® G.), 755 A mm.; rain- 
fall, '2086.5. inm,.; rainy days, 170; evaporation in 24 hours, 1.1 mm.; 

■ sunshine,' 55 per cent of the possible. 

;■ , /Weather influences on farm . .and garden crops, E. Mawlmy 
■{Jour. Emj. 'Agr. Soe. England^ 3. ser..^ 10 {1899\ pt 4, ff . ' 720-745,, 
5).— This is the . annual address, of the ' president of the Eoyal 
■■ ' 20915— KoaO 2 . 
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Meteorological Society,^ It gives a brief sketcli of tbe cliiruitc‘. of tlie 
Britisli Isles; discusses tlie relation of teiiipei*atiire/ -frosts, raiii^ 
droiiglits, snow, suusbiiie, and wind to tlie growth, of ero]',is; and sfig- 
gests various means of meeting ad veivse weather conditions. .iVhh.:eoi*0" 
logical data coveiing long periods a-re given in tallies, clis'irts, aii(,l 
diagra-ins, 

'The cdimate of Great Britain is shown to be (diaractm:‘ized by iVe« 
(pient cliaiiges and the absence of extremes. Fi‘om a table preparec.l’^. 
1 ) 3 ^ Sir Heiir.Y Gilbert,- giving the excess of daily tempemture a.ib(:)ve 
42^ F. (5.550 daring the growing periods for 18 years, it is shown 
that the average amount of accumulated heat required to grow and 
ripe.n wheat at Eothamsted was 1806'^ F. Tlie difference between the 
greatest and the least amount reiinired was about oOO'^ P\ ‘^This 
appears to be a very large range indeed, and shows tliat such cahnila^ 
tioms can only be regarded as rough approxiinations, at all events as 
far as the leading cereal crop in this country is concerned^’ 

Meteoiplogical observations {Maine Ma, lipt. J SOS, pp. Thia is a 

monthly Bniiimary of observations at Orono during 1898 on atiiioKpboric pre«svir<^, 
temperature, precipitation, cloudiness, and wind movement. The irieaii temperature 
ibr the j^ear was 43,8 - F. (ineaii for 30 years 42.3'^b> pressure 29.84 in., precipi- 
tation 49.82 in. (mean for 30 years 45.37), and number of cloudy days 138. 

Meteorological chart of the Great Lakes — summary for the season of 1899, 
A. J. Hexky arul N. B. Conger (17. S. DepU Agr.^ Weather Bureau^ Meteorologiml 
Chari of Great Lalces, 2 {1809), No, 9,x)p, ^S, charts This is a summary of obser- 
vations in the lake region during 1899 on storms, atmospheric precipitation, log, iee, 
evaporation, and wrecks and casualties. 

Snowfall and water .supply of the Rocky Mountains, 11. A. Ceai'Ts (*S'ci /Inter., 
8fl {.1<900), Ah. 0,p. ISS.fiip 1 ). — A brief discussion relating especially totheliead waters 
of the Big Laramie and Cache la Ihudre rivxvs. 


S0ILS---FEETILIZER8. 

Tlie soils of the Pecos Talley, Me:xico, T. H, Means and ' 
■ F*I). Garbnee ( U, B. Dept Atjr.yDivmon ef Sbih Gire, S^pp. 7).— This 
is a preliminary report on observations and investigations during ISftll : 
in the irrigated districts around’Carlsbad, Eoswell, and Hager man, iff 
vHew 'Ifexieo, aiid:7Barstow, Tex.,, the object of which was map the 
soils of theirrigated districts of this region with particular ixyference to 
the extent of and damage from alkali and seepage waters, and to inves- 
tigate methods for the prevention of further damage, and for the recla- 
mation of lands already abandoned from tliese causes.’^ The climate, 
".drainage area, irrigation systems, and soils ' of the region are,' briefly 
discussed. • The rise of the water table^ due to excessive or careless irri- 
gation, and- the accumulation of alkali" due' to' the' same causes .and to. 
'■.rapid,' evaporation in .'the reservoirs and ' 111 ' the 'soil, co'nstitiite serio'us',. 

^Quart. Jour. Roy, Met. Soc. [London], 24 (1899). 

^Bee also Arch. Sci. 'Pliye, et Nat., 3, wor., t(i .(1880), p. 421 (JCothamsted Mtunolrs, 
rol.'"6'),' 
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moBaces to tlie agriculture of tlie region. Drainage is generally recoiii- 
iiiendeci, exceiit for the soils imdeiiaitl by gypsum, on wliicli it is 
believed it would prove too expensive, on account of their great capil- 
lary powers and rapirl evaporation. 

The locust as a fertiiisser, J. HItnckel d^Herculxis (La Imupsia 
emno ahono. Mrn. Ag}\ Argentine Rpynblie, 1899^ jjp. 12 ), — Clieinical 
analyses and lield experiments are reported. According to the analyses 
of Mtiiitz and Girard, tlie locust lias the following coiiipositioii : 


I'ertUizvr conittUamits in- locmU, 



riios- 


i j 

jUioriti 

acid. 

INiiiisli. 

j Percent. 

Per cent. 

Percent. 

Ercftli loeiTHtw ! ''{.15 

0. 60 

. 0. 2S 

Dry 'l()(*uHl8 1 'll, 50 

2. IS 

1. 02 

Dry ami iut-rrec lixaisls 1 14. OO 


1. 60 


In tlie jioiuace obtained by treating tlie locusts with, superheated 
steam and alkali to remove the fat, there were found II to 12 yier cent 
of nitrogen, 1 to 2 per cent of phosxihoric acid, and about 0.5 ])er cent 
of potash. Analyses with reference to the food constituents of the locust 
are also reported. In jilat experiments the locusts were used at rates 
of 400 to 000 kg. per hectare, alone or mixed with other materials, in 
comparison wi th other fertilizers. When used alone they were not very 
elTective, apparently on account of the large amount of fat which they 
contain. The fertilizing effect was very greatly increased by the addi- 
tion of suiierphosphate. The author suggests that treatment to remove 
the fat would not only increase tlie effectiveness of the inaterlal, but 
also prevent the offensive decomposition which takes place when the 
untreated material is applied to the soil. 

Box experiments' with phosphoric acid from different sources, 
L. IL M'er'EILL (Maine Rku EpL 1898^ pp, p/,s‘. 7, dgms. 2), — This 

is a summary of all the results tlius far obtained in these experiments, 
including those iireviously published (E. S. lb, 1), ]>. 4;3f)), 

The plants wliich have been experimented with include 7 orders: 
Peas, horse beans, clover, and alfaIl:a(Ijeguminosje) ; tiirnipvS, ruta-bagas, 
cauliflower, and kohbrabi (Oriicifermjj barley, corn, oats, a>nd timothy 
(Grainioeie); tomatoes and potatoes {Solanacea‘.)y carrots and parsnips, 
.(UmbeliiferiB); buckwheat (Polygonacem); simtlowers (Ooinpositm). ' 

' The .results are briefl.y,sixmmarized as follows: ' 

(1) plants differ in their ability to feed npnii crude phosphates. 

^<(2) Turnips, riita-bagas, canlillowers, and k oh Prabi gave .nearly as:go,o'd re.turns 
with the, Florida rock as with the acid' rock., , 

“ (3) In every other case the good effect of the acid rook' was very' ■marked.,,' 

^^'.'^'■( 4 ') 111 ■' most cases "'the crude Iflorida ' rock,' 'yielded: 'bette'r ■' returns '■ tlian^ the; 
".Be'dO'uda. ■' ^ ■ ■ 

^*( 5 )' lh,irl<W; corn, and oats seeni to’req.uir.e an.aeid p,,hoBp'hate. 

((>) W'lien early maturity i’s desired, the acid' ro'ek' can profitably be used, ■ , • 
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‘'‘(7) Til© la,rg'C3ly irii-reascfl prodiiclion obtained by tiic ns!- of arid will 
o:lt'e]i det«‘rnil:iio tlie. success oi‘ tlic ero|>. 

(S) Ttu3 soliiliility ot a. jibosphate ia aiaiaoiiiiiia <'iti*a4;c is not a-lw5'i^\-s tlic owet 
iiiejisnro of its aotriaLl Aailno to ilnj "pbiiit/’ 

Upon tlie possibility of drawing erroneous conclusions fro 
plant soil tests designed as guides to tlie economical iiiamirii 
treatment of soils, and to serve as a basis for tlie developiiiem 
of reliable clieiiiical nietliods for ascertaining their reqiiireiiieiitSs „ 
H. J, "WiiEEL-EU and, J, A. Til'LING-iiast {Uhoiie Maud Sta. Rpt. 1898^ 
j>|b ph. 5 ). — This article briefiy reviews the history of experi- 

ments at tlie station on this subject which, were begun in ISDO (Ih S« lb, 
10, p. 037), bringing the account up to tlie close of the year 1808J The 
method. ,follow(Ml iii, ISO'8 was practically tim sa-iiie a.s that inirsncfi in, 
previous years. Tim conclnsioiis reaclic(,l ;froiri tlie 0 yeaii-s’ ex f ieri nients 
are briefly summarizeil as follows: 

‘At) Befor© Ihuiug, plK^spboric a,cid was ,iuoro iieo(l©<! thioi iiitrogcus }H>taHh, 

After liming, the «oil .stood los.s in need of pliospliorie. aeid ihioj of potash o 

nitrogen. 

*'^(3) Large (juantities of pliospliorie aoid whicli luid beretofon^ Immoi largfdy unjw- 
siiailable wei'o made of use to plants by treating the .soil with liiinn 

‘‘ (I) The above pciiuts slnnihl ho taken iiito aca-ount, and lim<*. appli(Ml (o all the 
j)lat.s of a soil test wbeii experimenting witii such .soils as ar<5 aei<l or in otber 
respects stand in need of liming. 

In attempting to secure oliemiiail methods for showing the mjyinrial iMajuiro- 
ments of soils, as Based npou .soil tests with phints, erroiHnni.s eoneliiHioiiH ina.v ho 
drawn as to tlieir relative rediahility if the other ingredii^nlH of wld<‘li the soil 
stands in need are not applied to all of the plats liefore tlie t<‘.sts as in 1 he rehitivo 
delieiency of potash, idiospliorie acid, and nitrogen are begun. 

*‘((») Oiie idant nuiy n<>t lumessarily answer the <|uestion .sadsfaetorny as to <4ie 
manurial requireinents of aH other plants npon the same soil. 

, f^(7) At leaist before liming, maize answers the question satisfaetorify as I. o deli"' 
ciencies of phosphoric acid, not only for the other eereahs, but also for millet, beets, 
and inany other crops/ 

8<,>il tests, designed to show wltati- rnaiuirial sribstanees vvill l>e yb.vldiHl'to 
plants in tiny least , (f 'liantity for ' a series of years, now t lie c.ontinned IVo- several 
seasons before final conchisions can safely he drawn.'*’ ■ 

On tbe effectiveness of . nitrate of potash as compared ' with, 
like amouiits of nitrogen 'and' potash in form of niuriat© .of' 
potash 'and nitrate of soda, .H. .J, Whbelkb ' arid, 3, ,"A', Tii/i':;'fNcl« 
'HAST Sia. Mpt. 1898 j pp. fhese cxpcvr'imi^utB 

were begun .iu 1895 (E. S. B,, 10,, p. 938), The experimentK wcvri'j iq'.uy,. 
ducted oil the .S'ame |)lan ,iu 1898 as'in- .i-irevioiis. years, the 'croiis grown 
being gTass and'diiangel-wurzels, 

^Tn every case, Bbtb' with grass .and ',ma.iigel-wurzel8, 'a ■ greater total yic.hi war 
obtained where nitrate of soda and miiriate of potash were ()mphfye<l Emu in <*on* 
iiectioii with, like amounts of potash and nitrogen in forni of nitrate ol‘ pol.asIi. 

“In view of the perfect harmony, in this particular, of all the rcBuIts. it seemH 
probable that some special value must he ascribed to the sodaor chlorin, or, possibly, 
to both. , ' ' 

■ ^ An ahstnud of this paper will he found in XT. S* Dept, Agr., (,)di(5e of 'Experime'i'it 
Stations BuL 05, p. 113 (H, S. It, 10, p. 711). 
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A oontiiiofitioii of tL is experiment for few years more oixgiit to LuiiisF some 
positive iiiforiiiation as to tlie wortlilessness or x»ossib]o value of tliesodai and clilorin 
ot nitrate of soda anil muriate of potasli, wlilch liave lieretofore beeu xpiite gener- 
ally looked upon aw iugreilients of little or no agricultural value. 

Tlie fiftli yearns observations on tlie substitution of soda for 
and its value in connection witli potasli, IL J, Wheelbe and J. A, 
TiLLiNcmAST {BJiode Yslmid 8ta. 1898, ])p. 137-143, ph. ■/ ).— This is 
an account of a continuation during 1898 of experiments begun in 1804 
(E. S. E., lOj p. 938). The iilan followed in 1898 was tlie same as in 
previous., experiments. The crops grown were oats and millet, 

“The resultw for the year 1898 show the marked inferiority of soda when used 
without potaish as comparetl with potash wdien used without soda, corroborating 
folly ill this respect tlie experience of previous years. 

Wlieii the potash supply w'as reduced to a cjuarter ration the soda ]»roved (piite 
eiiective. AVhere the potash supply wuas equivalent to half and three-quarter 
Tations tln^ soda seemed to he far less etfecthui than in 1897.’' 

Tlie sixth year’s observations upon the growth of plants upon 
an acid upland soil, limed and imlimed, 11. J'. Wiieelee and J. A. 
Tillinghast (Ehode Mmid Sta. Bpt, 1898, pp. 141-170, ph. -i).—- The 
same methods were pursued in these experiments in 1898as in previous 
years (E, S. E., 10, p. 939), except that in 1898, as in 1897, the quantities 
of nitrogen a]>plied were one-third as great as in former years (85.5 lbs, 
of vSiilphate of ammonia and 110.25 lbs. of nitrate of soda per acre), and 
nmriatc of potash anddissolvedboneblack wereapplied at ratesof300and 
800 lbs., respectively. No lime has been applied since 1894. A number of 
new crops were introduced into the experiments in 1898, bringing the 
total number of varieties experimented with up to about 120. The new 
crops employed- in 1S9S included white mustard, parsley, Swiss chard, 
cliiiiory, leeks, garlirs cvndive, dwarf broom corn, aster, sweet ])eas, and 
lioppy. Tables sliow the yields of the various crops gl’o^yn and give 
a record of measur(‘ments in the spring and autumn of 1898 of the 
diameters of various iiarit and forest trees experimented with. . 

Straw! larricH a,pj)e;i,r to liiive heen lielpcd hy lime on viu'y mud Boil 

*L\Hparaguw luiw Ixieu womlorfolly hdped hy lime. The Huperiority of nitrate of 
aw eompainul witli wulpimte of ammonia, for this phmt wna-s also inowt Btriking, 
jifTording a. strong contrast, in this particular witli hhiekhcrrios. 

Illiiibarl) was apparmit ly helimd by lima, though in a. small degree a,s (jompared 
w'itli asparagus. Nitrate of soda also proved sligiitly nniri^ etl 0 ^d^ivo tliaii sulpliat© 
<>f aiiniiioiuiir aB'a. source (>f nitrogen. 

Wlrito innstard showed moderatfs Imnafit from liining, ami indica.teil the superi* 
ority olAi-trate;of soda, as a fonn of n'itrogon. ■ 

Parsley sliowtid little, if any, advantage from the nae of lime in connection with 
nitratciof aoda, thougli on the unlimed sulphate of ammonia plat the results were 
extremely |>oo:r as ciimpared with those where lime wa.a applied. Comparing the 
two limed platli, lint Ji,tt 1(3 dhferenco in the two forms of nitrogen was iioticealde. 

■" '.'^LSwiBS' chard, like beets, to which-, it- is closely' related,' was wondeiTnlly -helped' 
:1>y ' lime, a-iid gave llii' better, results, with -'lutrate 'of soda" ■than'' with 'Sulpliate ..of 
a,mi:nonia. ' ' 

Chicory -was not heij'->ed, but, on the coTitrary,. apparently injured by lime upon 
'. "the' nitrate of aoda plats., ' 'Wlieresulpliate of -ammohia has been used'hontiniiously 



916 


EXPERIMENT STATION RECORD. 


liiiio wiiH, however, 'iiBofnl. Biilpliate of a.miuoiiia. gave hettei- results tliaii iiitrato 
of soda oil tliG limed 'iilats. 

‘'n'jeeks were helped by lime in a. most striking degree, even upon tlicn titrate of 
Boda plats. ■ For this crop the snp<i‘.riority of nitrate of soda as coiii]);ired 'witili 
snlpliate of aiiiiiiouia, even upon the limed plats, was also niark'cd. 

‘^.Endive plants were ' materially helpial hy lime, though in a less degree Rian 
asparagus' or Swiss clmrd. These plants showed marked ability to withstand the 
conditions upon the nnlimed sulphate of ammonia iilat, where leeks and Swiss ehari! 
failed utterly. Nitrate of soda gave better results than sulphate of ammonia upon 
tlie limed plats, though the difference Avas less striking than in the case of many 
other plants. 

Carrots have indicated, usually, varying benefit from liming upon quite acid soil, 
blit upon a neutral or alkaline one heavy applications might exert injury. . . . 

Mangel-wurzels fully corroborated the experience of x>rcviona years, showing 
striking benefit from the use of lime and groat superiority of nitrate of soda over 
sulphate of ammonia when nitrogen in these forms is employeil in like amounts and 
niider identical conditions. 

Watermelons give indication that the great injury otherwise resulting from 
liming can probably bo avoided if the melons are introduced into the rotation three 
or more years after the lime is ax)p lied. This season nitrate of soda proved, when 
used without lime, hut slightly better than sulphate of ammonia, though on the limed 
plats f ile nitrate form of nitrogen Avas miicli suiierior. 

iMuskmeions have fully agreed Avith the tests in former years, indicating gnait 
heneiit from liming and tlie superiority of nitrogen in tlie form of nitrate of soda. 

' 'Dwarf hrooiu corn aauis helped moderately by liming, and on the limed plats fclm 
results were identical in the case of both forms of nitrogen. 

• “Comet aster (/The Bride’), though it Avas helped by lime, even in comiectimx 
with nitrate of soda, shoAved, nevertheless, wonderful ability to withstand the acid 
condition existing on the unlimed sulphate of ammonia plat Avliere so many other 
kinds of plants entirely failed. But little difference Avas noticed between the action 
of the tAvo forms of nitrogen. 

“SAveet peas showed marked advantage from the employment of lime, as shown 
by the increased Aveight of Annes, and especially by the great increaso of hlossoms. 
Many more hlossoms and heavier Auncs were produced by nitrate of soda tlian hy 
sulphate of ammonia upon the limed plats. 

“ Poppies seemed to be wonderfully helped by lime, as indicated by the number 
of blossoms and l»y tlie total Aveight of the idaiits. Nitrate of soda |)rove«l far 
superior to sulphate of ammonia as a source of nitrogen for this plant. . . . 

“The indications thus far affVmled go to show that lime has proviHres}jecia11y 
beneficial to the American linden, elm, and to quince Inishes. It apiiears probalile 
that certain trees, possibly including the Avbite bircli Uiud Norway spruce, mny be 
injured by liming, even on A'ery acid soil. 

“This season’s results Avltli Snyder blackberries are espcxiially intcrf'Hting, for ilie 
reason that in connection Avith the nitrate of soda jilats lime sceans to Imvo caviHcd 
injury, and, furthermore, on account of the superior action of sulpliat(‘. of ammonia 
compared with nitrate of soda as a source of nitrogen.” 

' ' Water conservation in soils, S. M. Woodbridgk {FormUff S (1899), jYo, i^h^pp, 
ISl, -75,1^) . —The author giAms^ a popular account of Avater conservation am! imiiits' out 
the necessity of forest cover on mountain sides for the maintenance of stream flow. 

■ . 'Analyses of soils of Sao Paulo, Brazil, G. d’Utea {Fol. Inst Apr., Ado I'^anh^ 10 \ 
{1899)..^ . Eo. :d, Chemical analyses of several sampleH' of soi'Is from 

difFerentparts of Sao: Paulo, are, reported, with suggestions as' to the' fertilii^ers suit- 
'able "'to each. ' ' 
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Tile decomposition of organic substances and tlie forms of limiius in tlieir 
relations with agriculture, E. Wollny (Aim.Sci. Jfjron., 1S9S, U, p. 339; 1S99, 

2so. 3, pp. 30S~3S3, figs. 43; II, Nos. I, pp. 1-113, figs. 2; 2, pp, 230-299, figs. 3; 3, pp. 
362-439; WOO, I, No. 1, pp. .—Bee E. B. E., 8, p. 879. 

A contribution to the knowledge of soil bacteria, E. Kolkwitz (Ckmlbl. Ball, 
ti. Far., 2, AM., ,5 (1S99), No. 20, pp. 670-078, pi. 1). — Btiiclies are given on the Alinit 
hacilliis (/>. ellenhacherisis) and otliei* soil organisms. 

Gi'eeii manures, Tkaiujt (Gouv. Gen. Algeria, Serv. Bof., Sia. Exp. Bouiba Bnl. 20, 
1809, pp. 24, figs. 13). — A brief discussion of the principles of green manuring and of 
the value for this purpose of various phiiits tested at the station of Rouiba, Algeria. 
The plants discussed include 4 si)ecies of lupines, fenugreek, heaiis, \-etclies, 4 
species of Lathy rus, melilotus, lentils, serradella, sulla and other species of Hedy- 
saruni, galega, 2 species of Mucnna, including* velvet bean {MuGuna uiilis), cow peas, 
soy beaus, and Madia satlra. 

The fertilizing value of lupine.s at different stages of growth, Hicinkich (FilM 
ling's Zandw. Ztg., 49 {1900), Nos. 2, pp. 61-67; 3, pp. 90-94), — Plat and pot experi- 
ments are reported in detail, which lead to the conclusion that the Ijest results as 
green niannre will he obtained by turning under the lupines whun tliey begin to 
ripen and less than half of their leaves haAUi l>econie yellow, because at this stage 
the plant has reached the limit of production. 

History and present status of Peruvian guano, Maizieues (IJEngrais, 15 {1900), 
No. 4, pp. S3-S5). — The history of the exploitation of the Peruvian deposits of guano 
is hrielly reviewed and statistics of their present extent and exportation are given. 

Fertilizer inspection in 1898, C. I). Woods (Maine Sia. Ilpt. 1898, pp. 38-47). — The 
recpiirenieiits of tlie State fertilizer Jaw are l>rielly explained, and the composition 
of samples of fertilizers collected by the station is compared witli that of samples 
furnished by the luanulactiirers and with the giniranteed analyses for 1898 and for 
the three years 1896-1898. See also Bulletins 43 and 45 of the station (E. S. R., 10, 
pp. 387, 734). 

Report of analyses of commercial fertilizers for the spring of 1899, L. L. Vak 
Slyke {New Yorh State Sia, Bill. 160, pip. 63-131). — The results of analyses of 646 dif- 
ferent brands of fertilizers are reported. Of those 482 were complete fertilizers in 
which the nitrogen varied iroiii 0.37 to 8.5 per cent, averaging 2.04 per cent. The 
availahle phosphoric acid varied from 1.2 to 15.12 per cent, averaging 8.76 per cent. 
I'lie potash varied from 0.43 to 12,95 i>er cent, averaging 4.86 per cent. The average 
amounts of iiiti'ogen, available })liosplioric acid, and potasli exceeded the guaranteed 
aA'<‘rage by 0,15, 0,98, and 0,3 per cent, respectively. The Inilletin also gives the 
text of th(i State fertilizer hiw as amended in 1899. The amended law recinires a 
license fee of $20 for each l)raiid. 

Analyses of oonimercial fertilizers, 4. Edge and W. Ebear (Pennsylvania 
Dept. Agr. Bui. 44, prp. 62). — Ineludes text of the State fertilizer law, notes on the 
valuation of fertilizei's, and tabulate<l analyses mid valiia,tioM8 of 9t5 samples 
exaroiiKMl during 1898. IJiis is reprinted in the PeimsylviMiia. Department of Agri- 
culture Report for 1898, 1, p. 805. 

Miscellaneous analyses, 11. J. Wiiee'LKB (Hkode Maud Sia. M2)t> 1898, pp. 
/ /7- 7^/).— Analyses (mainly fertilizing consti tuents) are reported of cotton-seed meal, 
re Also fiMun indigo dye vats, Belgian phosphate, ^^lloala” (finely grouxid mineral 
pliosphate), steamed hone, dissolved bone, supeiphospliate, tankage, dried blood, 
nitrate of soda, sulphate of ammonia, nitrate of potasJi, potassiiim carbonate, 
muriate of potash, sodium carbonate, common salt, and biirivt lime. 

The production and consumption of phosphatic slag in Europe, Maizieres 
, (VMfigrais, 15 {1900), No, 6>, pp. The total l>roduction , in Europe 'is 'Stated 

■' to 1)0, 1,41.6,000 tons (metric), the greatest 'producer' being, Gerixianyy 786,000 tons. 
The consumption iu the countries' inanufacturing4he"product 'is 'placed at 1,208,000 
tons ; tlie exjxortH, maiidy to Italy, Russia,, Holland, Switzerland, Norway and Sweden, 
Axistralia, .a'ud other countrii^B, at 208,000, tons. . 
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TEe injurious effect of perchlorate in nitrate of soda, J. Stoklasa (BL Zticlcer- 
rnhenhau, 7 (1900), .No. 9, ;pp. 17-:3S; Holm. ZUchr. ZucJcerind., Zl {1S90), p, ISf),— 
Accordiiiii^ to aiitlior’s ox],>er.iiueiits lilio limit of eiidnra,iico of r,\'e for pei-clilorate 
is 1 per for oats 1.5 i:>er cent, a-iul for wheat, barley, and beets 2 pe.r cent. ],b:M,its 
are especially resistjvnt to pc^rclilorate. Of 200 sariix>leH of nitrate of sodjii oxauiiiied, 
132 (a)nta.ined less tiiaii 1 |)er cent of potassium porcdilora,,to ; -lO contained 1 to 1.5 
per cent; 20, 1.5 to 2 por ceirt; (>, 2 to 3 per cent, and 2, 3 to 7 per cent. 

: A further study of the lime requii'ement of Rhode Island soils, H. J. WiiMKnnR 
and G. E. AnAMS (lihode Island Sta. MpU 1898, pp. 171-179, pU, -This is an account 
of cooperative experimeuts in 8 ditferent localities in the State during 1898 in con- 
tinuation of work of previous years (E. S. R., 10, p. 938). ‘^The experiments of 
this season fully confirin the oj>inion that a need of lime is much more universal in 
Rhode Island than has heen generally supposed.^^ 
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A chemical study of the sea-island cotton plant, F. S. Shiver 
{South Oar oUna Sta. Btih i7j pp, lOSj Juj. 1 ), — Preliminary to the (3liC3mi- 
cal work of this hulletiii, the author gives a general disciissioii of the 
origin of searisland cotton, its history in South Oaroliiia, prodiictioo, 
uses, culture, character, and appearance; describes tlie t^litii'acter of 
sea-island cotton soils, and the method of preparing lint, and gives 
data sliowing the cost of production and profit in growing per acre. 

? The analytical data show the food and fertilizing constituents of the 
whole plant and of each individual part. The finest an<l coarsest 
samples of the sea-island cotton crops of 1S9C and 1898 were used in 
the analyses. The data obtained are cornparetr with similar data 
obtained in the analysis of upland, cotton. Tlxe following table shows 
the average analysis of diflerent parts of the 1890 and 1898 crops of 
finest and coarsest sea-island cotton with reference to fertilizing con- 
stituents: 

Amraga analysis of parts of the seaAsland eotion plant. 


.Finest : , 

'Moisture 

Crude asli 

^Nitrogen 

; Phosphoric; acid .. 

Potnsh — ' 

.Lime — ' 

Magnesia 

Sulphuric acid . .. 
liisoliihle matter. 
Coarsest: 

M'oisturo 

Crude ash ... 

, Nitrogen 

riiosplioric acid . 

■Potash 

Xinio 

'Magnesia 

Sulphuric acid... 
'■ Insoluble ■matter. 



Lint. 



Seed. 


U< 

lls. 

l4<javcH. 


St.‘ 

lUH 



IhnOH. 

A 

sh. 

.3 

d 

ir- 

ry. 

Ash, 

Air- 

dry. 

Ash. 



Air- 

<lry. 

Ash. 

Air- 

dry. 

Ash. 

A Ir- 
ihy. 

AmIi. 

,A.u:'^* 

dry. 

F. 

et. 

P 

et. 

P 

et. 

P.et 

P 

et. 

P, et. 

P 

ct. 

P.et. 

P 

et. 

/ 

et, 

/* 

et. 

P.et. 

. . 


5 

m 




8. 30 

,, 

... 

11.54 




12.03 

m ■ 


7 

99 

1. « 


6. 48 



1 

00 



4.48 



7. .52 



11.58 



4 

•18 



3.43 



40 


3. 36 



1. 54 



2, 10 




74 



,57 
. 3'^1 

8 

99 


149 

35 

73 

1, 001 

10 

75 

.8(19 

9 

32 

1,079 

10 

56 


473 

9 

91 

37 

47 


(»22 

35 

15 

1.575 

41 

20 

3. 098 

19 

63 

2. 272 

34 

07 

1 

526 

29 

54 

1.014' 

13 

07 


217 

7 

76 

.347 

13 

03 

,980 

30 

10 

3.484 

20 

80 


932 

15 

49 

.531 

8 

29 


147 

14 

54 

. 652 

6 

19 

. 465 

5 

36 

. 0»20 

6 

15 


27(i 

6 

76 

.212 

6 

92 


.098 

3 

78 

,170 

7 

30 

.549 

8 

10 

■ ,938 

3 

80 


170 

2 

51 

. 086 

i) 

71 


,101 


67 

.030 

3 

,34 

.251 

5 

93 

.080 

1 

62 


073 

3 

65 

.129 



5 

,63 



7. 75 ■' 



11.42 



12.57 



7 

12 

32 



7. ■58 



1 

,65 



4.58 


7, 17 



10, 74 






3. 74 '" 




,40 


3.35 ! 


1.41 



2, 56 




72 



VO'l' 

8. 

52 


,139 

36. 

H 

1.652 

10 

15 

.727: 

’8 

io'^ 

.870 

"b 

'oi)' 


285 

'g 

' 31 “ 

,311 

37. 

32 


, 610 

36. 

10 

1.652 

41 

08 

2.944 

16 

97 

1.82228. 

50 


945 

22 

10 

.827 

i). 

82 


, 102 

(» 

•15 

. 295 

13 

54 

. 970 

31 

52 ' 

‘(Hi 


69 


786' 

15 

87'. 

. ^ f^p4 

7, 

03 


, 126 

14. 

46 

.661! 

6 

62 

■ . 475| 

6 

,64 

xml?. 

li{ 


237i 

"8 

11 

■'1 303 

5. 

93 


,098 

3. 

40 

.156' 

6 

42. 

.4601 

6 

07 

-.651 3, 

01 


099' 


08. 

.■078 

S. 

49' 


141 


95 

,043 

3 

00 

■.■■.215i 

5 

61 

602 

1, 

'90 

1 

063'' 

! 

13 

46 
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Actual and calculated analyses were made of tlie wliole plant. Ttie 
following table sliows these data: 


Acinal and calculated analyses of the whole cotton plant. 



Finest variety. 

Coarsest variety. 

Actnnl analysis. 

Calculated 

analysis. 

Actual analysis. 

Calculated 

analysis. 

Asli. 

Wa- 

ter* 

free. 

Air- 

dry. 

Ask. 

Wa- 

ter- 

free, 

P. ct. 

Air- 

dry. 

1 Wa- 

Ash. i ter- 
j free. 

Air- 

dry. 

Aslu 

Wa- 

ter- 

free. 

Air- 

dry. 

Moisture 

F. ct. 

P.ct. 

F.et. 
7. 420 
6. 040 

1. 240 
.874 

2. 0C5 
1.252 

1 .328 
; .341 

F.cL 

F.et. 
9. 120 
6.270 
1. 380 
.741 
1. 793 
1. 393 
.404 
.383 

P. cL ! F. ct. 

P. ct. 
5. 98 
5. 50 
1. .37 
.581 
1.815 
.78" 
.397 
. 279 

F.et. 

F. ct. 

F. ct. 
S. 50 

5. 40 

1. 39 
. 006 
1.385 
1. 056 
.396 
.231 

Grtule ask 

Kltvrofl'en 



G. 520 
1. 340 


k 90 
1. 52 
.815 
1. 973 
1.533 
.445 
.421 

I 5.850 

i 1 460 

11. 22 
25. 66 
19. 56 
7. 34 
4. 27 

5. 90 
1. 52 
. 662 
1. 514 
1. 154 
. 433 
. 252 

Pliosplioric 

Po'tasli 

li'iiue 

Mjigiiesia 

Suli>hm‘io acid 

14. 48 
;J4. 22 
20. 74 
5. 43 
5. 63 

.044 
2. 231 
1.352 
i .354 

1 . 367 

11. 81 
28. 59 
22.22 
G. 45 
6. 10 

10.56 .618 

32.99 1.930 
14. 311 . 837 
7. 2li . 422 
5* 0S| ] 297 


Tlie |)ereentages of the parts of the sea-island cotton plant ^ycre 
determined. The comparison of this data \Yith similar data for upland 
cotton is shown in the following table: 


Fereentages of parts of sm4sland and upland aotfons (water-free material). 




Boa -island cotton. 



Parts determined. 

Finest. 

Coarscjst. 




Weight. 

Per cent. 

Weight. 

Per cent. 

“Weight. 

Per cent. 

Lint ' 

Grams. 
12. 08 

. 

4. 10 

Grams. 
24. 15 

6.60 

Crrams. 
17. 45 

10. 56 

Seed. 

29. 99 

10. 17 

49. 40 

13. 49 

38. 07 

23. 03 

Bolls ■ 

36. 32 

12. 32 

45. 32 

12. 38 

23. 49 

14. 21 

Leaves 

CG. 40 

22. 52 

50.98 

13. 93 

33. 48 

20. 25 

Sterna 

110. 58 

37. 50 

144. 64 

39. 50 

38. 26 

23. 15 

Boots. ' 

39. 47 

13. 39 

51.61 

14. 10 

14. 55 

8. 80 

To'tal 

294.84 : 

100. 00 

’ 360.10 

100. 00 

165. 30 

100. 00 


On the basis of the proportionate parts of the |)lant, it is calculated 
that a crop of tlie iluest sea-island cotton, yielding 200 lbs. of lint per 
acre would produce 507 lbs. of seed, 620 lbs. of bolls, 1,137 lbs. of leaves, 
1,834 lbs.' of stems, and 040 lbs. of roots, or a total crop of 4,938 lbs. 
(air-dry). In round numbers, this crop would remove from the soil 68.5 
lbs. of nitrogen, 36.6 lbs. of xdiosphoric acid, and 89.4 lbs. of potash. 
Tlie number of' plants per acre for this croj) is estimated at 7,079. By 
the same method of calculation, a crop of the coarsest “variety of sea- 
island cotton, yielding 200 lbs. of lint per acre, wouki produce 411 lbs. 
of seed, 384 lbs. of bolls, 439 lbs. of leaves, 1,192 lbs. of stems, and 427 
lbs. of roots, or a total crop of 3,053 lbs., which is nearly a ton less than 
the total yield of ■ an acre of the linest sea-island cotton. ■ ': :Th 0 amount 
of fertilizing constituents' removed by, this crop' 'iS ' calculated, in round ■ 
'numbers, at 42 lbs. of nitrogen, 18 lbs. of phosphoric acid, and 43 lbs. 
of potash. The luiuiber of plants per .acre i's estimated at 3,555. 
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Tlie aiitliOF arverii'ges tlie results of these 2 crops and coiudiides that 
an a.'verag'o crop of sea-island cotton Avould have a total weight of 3,fkS3 
lbs. and contain 4, 734 plants to the acre; This crop would contain in 
roiiiid iiiiiribers 51 lbs. of nitrogen, 58 lbs, of potash, and 24 lbs« of plios- 
plioric a(?id. 

In t;lie liglit. of this data the author critically discusses present i!ietli» 
(xls followed by inoviiy planters in fertilizing* cotton, and suggests meth- 
ods for iiiiproviiig the fertilizer formulas, ■ The whole matter is summa- 
rized. ill tabular form. The data showthat in practice on an average 60 
lbs. of phosplioric acid, 45 lbs. of nitrogen, and 49 lbs. of potash are 
ii'Piilied per acre by the best planters. A fertilizer' composed of 4 per 
cent avaiilable x>hosphoric acid, 7 per^ cent nitrogen, ' and 8 per cent 
];)otasli, apiilied at the rate of 750 lbs. x)er acre, would just about restore 
to tlie soil the amouiit of fertilizing elements removed by an average 
crop of sea-island, cotton yielding 200 lbs. of lint per acre. The use of 
marsh mud as a fertilizer for cotton is especially noted, and analyses 
given of 2 samples, 

Tlie exhaustive effect of growing sea-island cotton when both, lint and 
seed are entirely removed from the land is considered. Tlie removal of 
the lint alone is an item of minor imxiortam^e, and even when tlie seed 
is also removed, the amount of fertilizing constituents talveii from tlie 
soil is, less than lialf that Temoved by crox)s of 30 bu. of wlieaft or 20 bu, 
of earn. Tiiere is a close agreement between the ainoiiiit of 'plant food 
removed by a crop of sea-island cotton and that removed by upland 
cotto.n, with the differe,nce slightly in favor of the sea-island cotton. 

The analyses with reference to food constituents of lint, seed, bolls, 
leaves, sttuiis, and refuse of the 1896 and 1808 crops of coarsest and 
finest sea-islaiid cotton is shown in the following table: 

Average mialgses ofthejmrte of the plant of the fineet and eoarsest varklks of 

cotton. 



Lint. 

Seed. 

ISoUs. 

•Iioavtis. 

Stems. 

UootH. 



AVd- 

ter- 

lre(h 

A'ir« 

dry. 

AVa- 

tcr- 

freo. 

Air- 

dry. 

Wiv 

ter- 

freo. 

Air- 

xlry. 

AVa- 

ter- 

friH). 

Air* 

dry. 

W'a. 
ter- 
^ t’rcHi. 

Air- 

dry. 

in nest: 

/'. cL i :i\ H. 

l\et. 

P. et 

P. ct. 

l\ eU 

1\ cL 

P.cL 

P. d,. 

P. d. 

P.eL' 

/A d. 


! 5, 69 


8. 86 


lL.5.t 


12. 05 
18. 13 


7 99 


6 73 

Cnitlt''. 

2. 021 2, 47 

22. 95 

21.01 

10. 85 

9. 60 

14.98 

4, 99 

4, 59 

3. 88 

3.57 

Crmlt) tul. 

L2B; 1.10 

20. 4!) 

18. 78 

8. 00 

2. 71 

4. 90 

4. 36 

1. 70 

1. 56 

1.82 

1. 70 

Cruile iriitn' - 

80.42! 8t50| 

10. 04 

15. 52 

27, (54 

21.45 

14. 80 

12. 66 

52. 31 

48. 13 

51,60 

48. IS 

Crude fiMli 

•1.701 LOOi 

4. 89 

4.4H 

8. 50 

7. 52 

13.17 

11.. 58 

• 4,87 

4, 48 

3. 68 

3. 43 

;Nitt'og:eU''iVe0 extract ' 

7.07; , 7.52 

84. 75 

31. 85 

49.95 

44.18 

.52. 55 

46. 22 

36. 13 

33. 25 

39, 01 

30. 39' 

Coarsest : ' 

i 











Moisture ' 



7. 75 


11.42 


12, 57 


7.12 


' 7. 58 

Cn.i<le'p,rote,iB.,., 

2.65; 2.50 

^22.' 67 

20.91 

9.96 

8. 82 

'ia’fM 

10. 00 

4.'84' 

4. 50 

’’Too 

3 7B 

'■ Crude -fat - 

loo! L28 

22. 87 

20.04 

^ 2.92 

2. 59 

6.02 

5. 26 

1. 17 

1. 09 

1. 90 

1.81 

' , Crtule ii ber 

85.46! 80.65 

10.88 

15.11 

29.10 

25, 78 

12, 07 

10,55 

52. 70 

■ 48. 95 

60. 92 

47. 06 

, Gr 1 id e its h 

l.gOi 1.70 

! 4,06 

4.58 

a 09 

■ 7. 17i 

12. 28 

10, 74 

3, 57 

3. 32 

4.05 

3. 74, 

Xitrogei,i4‘i‘e,t‘/ extract 

' , , , i 

8.7Hj 8.24 

88.62 

31.01 

49.93 

44., 221 

51.88 

44, 88 

37.72 

35, 02 

38.98 

36. 03 


The food oompositioii of the whole.plant was detei'inined by grinding' 
together the different parts and incorporating the lint with tlie niixtnre. 
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Tlie food coBStitiieiits of tbe different parts of tiie are considered 
of little value unless ground and mixed with meal or grain or witli some 
siiceiileiit food, as com silage. Under such conditions the idaiit would 
(‘oiiipai'e favorably?' in feeding value with meadow hay. 

Ill conclusion tlie analyses are compared with those of Jachsoii, Ure, 
and Wohltrnaiiii, aud with the analyses of upland cotton , by McBryde 
(B. S. E.,o, I). n37). The uxdand cotton has the larger stem and root 
development. The absolute amount of lint and seed produced on an 
acre is about the same in both cases, but the upland cotton requires a 
larger amount of fertilizer. The seed of the sea-ishind cotton is much 
richer in fertilizing constituents, and is considered superior to iipland 
cotton seed for feeding iuir|)oses, a.lthougli somewhat iioorer in fat and 
iiber. 

Relative effects on cotton and corn of certain legimiiiioiis crops 
turned under entire and their stubble only turned under, E. L. 
Bisnnett {ArMnsas Sta. Bui, 06', j>p. 106 ^ 107 ), — Cowpeas, soy beans, 
and velvet beans ■were grown under uniibrm conditions and lialf of each 
plat cut and removed for hay. The entire xdats were plowed ui:Kler in- 
the fall. Cotton was x>lanted on the-different xdats the following ST>ring. 
Tlie largest yield of seed cotton x>^^*' acre was obtained froui the plat 
wliere tlie vines and stubble of velvet beans had been turned under. 
The yields were (a)iisidcrably reduced when the vines were cut for hay 
and the hay removed. In a similar experiment with corn the best yield 
was obtained on the plat where soy-bean vines and stubble had been 
turned under, followed by the plat on which cowpea vines had been 
turned under. Y'elvet beaus were not used in the experiment with corn. 
T,lie author notes that ^Hiie value of the hay cut from the 2 stubble x>lats 
■was wortb more than the increase of corn and cotton on x>lats where the 
vines were turned under for manure.’' 

Winter pasturage, liay, and fertility afforded by hairy vetch, 
J, F. .],)iT(:atAR {A lahauHt (JoUeije Sta, BuL pp. 129-160 ), — This bulle- 

tin gives in detai.l inetliods of growing, inoculating, and fertilizing hairy 
vetch [Yida villofifi)^ and c«'),nsiders its adaptaliility as winter pasturfige 
and greeiuiruiniire crox> for the Bo'utli. Earlieiv worlc with this xilaiit at 
the station has been repoi’ted (E, B. E., 10, x>* ^^^7), 

Hairy vetch is, considered an, especially valuable forage plant for tlie 
South, a,s its culture does not in any way inter-fere witl„i the regular farm 
' crops, -and it is' va,luable eitlier ,as past.urage, hay, or for use as a gTcen-,; 
manure crop. Sown, ii-i, September or October, alone-or witli,' oats, 'it, 
furnishes p,astu-rage during the following February, March, April, ami 
May, and, if not -grazed too late, it affordS' a entting of Iiay -from Ax>rii 
20 to May lOf. ■ Its growth during the winter; months^servesrto': prevent 
leaching of the soils, 'and adds ■, greatly to tlie supx-)ly ,of soil .nitrogen, 
S,pecil,ii*- .'(-iircMdioiiS' are' 'given for. securing the'.growth,' of '.the plant, on 
land' where it has' not been previously grown, bytth of 'Mtragin, 
inoculat'ions, from o!<l liaj'ryvetch. or E.uglish: pea';fi,elds, and. inoculation' 
by rex)la,!st,ii-ig oil tbe saj-ne,h:ind.^'' 
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A special study was made at tbe station of tlie most suitaMe time for 
cutting' yetcli for liay and for using as green niaiiiire. Tlie fol- 
lowing ta.ble sliows the yield and composition of the crop when cut at 
different dates f.ur hay: 

Yield and eimpoHlUon of hair}/ vetch eiii at different dates. 


Diilc. 

j 

Slugc of yrnwtli. 

Huy. 



flomposil iou. 



1 Yield 
j per acre. 

Mois- 

ture. 

Crude 

protein. 

Carboby- 

drates. 


Crude 

liluM*. 

Asb. 



Us. 

PercL 

Per a. 

Pev et. 

Per et. 

Per cf. 

Per et. 

Apr. 19 1 

Jn.st licforo liloominji’ 

51, 117 ; 

29.72 

23. 45 

2(5.25 

2. 22 

20, 2-1 

7.12 

'Aiir. 2G 1 

5 per e.eiit of liloouis slmwiiig. 

:i, 70') 

22. 83 

18.97 

29,06 

2.U 

20. 44 

6. 59 

j\Ia.y 2 : 

In full bloom ,1 

0, 789 

20, 30 

17. 15 

32.12 

2. 14 

22. 50 

5. 79 

9 

Seed ]km1b formeil but not 1 









lilled 

5, 403 

22. 48 

18. 71 

29. 50 

2. 35 

10. 92 

7. 0-i 


Tlie percentage otprotian (iiaise.le IVmners) in yetcli hay 1« higher than in etlier 
leguminous hays, as i ed clover and cowpea vines, which are risiially taken as stand- 
arils iii this respect, and nnicli higher than in corn blades or ^iValder. ’ A ctidi Iiay 
contains ?» tiincs as nnicli of these Wnuscle formers’ as Johnson grass ]i:iy.*’ 

In order to determine tlie fertilizing value of hairy vetch, at di.llerent 
stages of growt].d samples of vines, stubble, and roots w'cre taike,n at 
different dates and analyzed. The roots wei‘e taken to a <leptli of d in. 
and were attached to stubble 2 or 3 in. long. The data obtaincNl are 
summarized in the following^ table: 


JudlifscH of rines, roots, and stubbie of hair f{ relek at different sluf/es of f/rowth. 


Date, 

Stug’e of growth. 

Air-dry 

material 

Prrli 

mab 

PboH- 

‘rials, 


per jicre. 

Nitrt»yeu. 

fiboric, 

acid. 

I’olaHh. 

A pr. 19 

J'liHt lieforo bloom : 

7\mnds, 

Per reu L 

Per eetit. 

Per cent. 

Vi rats 

3, 117 

3. 75 

9.81 

2. 18 

Apr. 26 

Uools siml Blulible — 

5 p(U* cent of bloonm BIlowin^J;: 

850 

2.36 

. 49 

1,23 


ViucH 

3,795 

3. 03 

.78 

2.11 

May; 2 

IP M iin d « till) bio ■ 

In full bloom: 

870 

2.03 

. AH 

.88 


V'iues 

5. 789 

2. 75 

. 79 

2.21 

May 9 

Uoot.H and stu bl>Io - f - 

Seed f>odH formed, but not filled: 

ViuCH 

1,051 

L97 

,48 1 

.HH 


5,4(!:{ 

2. 99 

.74 

2. 68 


liotiLs alone 

346 

2. 1 9 

. 43 

.96 

1.14 


Stubble, faileu leavoa, ami bloonm 

1,061 

2. 07 

. 42 


It is calculated that the iiitrogeii contained in the vines, stii))l)le, and 
roots from an acre harvested when the iilanb was in full bloom, May 3, 
would be equivalent to the nitrogen contained in 2,571 lbs. of cotton- 
seed meal, and that one w'eek later it would be equivalent to 2,S9(i lbs. 
of cotton-seed meal. The total nitrogen content of tlie croi) increases 
with the stage of maturity. This suggests the advisability of iiost- 
poning i>lowing-nuder the crop for green manure until as late in the life 
of the plant as practicable. C 

A brief account is given of experiments in growing corn on plats 
where either the entire growth of vetch, the stubble of vetch, or the 
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entire growtli of nearly matured rye or the stubble of rye, had been 
plowed under, ^^Tlie yield of corn in 1898 was at least 50 i)er cent, and 
ill some instances 100 per cent, greater on the plats '\\1iere vetch, or vetch 
stiibl)le had been plowed in than on the plats where rye had , grown.” 

There was' lint little ditterence in fche yield of grain, whether the 
entire vetch plant or only the stubble and roots were plorred under. 
When silage corn was grown the yield per acre on the vetch stubble 
l)lat was 2,75 tons less than on the plat where vetch vines, stubble, and 
roots had been plowed under. 

^^This superior yield of silage corn resulting from plowing in the 
entire g.rowtli of vetch was more than offset by the 3,600 lbs, of hay per 
acre obtained from the vetch stubble plat. ThivS coiitaiued a- greater 
amount of dry matter of better quality than that in the 2.75 tons of 
silage corn.” 

Ilirections for sowing hairy vetch, fertilizing, reseeding, and adapting 
to ordinary rotations are considered in some detail, and mention made 
of the enemies of vetch and the possibility of the plant becoming a weed. 

The water requirements of the oat plant under different con- 
ditions of soil moisture and of manuring, 0. von Seelhokst {Jour, 
Lhndw,,^ 47 {lS!)9)y No, i, pp. 369-S7S). — Experimeots were made with 
oats to asciertain viietlier the cpiantity of water required to produce a 
given amount of dry matter is determined exclusively by tiie growth of 
tlie |)laMt, or whether the composition of the fertilizers applied is also 
concerned in it. It was concluded from the experiments that in general 
tlie (piantity of water required to produce a unit of dry matter decreases 
as the luxuriance of growth increases. It was also concluded that the 
water requirement is intluenced by the relative amount of eacli fertilizer 
element sopi)lied, and tliat too heavy an ap])lication of a single element, 
even thoiigii it results in little or no iucrease in yield, nevertheless 
i;ncreases the water I’equircineiit of the plant. Tim experiments Oippear 
to indicate, tlnit the composition of the soil exercises much infiiience on 
water recjuirement. 

Tlie |)ra:(d"lcal value of these results, it is stated, lies in the demon- 
stration of the fai(vt tliat up to a certain iioint the more nearly (*omplete 
tlie fertilizer ap'plieil, the more fully may tlie soil water be^ utilized; but 
if the water content of the soil is' too low the concentration, of the 
' Solutions ill the soil, siicli as ' would follow a heavy application of 
fertilizer, have an injurious effect on growth. 

Planting unshelled' peanuts, K. L. Bennett {Arlcanms Stu, Bui, 
58, p|>. 102j 103),-— A comparison was made of growing peanuts from 
shelled, iinshelled, and broken seed. The iinshelied peanuts were pre- 
pared by placing a small quantity of nuts in a sack and immersing, in 
water for 12 hours to thoroughly wet the luills, after which the sacks 
." were buried in the earth below frost line.' dPeanuts: were thus treated 
'Jaiuiary 1, ■February 1, March 1, and'" April 1; They remained in the' 
ground oiit'il April 23, when they were., taken up' and, planted.,' On the 
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same da-te planting's wei’e made of slmlled nuts, <d' dried iinsdelled inits^ 
and of imts with, |) 0 (Ls broken into two l)arts. The jiereeiitagc gTow'tii 
of t-lie different lots of seed is tabulated. The most pe.i‘i,eet stand (h5;l 
per cent) was f,h,)tained trom tlie n.i:tts planted, its b,r()kei't |,m:h1s. ''Idio 
shelled nuts stood second (9-t.S per cent) a»i,id the unsltelletl nuts bufietl 
in the earth, April I,' third (92,o ]_)er cent). , .TsTkiic of the iinsheiled |jea'' 
nuts l)i,iried in, the earth Ja.nuai‘y 1 grew. Tlie resiiH.s s(‘Ciik,h,I. to 
i,i:idicate wlieii nuts liave l)ee,ii thoroughly wet juid ke|,>f^ moist for 
a sliort. period they will produce a good stand. This saves tlie ex,|;)eiise 
of s],ie]Iing tlie peanuts by hand. 

Trials of varieties of potatoes, dt A. Tillin(:;,:h:,a.si' and i'L d. 
Wheeler {Ekofle Island 8ta. Rpt, ISDS^ pp. :i8fAf8o).~-Eigliteeu va^rie- 
ties of field potatoes and 4 varieties- of German salad |>otatoes wercv 
grown., ,h]arly Aiichig'an gave tlie lai'gest yield of tubers simong the 
ea.-rly varieties tested, 255.2 bu. per a(;re. Tlie best t(,)tal yield of aill 
the varieties tested was made by tlie Prof. M'aeriiker, 399.8 l,ni. a<,5re. 

Tlie German salad potatoes were eompared in a cooking ti,*st^ with 
tubers of the 'New Queen variety for salad purposes. Th,e (:'Jer,nmn, 
potatoes held 'tlieir form well and “^proved su|)erio,i' in every resfiect 
for salad ]>urposes.” Descriptive notes are given on 11 of the vairieties 
tCvSted. 

Field experiments with fertilizers on tobacco ; influence upon 
yield, Wv Fee All {JRmnsyhanm Af/r. Rpt. isost^ pt '/, pp. 

676‘).— A' summary is given of the cooperative tobacco fertilizer e,xperi» 
ments begun by the station in 1893 (,E. B. IT, 7, pp, 732, 947), and 
iiieludiiig the results in 1897. The general purpose <,)f these experi- 
ments lias been (1) to compare .stable ,mauure wit].i artith,ha! .fertilizers 
rich, in luimiis-makiiig ingredients'; (2) to determine the i,n,f,liieiu,;e of tlie 
kind of material used To supply the fertilizer elerneuts'upoii;tlie, yield 
.and quality o.f tobacco leaf*, the' quantities of nitrogen, potaslq a.iid, 
]:)hos|)hori<:,*. acid being the same in each 'artificial ex,'iiiibinati()ii ; ai'ul (*1) to 
,de.teri.niiie the need for soluble phosphat.es in addition; to tliose present 
\i'B'the'hiim,us-iuak,ing ingredients of the artificial fertilizers'; ■ .Treatment 
as regards culture, curing, and sorting, was the same throu'glioutd’' 

Each, of .the |;>riiici|;:arl .fertilizer- foriniilas employed ?4>iita,ined similar 
, a-iuoiints of -tlie 3 essential elements, viz, 9'5 llis. of nitrogen and 155 lf)s. 

■■ each -of potash and phosphoric acid p'er acre. 

- '..“ The -exporiiii.ents were conducted 'i'!'.! Doiiognf (.Muriettii), (ISai-ISOT), mi'h! .‘it 
■Rocky Spring (La,i]ica8te,r), (1893-1895), in Liincaster County, md ii-t l,f,i8to;r (1895) 

" -and ' Wy sox ■ (1896-07), Bradford County. The .Ijancaster County ■sfca.tjo'iis 'wero 
'np-o-ii,- typical llmestooe-clay soil of that tobacco region, the soil being .nfoderate'ly 
"-supplied with hiimus and lime,' rich .'in 'inaguesi.a, iron, and alniiiina, a,nd well sup- 
,, plied .with potash, but rather deficient in .nitrogen, and that at Donegal in plsos- 
X>horic acid. ■ The Wy sox allnvium, was .sandy and contain ei'i nearly as much i'ro.n, 
lime, and phosphoric acid as the Rocky .Spring soil,,l)ut less nitrogen,. magnesia,, si-ntl 
sulphuric acid., 

■The yields of tobacco obtained pevacrc witli tlK;v(li,f!fereiit co'mbi'i'iar 
tious and aiiioiiiits of fertilizers iu the various locialities are tabulated 
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for iilie cliffereiit yeairs.' Tlie aiitbor suii;uiiarize8 tlic resiilt.s obtaiiie-d as 
regards the yield of leaf as follows: 

With a sing'le season excepi.ed (Wysox, 1897), staple iLiaioire was surpassed, at 
all phiees a^iid :iu all seasons, by artilieiai fertilizers rkdi ia binijos'-nialdnji; laaterials, 
soeli as cotton sees:! <jr linseed meal, tlie]r yield, being from ll t«) 15 jier rent greater 
than l,»5? stable man n re. 

“ Linseed meal, used on at Donegal, was never sii[>erior a/iid sometimes interior 
to tlie less expensive cotton-seed meal. 

dPHorii meal was (|nit6 inferior, at first, to cotton-seed meal: Imt as its residual 
ei'fect acciimiilated and as it wa.s aided l>y later moist seasons, the inlerioiity 
diminished.’ 

Wheat hran gave excellent results during the single season of its trial, luit the 
conditions of test do not permit comparison with the other similar sulistaneo's ns^Hl 
in these experiments. 

^“The partial substitution of nitrate of soda, for cotton-seed meal resuHml iii a 
larger yield only in the dry seasons on the clay soil; in other seasons, in a consider- 
able diminution of crop, not to mention the inferiority shown in the field appearance 
of the leaf produced. At Ulster i t caimed. an increase of yiidd. 

The siniihu' sulistitutiou of sulphate of ammonia was productive of a very marked 
gain at Donegal, though this varied in different seasons. Tliere was more variation 
on the alluvial soil, hut the rCvSiilts were in general favorable to tliis substitution. 
At Donegal tim average for the years 1894-1897, this treatment not liaving been 
started in 1893, shows an increase of 120 Ihs. of leaf x>or acre as tlie result of this 
substitution. 

'‘The double carbonate of magnesia and jiotash xirodriced a plant of oxccllent 
quality, and the average yield was materially improved. The superior excellenee 
of result was more notable in dry seasons than in moist, and wnas ohsersmd l>oth on 
the clay soils and the alluvium. The most marked peculiarity of the crops produced 
by the mixture containing this ingredient was the iiniformly line ijiialit^^ of the leaf 
both in dry and wet seasons. 

“The use of wood ashes was not a part of the original ]dan of the e.X]>erimeMt. 
When used it was applied alone in large, quantity to a plat that had in preceding 
years received stable manure only. The result was not favorable in any re8])ect. 
This all'ords, however, no indication of the value of wood aslics when used, in mixture 
as the sulplnite and double carbonate of iiotash were used. 

“4Tie use of soluble |>bos}dioric acid in greater or smaller <juaiitity on soils upon 
which tobacco is grown continuously^ ia necessary, tbougb in a di\v season, before the 
hiiui .lias been long used for this crop, the addition of soluble phospboric acid in 
considerable quautities may reduce the yield. At Donegal, notiwithstamiing the 
large exc’css used each ycair, the heneticial results of eacli a,pplieation remained 
(dearly markcuL Tlie alluvial soils of Bradford County^ (‘xliilrited less need for this 
material. It is jiroliable that on the Bradford alluvial soil tobacco fertilizers sbould 
be used that coiitaiii less soluble ]>hosx)horio acid than is <:oinTiioiil,v r(.»niid iii coin- 
. niercial grailes of fertilizer imw olfered on the market. 

“The phosphoric acid in basic slag xdiospbate has proven rapidly enough available 
on tb(i av(3i-age arable soil to produce many vegetables and spring grains ; it has, in 
tliese (rxperiments with tobacco, given a marked, increase in yield, but consideraijly 
less than the same weight of phosphoric acid used in the form of an acidulated 
phosphated^ ■ ' 

Tests :of fertilizers on wheat,- D^. OvKoubsis I :Sta, BuL 

'-,9AV^ik llB-116^ These tests;wer6;,be Th-e results 

"'■'for 'the years 189(]-189cS', inclusive, have been previously noted and the 
general plan of tlie experiment described IO jIK 103^^ ■ The 
' 'present biilletin gives the' resu'lt8;'o'bMnetl''m'lS99 and .-compares -them. 
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witli those obtained in previous years. The average yields for the 
yean show but little more than half a crop, but the relative elfe(*ts of 
the difiereiit fertili/.ers accord entirely with the results obtained in 
previous years; L e,, the greatest ■■ yields of both grain and straw have 
been, produced on plats fertilized with all three essential elements, swid 
the most effective of these elements has been pliosp],i.oric acid. (Jon- 
sidered from a financial standpoint the results obtained for tl,ie whole 4 
years of the test show that nitrogen and potash used alone or combined 
on the station soils have regularly resulted in loss, Pliosphoric acid 
alone has proven more prolitable than applications of potash, phos- 
phoric acid, and nitrogen combined, though the yield per acre has been 
a little less. The greatest profit resulted from the combined use of 
l}hospli.oric acid and potash. 

Electricity in agriculture, Q. S. Hull {Fennsylvania Dept. Ayr, B])t. 1S9S, pi. /, 
•pp. 6’:J6*~6\:')V"). — All historical summarization of experiments made with ehictricity in 
the culture of certain plants, with suggestions as to its further use in ngTiculture, 

Histoi'y of tile practice of catch-croppiug, P. Habeknel (Milt. Landw. Imt. K. 
Vuiv. Rreslauj 1S99, 2io. pp. 44), — The author x>laces the origin of tlie prjuvtico of 
catch-oroppiiig rn the period of the improved 3-year rotation. When the practice 
was iutrodixeed of growing an early-maturing crop in the first year of the rotation 
instead of allowing the land to lie fallow, we find the heginning of the cnltnrc of 
catch crops. The history of this practice of growing intermediate crops is revie. weal, 
and the impetus given hy Hellriogers discovery of nitrogen assimilat ion Jind tln^ 
jiresent difficulties in the way of a more general culture of legumes are diaciissed. 
The prohlems in this connection which need iuvestigatiou are the relations of climate 
and soil to legumes grown especially as catch crops, comparative tests of speclas 
gro wn for this purpose, and methods of utilizing the product. The article is accom- 
panied by bibliographical references. 

Some suggestioiis in the use of fertilizers, C. E. Thokne (Penmifh^fiwa, 

Ayr. Bpt, 1898, pt. l, pp, 590-615 ). — A suggestive popular article. 

Relative effects of cotton meal, whole and ornshed seed on the yield of corn, 
cotton, and' potatoes, R. I;., Bennett {ArkamaH Sta. Bui, 58, pp, 104, 105). — In 
these trials the rchrti ve effects of the ’different fertilizers on the loiig-gTowiiig (vro|)8, 
coiTi and cotton, were alioiit tlie same, wlulo on potatoes the advantage lay with the 
cott()n-8(5ed meal for the apparent reason that it was more readily availaltli?, 

Bcoiiomio value of maize, E. Lopez y Fakua { liol, Med. Diet, y Rm). CienL 
B If), pp. 407-109). 

: Alfalfa in eastern Kansas, H. M. Cottkell 8ta. Prenn Jhil. 51, p, 1 ). — 

Notes on the nature and value of alfalfa as a farm crop in eastern Ivansas. 

■ .Awnless brome grass {Kansas Sta. Press Bill. 47, p). 1). — Notes on tlie nain.re of 
this plant (Brofmis inermis) anil on its adaptability to Kansas. 

.Allen Hybrid cotton, R. L. Bennett {Arl'ansas Sta. Bnl, 58, pp. p/;; 
variety of cotton was compared with the variety Eldorado. “The Eldora,<lo grows n 
little larger and, has larger and less pointed bolls. The fiber of the Allen Hybrnl is 
more silky and finer to the touch than Eldorado, but the latter is more i>roductive 
and better for general cultivation. 

Crimson clover, T. A. Williams {U. S. Depi\ Ayr,, Division of A orosiology (Jire, 17, 
■pp. 6, fig. i).-— Popular directions for the culture of "^crimson elm(^t%^Trifollum incav’* 
Mdtum), with. not m on its uses as hay and for soiling, pasturage, silagf, grom manure, 
'..an'cl a 'soil cover. The plant is described ’and its conditions of gro'W'th given, i Aim-" 
son (dover “is too tender for successful general' cultivation outside of .the Middle 
ancUSouth Athintic and Gulf States/' It'“has a higli feiHling and fertilizing' value. 
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aod is one of tlie })68f crops that can he grown in short rotations for forage and soil 
renovation. . . . The seed should l)e sown in late summer or early autumn at the 
rate of from 10 to 20 lbs. per acre on a well-prepared seed bed. . . . The crop should 
he cut for hay at or before full bloom and for seed as soon as ripe; in the latter case 
it should be threshed or put under cover as soon as dry.’^ 

Some nitrogenous forage plants, A. S. Hitchcock ( h7rw,sYus' Sla. Press BiiL 5:2, 
p. 1). — Red clover, alfalfa, and soy beans are considei'ed the most desirable legumes 
for (uilture in Kansas. Notes are given on these and. other forage x>laiits and their 
feeding values conix)ared. 

Grasses and forage plants. Part I, Domesticated grasses, J, B. Killebeew 
{Tennessee Sta. Bid. Vol, XT, iS^o. pp. 722, pis. 22, figs, 40). — Illustrated descriptions 
are given of 29 domesticated grasses growing in the vicinity of the station with cul- 
tural notes in each instance, and information regarding harvesting, marheting, and 
uses. 

Grasses and forage plants. Part II, Domesticated leguminous plants, J, B, 
KiLniCBKEW {Tennessee Sta. Btil. Fol. XT, No. 3, pp. 73— til, figs. 8). — Popular cultural 
notes on 12 of tlie more important leguminous xilantvS grown for forage in Tennessee. 

Grasses and forage plants. Part III, Meadows and wild pastures, J. B. 
Killkbhkw ( Ten nessee Sta. Bnl. Vol. XT, Xo. 4, pp. 11B~144, fig 8.220). — Popular directions 
for the establishment, care, and management of meadows in Tennessee, witli formu- 
las for mixing grass seed for planting lawns, orchards, and xmT'cianent pastures on 
different soils, and notes on some of the higliway and mountain imstures of the 
State. 

Influence of water and soil nutrients on the growth of potatoes, J. Wilms 
(Jour. Landw., 47 (1809), No. 3, pp. 33 1.-3922, pis. 3). 

ITield of Spanish peanuts planted at different distances, K. L. Bennett 
(Arkansas Sta. ITul. 58, pp. 101, —Spanish iieannts were grown in rows 2 and '5 
ft. ax>art, respectively, witli hills 4, 6, 8, 12, and 18 in. distant in the row. The yields 
are tabulated. When the rows were 2 ft. apart, the yields averaged 140 bu, per 
aci'o annually,* wlien 3 ft. apart, 109 bu. pev acre. For the station soils, rows 2j ft. 
apart are suggested, with hills 8 to 9 in. distant in the row. 

Saltbushes, P. B. Kennedy (U. S. Dept. Agr., Farmers- But. 108, pp. 19, figs. ,9).— 
Notes are given on the general characteristics of saltbushes; on the divstributiou of 
saltbush seed by this Department, and on methods of growing the plants. Descrip- 
tions of (> introdueed and 6 native saltbushes of agricultural imx)ortance, and com- 
X)iled data as to the feeding and fertilizing value of saltbushes make ux> the larger 
part of the bullet in. Severjil miscellaneous x)3auta grown on alkali soils are also 
described and brief notes given on the (diaracteristics of alkali soils. 

Soy beans (Kansas Sta. Press Bui. 46, p. i).— The planting, cultivation, and har- 
vesting of soy beans are briefly discussed, as well as the cost of x»roduction, feeding 
valtie, and reBistance to drought. 

Bxperiments with sugar beets in 1899 and 1900, J. T. Willakt) ( Kansas Sta. 
Press Bui, 58, p.. /).--^^Tho results of the x>af^t 3 years coniirm those of former years 
and indicate that while Kansas has produced many individual xdants of excellent 
(|tmlity she has produced more of i^Terior cxnality, and that States in higher lati- 
tiidCB lire better situated for successful sugar beet x^roduction.” The samples grown 
within the State in 1899 averaged from 10.89 to 11.49 per cent of sugar in the beet 
with an average x>urity coefficient of from 73 to 7o per cent. 

A further contribution to the knowledge of the tobacco plant, J. Bkhuens 
( Landw. Vers. Stat., 63 (1899), No. 5-6,pp. 431-454 ). — Includes a botanical and chemical 
study of the color of tobaooo; inconclusive results of investigations relative to the 
cause of the blast (‘Dnauche/^^^mauke”) of tobacco, a disease similar in oharacter 
to' the 'Mofaic disease of tobacco ; 'and’an account of experiments in 'breeding tobacco.' 

The growing and curing of wrapper leaf tobacco in Hew Bngland and else- 
where,, 'E. IK Jenkins (Connecthnt State Bd. Apr. ■BpK 1898, -pp. 89-113). 

'2',09ir>— No, 10—3 
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Horticultural division, ’F. W. CA-lti) (Rhode Island Sta.; „K|)t 1898, 
pp, 106-1 10,, ph\ 7'). — Notes are on soime, results iii i^rowiiig .Long- 

fellow flint corn ill close proximity to sweet corn, on cross fertilizing 
watermelons, and on the root and top pruning of apple trees at the 
time, of planting. In the exiieriments with corn “ careful observations 
at husking time tailed to show any kernels of the sweet corn type on 
the ears of the flint corn, though the yellow kernels were very numer- 
ous on sweet corn ears, being* most abundant on ears taken from rows 
next the yellow cornf^ No inlluence on the color of the flesh resnlting 
from crossing yellow and red-fleshed watermelons was observa-ble, 

Tlie experiment in top and root pruning trees was (airried out with 
two-year-old stock of the Nortliern Spy variety. Ten trees were 
treated in each of the following ways: (1) Two-year whips, (2) limbed 
trees pruned to a whip when set, (3) branches cot back one-half, leader 
left, (4) untrimmed, (o) roots uotrimined, (fl) roots cut back one-half, 
(7) cut back closely, (8) Stringfellow method— roots cut back to a inere 
stomp 1 or 2 im long and the tree to a trinik about a foot high. Notes 
on the growth of the ditferent lots are given. Tlie metliods of priniing 
and the root and top development of representative specimens are 
illustrated by photographs. All the trees made good growth, but the 
best results were obtriined when all sound roots were left uiulisturbcuL 
Experiments in progress are noted in outline. 

A comparison of large and small radish seed, W. M. Munsojx 
and L. J. Shepaeb (Maine 8ta, EpL lSOS^ pp. id8’--i6Y)).----Studies by 
B. E. Manslield on the influence of the size of seed upon germination 
are reported. Comparisons were made of tlie yield of radislies from 
large and small seeds. In the flrst trial the number of first-class roots 
from 100 uniformly large seeds was about. 30 per (^ent greater than the 
number from 100 uniformly small seeds, while tlie weight of tlie former 
crop exceeded the latter by about one-third. In a second trial, 300 
seeds weighing 4.11) gm. produced (>3 x>er cent of strictly 11 rst class 
roots, while the same number of seeds, weighing only 1.78' gim, pro-, 
duced on]y l,3':p.er cent of the same grade of roots. In, a third trial the 
iminber of iirst- class roots produced by 200 seeds, weighing 2,8 gm., 
exceeded the miinber produced by 200 seeds, weigliing only 1,2 gim, by 
about 28 per cent. In weiglit about the same difference was obtained. 
The conclnsions drawn from the observations are stated as follows: 

is evnlent tliat iilaiits from huge Heed grow larger aiul mature earlier than 
those from small seed. Inasmuch as the cost of seed is slight) as comparcsd with the 
cost of labor and fuel, and iu view of the importance of having the <‘ro}) r(3ady for 
marlcet in the shortest possible time, the gardener can well atford to sift the seed 
l>efore planting and discard all which is small and inferior. For the purpose of 
Biftlng, common wire cloth which is used for window screens (iV-inch mesh) will 
answer, though a screen witli -vtcuich mesh is better, as many of the small seeds 
will not readily pass through the window screen.’^ 
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Tlie effect of siibwateriiig radishes, W. M. Mukson and L. J» 
Shepard {Maine ma. Mp. 1898, pp. IGl-lOS, pi account of tlie 

experience of tlie autliors in growing radivshes, iu wliicli tlie yield from 
sill) watered ami surface- watered Lenebes was compared. In one trial 
idaiits rYliicli were siibwatered were superior to tlie others from 
tlie beginning. At tbe time of barvesting the number of tirst-class 
roots on tlie siibwatered section exceeded that on tbe surface-watered 
section by 16 per cent, while the average rveiglit was 14.5 per cent 
greater^’ In a second trial tbe advantages of siibwatering as com- 
pared with surface- watering were demonstrated on a coiiiiiiercial scale. 
There was little difference in germination in tbe 2 lots, but very many 
more plants were lost by damping off on the surface-watered section 
than on tlie other. 

“Tlio snlnvatered section yielded twice as many l)iiiic1ies of raarnetal>Ie roots as 
did tlie otlier. Tlie percentage of marketalde roots was luiicli higlier iindtlie average 
size greater from tlie anliwatorcnl section. The difrerciice in the yield of the two 
sections was more flian miough to make the dlifereuce between prolit and loss 
in growing the crop. . . . More than hali'of the roots [from tlie siibwatered section] 
wer(‘ classified as ‘'second- class and. culls. ^ It should be said in (*xplauatioii that 
about half of the nninber so classed were simply of small size; many of them were 
inferior oiMliseascd ; others were of good size and quality, but badly disfigured by 
attacks of millipedes. 

“The number of roots attacked by millipedes was much greater on the subwatered 
sectiou-™a significant fact in connection with the control of this pest. The luiraber 
of diseased, and inferior roots was much larger on the surface-watered section. This, 
together with the fact previously noted, that there was much more tronlde from 
blamping off’ on this section, is also signiticaiit. The injured roots were mostly or 
markctablo size, but deformed.” . 

Fruits of Oklalioina, O. M. {OMalioma Sta, Jhil 43^ jrp, 1.2).— 
Ah accoiiut, based on the reportvS of 37 growers, is given of the ilifferent 
varieties of orchard and small fruits most successfully grown in different 
|)arts of the Territory. Orchards and vineyards located on tbe ricber 
bottom lands have generally given better results tban on uplands, 
tlioiigb upland orchards usually come into earlier liearing. ■ ;Ap|)les, 
plums, ])ears, pea-cbes, and grapes bave been grown suecessfuliy in 
nearly all portions of tbe Territory. Sweet clierries succeed with 
difficulty but sour varieties bave been successfully grown on nearly all 
soils. Blaclvberries, apricots, currants, and raspberries bave been only 
partially succevsstul. Lists of favorite/ varieties of tbe different orchard 
and small fruits for both commercial and home orchards are given, and 
suggestions added regarding desirable shade trees and methods of 
planting them. 

Peach culture in Canada, eTA^AiG- (Canada Oent'Expt Farm 
: 2. 'ser.j'Pp. 45pigs, 19). — This, is a manual of peach culture 'as adapted 

to local conditions in Canada. ■ , A-summarmed statement, is made of the 
'' experience and'iira'Ctice of a number' of grow ers'.in 'Ontario, litotes are 
'Igiven on peach yellows, 'deaf curl,' fruit rot,' mildew, black .spot, root 
;gall8, .bo,rer,, cui'culio, and, aphis. An unidenti,fied'' and' apparently con- 
tagio'us disease of tire peaidi wliiclil'ias; appeared in orchards in („)utario 
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is cdi,a,i*a43tcriy:etL .A,, prc^limiiiary study was ipade of the relative liarcli-' 
iicss <Tf the fruit buds o'f different varieties.' A list of varieties, in the 
order of liardiiiess, is tentatively submitted as follows: llil! (hiili, 
Tjoiigliiirst, Barnard, 'hforly Eivers, Salwa.y, Smock, Tyliiirst, Wager, 
'yellow St. John, Amsdcn June, Hyiie Surprise, Halo Early, Fitzgerald, 
l^fostcr, Iteoves Fa-voriJ-.e, (3rawtbrd Late^: Crawford Early, Wheatland, 
M'oiiiitaiii Eose, Early Jticliiuond, Ited Clieek Melocoton, Old M,ixoi:i, 
Alexander, 'Fairly "York, Garfield, Gliampion, Shaw Rareripe, and 
Steplieii Earerixie. 

Effects of tlie February freeze of 1899 upon nurseries and fruit 
plantations in tlie Northwest, E. S. Gofp (}Visoomin Sta, IkiL 77', 
pp. P). — A circular letter of inquiry requesting iiiformation as to 

the injuries to fruit trees caused by the February freeze of 1899 was 
sent to fruit growers and nurseryinen in Wisconsin, Minnesota, luwa, 
tlie I)akota.s, and Manitoba. More than 100 replies were received, and 
extracts from these are given in notes and tables. The lowest tciniier- 
ature recorded wurs — 52^ h\ Nursery apple stock least injured liy the 
freeze was Dnclnvss of Oldenburg, Hibernal, Wealthy, and Whitney No. 
20, in the order minuul. Twenty- thieo correspondents reported Wealthy 
least injured in the oi’chard, 21 Bnchess of Oldenburg, 9 Yellow Traiis- 
])arent, and G Hibernal. Fifty-seven correspondents reported that the 
ground was destit ute of snow at tlie time of the freeze, and of tliis num- 
ber 13 stated tliat tlie [irincipal damage to nursery and orchard trees 
was to the root, while only 3 thought the damage greater in the tops 
tlian in the roots.” Of the 34 correspondents who reported the ground 
covered witli snow, ^^29 reported that the injury was chiefly in the 
top and 0 started expressly that there was no root injury.” Crabs were 
less injured than (uimnion apples, and this feet suggests the advisabil- 
ity of using cnnib roots for stock in the Nor 

The blossom liuds of 18 varieties of cherries at tlic station whi(*h Iiad 
' been exposed to a minimum temperature of — 27 Jo F. were examined; 
Tlicnxvsults.:: which, are tabulated show the percentage, of live buds, to 
vary 'lrom, 5.7' i'll the case of Bessarabian to 98J in the case of the ".large' 
Morello. ' Relative to |>lums theyauthor .states 'that '^H-he . Japa'Uese 
plums a'p'p.ear to liave 'sufibredmore,-asa rule, tliau the European. " .The 
Chicasaw'..|>l'n.ms appear to have suffered nearly. as ■ much', as the.'B'u.ro'*' 
pe'an,' but the American clasvs have vindicated, their claim.' 'to perfect 
hardi'ness sof'far as their flower '-buds are concernmh' ..The ;you'ng trees, 
however, while they have perhaps endured better than those of any 
other fruit, have not been wholly exempt from root killing.” 

The Loudon red raspberry seems to have endured the conditions 
better than most other red varieties.” ■, Several' red varieties are 
reported to have endured a temperature of —50^ E. at M'anitO'ba with- 
.out protectio'U , „ ' , Of the 'Black Gaps the . Older ' proved ' to . be. '. most' h ardy. 
Blackberries, gerierally, suffered 'severely. ■' 'f^The ' Snyde'r. blackberry 
' demionstnited its supealor .haiMiness in. mauy 'easels.” 

Tlie results' of tlie injuries suggest the value of' a snow, covering Jbr 
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iinrsery stock, and to tliis ^-^nd it is advised tliat mir.series be jihinted, 
as iar as practicable, on injortli slopes, and the uur.sei,\' blocks inter 
spersed with evergreen win;,d-breaks extending east and west. Next 
in value to a snow covering ds a covering of litter. Oats, buckwheat, 
peas, vetches, or inaranioth clover are advised as catch crops hn- this 
purpose. Mammoth clover lis advised only in wet seasons. It is 
thought by tlie author that “hlad the crab been generally used for root 
grafting the apple in the Northwest, the loss from root killing onld 
have been reduced at least onje-half.” Plums should b(i work(;d on 
American seedlings and the cheirry on the Mahaleb stock. 

The blueberry in Maine, "W;. M. MtnsrsoN [Maine 8ta. Rpi. 
pp. 1/14-173, figs. 5). — An account is given of the blueberry industry in 
Maine, with botanical descriptions of the dwarf or low-bnsh blueberry 
{Yaeehimm pmvnsylvaydcum), low black blueberi-y ( T". nkiricm), velvet 
leaf or “sour to])” ( F. eanadense), and bigli-busli blueberry (F. rorgm- 
hosum). Culture experiments with blueberries by horticulturists in 
Massachusetts are rei)orted. 

New En|»'land tlie term ‘blueberry’ is iipiilied iiidiscrimintiiely to A'nriouR 
species of Vaicehiiiiin, pitrllctilarly to V. 2 >(‘umi/lmnieHmj T. vadnauftj juid c((n(i- 
deuse, F. conjmlmum is known a,8 tlie liigh-bimli liliieborry. 

'‘Tlie species most commonly found a re, in the order of tlieir (tonunercial importa.neo, 
F. peiirnyUnmUiim, ]\ eanadense^ F. (M>rj/mbo8um, F, ni(p'um, and F, vaeillans. 

‘ ‘ Tlie ‘ blueberry barrens ’ of Maine are mainly in Washiiigtini County and are about 
150,000 acres in extent. There are, liowever, many thousand acres in other juirts of 
the State tliat are or might he made ]irofi table bluelierry lands. 

“ Blneberry lands that are treated systematically are usually burned over every 
third year for the purpose of renewing the hushes and of checking the growth of 
the alders, birches, etc, .Lands hearing the high-bush blueberi‘y arc seldom burned 
over:' 

“The station is now mahing an effort to introduce several species into cultivation. 
Tins is done by transfering somt^ of the most productive and largest .fruited plants 
to the garden, and by growing seedlings from selected fruit. 

“Tlie few attempts that liave been made at garden culture of the Idaeberry, iiidi- 
eate that with care satisfactory results may he obtained.” 

Strawberry notes for 1899, L. E. T,yiET and II. P. (Iladben {.MiehL 
gmi IPuL 14 ), — Diita as to sex, vigor, blooming iieriod, first 

and last ripe fruits, |)rodiictiveness, size, form, color, quality, and firm- 
ness' are tabulated, for 1.60 varieties of strawberries 'grown at 'tlie station 
In 189'fi. Descriptive notes are given of .103, of these varieties.', 

■, “ The'inoS't promising, of the new sorts, are : Excelsior, Flash,, l^ady Franklin, Nick 
.Ohmcr, Ponderosa, Sample, See ,No. Sand No. 4. Of the varieties that have been grown 
for 2 seasons, the following have made th<i best showing : Bryant, Fountain, Hoosier, 
Knight, Morgan Favorite, and .Ridgeway. Biihach, Haverland, Lovett, and War- 
field, with Bader 'Wood, Sharpless, or Clyde as fertilizers still have a place as money-' 
making sorts. If fency fruit under intensive culture is the object of tlie grower, he 
will find in Brandy wine, Glen Mary, Marshall, and Wm. .Belt sorts well worthy of his 
attention. , Mayflower as an early berry and Michigan'dbr ' lata' are 'worthy; of trial 
■for the purpose; named.” , ' 

The experimental vineyard — second report, W. B. Alwood ( Fir- 
ghiia Sta. Ilul. !)4, pp. 119-1 13, Jigs. 6‘).— A revised edition of Bulletin 30 
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of tlio station (E. S. It., 5, p. 87;>'). The esta-ljlislunent, plaiitiiig, and 
training of young \'iiiey!U'ds, especially for liome use, are considered. 
The low-headed recurved fan system and tlie high-headed Y KnilTen 
system ot pruning are described in detail, original illustrations being 
given of imrtly pruned vines at different stages of growth. Deserip- 
tive notes are given of 3!) varieties of black grapes, 28 of red, and 
■I t of wblte grapes growing at the station. 

The following varieties are recominenfied for general enlturc in \'ir- 
ginia.: 

“■ alack urupex.—Fov tiible anil uiarket: Coucsord, Mnorp, :i*;.'irl,v M;i,rkefc, Tvi‘s (iioti a 
good tuWi! grajie uulcss well ripeiiod). Eor wine: Clinton, Cynthinna, iuid Norton. 
Ozark lias some promise ns a late-niarket grape. 

nrilUant. and Delaware for table and niarket. Hrigli(on for table, 
i ’Ister a fair table grape, late. 

“ l/’/n'b' .i/rapes-.— Willie Bell. Niagara, W'iindndl, ninl Martlia I'or liotii table and 
nia;ii<('.t. Elvira and Elpo for wino; also good .(or table. I,ad,v aiid A l!io for l.aide.” 

'I'he. Sivine t'arieties are elassilied acbwding to season as foiloirs: 

‘'/'(■■/■I/ vai'h/: Lady and Moore. ICfirlii : Early Market and Willie Bell. Medium 
eavlii: Eninelan, Ainber (puieii, (ieart.ner, and Brighton. MedUm : Salem, Coneord, 
Dela,waro, Niaga.ra, Brilliant, Wiueliol I, Dlita, Idea.], Ives, Peter Wylie, A Uki, Dueliess, 
Cynthiann, and Norton. 'Medium lale : Elvira, Martha, Elpo. t.ale.; Ulster, bady 
Washington, Ozar'k, anil Clinton. ” 

Chemical fertilizers on vines in 1899, Ih Soiiuari) and 0. 
Ditsseree {Chron, Aj/r. Canton Vau(l,J3 [IS!)!)), No.34, fp. ~>19-531).~~ 
Kxperiiuents tverc made to sec if the enorinons quantities of barnyard 
manure used in fertilizing vines could not be replaced in part by eom- 
mereial fertilizers. Three plats were used iuthetest. One received the 
usual auioiiut of barnyard niaiiun? ; the second one-half ibis amount and 
in addition sulpliate of potash at the rate of 3, BOB kg. per hectare and 
superphospliate at tlie rate of .")()() kg. pei- lieetare, or Thomas slag at 
the rate of kg. per hectare, and the third the same lertilizers as 
the secoiid, ami in addition 400 kg. of nitrate of soda, per hectai-e. 

The jdats receiving the. mixed fertilizers gave increased yields over 
the plat receiving the barnyard nuinnre alone. Plat 3, which received 
no nit rate of soda, yielded at the rate of GOO liters of wine i)er hectare, 
while plat 3, which rec-eived nitrate of soda-, yielded at the rate of 775 
liters of wine per hectare. The fear that the im;rease in yield would be 
aecoinpaaiedliy a decrease in thequalityof winoproveil tobe iinfounded, 
as the rm'erse was true and the wine obtained from ])lat 3 \va,s of better 
quality tlian that obtained from either of the other idats. 

Dependence of the fruit development of grapes and some other 
fruits on the development of the seed, Tl. MfTLLEE-THTiEqATJ(Z/tmdw. 
Jalirb. Schreix., 13 {1898), pp. 135-305, ph.4; abs. in Centhl. Agri Ghem., 
28 {1899), No. 13, pp., 838-839).— T\\e> author reports the results of an 
extended study on the dropping of grapes; the origin of seedless grapes; 
seeds in normally developed grapes; influence of seed on the size, form, 
and color of grape Ixu'rics; (hqxnulence of the ripening of fruit on the 
development of the seed, and on similar relations in other f'rnits. 
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JHi)ppmg of been lield that' the early droppi.ug* of 

grapes waw due to iioiiferti'^Iizatiou, The author shows that fertiliza- 
tion, ill the ordiiiairy meaiii|ng of that term, is not necessary tor tli (3 
d,eve!oi)nieiit of grape berrie.^^^, but that the growtii of pollen in the iiistii 
of tlie dower, even if no polle'^i tube penetrates tlie ovule, exer(a.ses siicli 
a stiiuiilating' inliiienco that ’Tull-sized berries may deveIo|) aiiid, ripen, 
though no seed is formed, \yheii no pollen, growtii in t].ie stigma or 
ovary occurs, further. develoxv)|nent is prevented and the ovary s(,)oii 
witliers and drops off. According to the' autho.r’s investigations, the 
causes which prevent the growtTn of pollen in the stigma and ovary am,I 
thus occasion the dropping of th»3 undevelope<l berries are 3 in iiiiinbei" : 
(Juter deformities of the flowed; inherited inner defoiMuities, chkvily 
abnormal metabolism, and unfavorable eiivironment. 

Eelative to outer deformities, the frequent occurrence among varieties 
of grapes, especially among Amjcrican varieties of T7/is* rfjurr/u having 
flowers with well-developed stamens and anthers, but with more or less 
stunted pistils, are noted, h^urtlier, it is noted tliat flowers may luive 
well' developed pistils but degeneiate anthers, so tluit fertilization caui 
take place only through insect visits or by the aid of the wind, ►r^uch 
varieties are yearly subject to the dropping of the immatiu‘e green 
fruit to a inaiivcd degree. Where these conditions j)r6vai], the remedy 
is to immediately remo ve sncli vines from the vineyard. The ease with 
which, the deformed flowers can be detected niakes the application of 
tins method of liandling practicable. 

In other instances, flowers may be seemingly perfect in their organs 
ami yet fail to develop fruit. Many experiments were made with such 
vines, wdiicli were siibjecit to the dropping of the fruit, by ringing them 
from 8 to 11 days before the blossoms opened, on the canes beyond the 
first shoots reserved for wood development. The ringed vines produced 
normal sized, tlioiigh usually seedless, fruit, while the fruit on, tlie vines 
not ringed neai'ly all dropped off soon after the blossoming iieriod. 
Partial ringing of tlie vines, pinching off the tijis of the shoots, or prun- 
ing away part of the ilowcrs was of no benefit whatever. A prmhlcal 
consideration in tliis connection is to carefully avoid the use of scions 
for plaiitiiig wliich originate from vines regularly subject to the drop- 
ping of their fruit, since these scions are certain to perpetuate the unde- 
sirable ipialities of their parents. Tiie author holds that tlie ringing of 
the vines does not cause a change in the structure of either stigma or 
ovary, but does, thixiugh better nourishment, occasion a change in the 
functional capabilities of these organs. A more abundant and more 
suitable secretion is formed on the stigma, and the chemical constituents 
of the cells of both stigma and ovary are, in a measure, changed. 

The results of the author’s experiments led to the conclusion that one 
;of ttie real eauses of .the dropping of the .'grapes; is, ,ari, in sufficient or 
unsuitable nourishment of the flowers with organic food. Itiiiging 
.' lessened the' amount of water supplied, and 'concentrated' the liquid 
.nourishment .carried to the flowers. . .In this eoiniecition the author 
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exjuniiied (‘Oiiipairatively rii.ig*ed uuring'ed gra|>c slioots idr siig4ir» 
J^xaiiilnatioiis of ,su<.!]i slioots made at tlie oiid of from to o days sliowed 
practically uo difference in sugar content; At the end of Id days 3 
ringed s'hoots averaged 1.7 per cent sugai* content a,nd 3 nnriiiged 
slioots 1.1: ])er (anit. At tlie end of 20 days ringed slioots averaged 1.4 
per c^ent sugar ciontent, and unringed 1 iHvr cent. In cold, wet weather 
the sMgiir content 'of ringed and iinringed shoots was reduced to 0.08 
and 0.04 ])er c.en.t, respectively. Tlie author recommends ringing the 
ciiiics bearing the slioots ratlier than ringing the individual slioots as 
is frequently done, since it seizures tlie same results and lessens the 
danger of the shoots breaking oil'. If the width of the ring is liniited 
to 2 to 3 Him., the wound lieals over after it has fnllilled its ])urpose, and 
the vines then develop normally. 

Tlie method of pruning was also found to inliuence the drop})ing of 
grapes. Certain \nirieties, as, for example, Giimpoidkuchen, must be 
pruned long in ordei* to secure the least dropping of the fruit, while 
Idbling reipiired sliort pruning. 

As to the inliuence of en vironment on the ilroppiug of fruit, exci^.ssive 
diy weather, long-contiiiiieil cold, rainy weather, or a long period of 
low tcniiperature aloiie have been found conducive to the dropping of 
the fruit. Short periods of rainfall, on the other hand, or a longer 
jieriod of warm rainfall, did not seem to further the dropping. Low 
temperature is thought to exercise au unfavorable iiitluence on the 
luetabolisni of tlie iiowers; evaporation and the formation of sugar in 
the leaves are retarded, as is likewise the solution and utilization of 
organic reserve material. 

Oriym of HtMMeilH (/rapes . — Seedless grapes occur whenever the growth 
of ])olleu takes place in the stigma and ovary, but, when for any reason, 
im|)reguation of the ovule Mis to lake place. These grapes ripen earlier 
tliaii uorinally (leveloped grapes and are nuich smaller in size. The 
cell walls are thinner and they are in, general niucli less compactly 
formed- The author gives (mniparative measurements of the grape 
pedicel and cf tlie.epidermis. bast layer, wood, 'pith, etc., of the same. 
The measurements show tlie average diametei* of the iiedicel of normally 
develoiied grapes and of the other parts mentioned to be nearly 3 times 
greater tlian that of seedless grapes. .Considerable data is given rela- 
tive to tlie (xmiparative weiglits of normal and seedless grafies and of 
the sugar and acid content of the same at different dates of gathering. 
The data sliow that the jirocess of ripening takes place much earlier in 
the seedless grape. At vintage time these grapes are overripe; they 
are nsually cominencing to wrinkle, and are subject to the hanuful 
working of wasps, bees, and fungi. ■ 

The author’s investigations' led him'. to arrange the, causes 'which co'n- 
'.duce , to 'production of seedless grapes' under ,3,; beads; (l)'':'The''polte 
' tube may extend into tlie ovary, but Ml ''to' .penetrate' 'tbe^ .ovule/ ' .The 
fruit in this case develops, but- is small and. -no, seeds are.formed-.^ 
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Tlia va:rietie-8 Aspirant, PeUrl, Grobriesliiig', and t lie IJoriiitliiaiU raisins 
of eoiiiiner(*,e belong to tMs >group. ( 2 ) Tire i>ollen tube may peiiernite 
the ovule, but the ovule be iiacapable of fertiliziatioii. The seeds iii, this 
case show a somewhat greater development tliaii in tlie fii‘st case and 
the berries are a little larger. ' The varieties Ooriiith and Siiltaiia belong 
to this group. (3) The ovules:^ may be capable of fertilizatioii, but the 
pollen defective. If the polMii fails to germinate, no fruit whatever 
develops and the blossoms sooii dimp off. Such grapes may be fertile 
when supplied with effective pollen. The varieties White Damascus, 
Madeline Agevine, and ^^Olivetie Noire’’’ often contain specimen vines 
which come under this head. ' 

Number of seeds in noruud grd.pes, — A normal grape ovary (*oii tains 
four ovules. These seldom all d evelop. The author examined 100 rijie 
berries of eacli of 22 varieties. A few of the same varieties were also 
examined in different years, and fin one ex])eriment the number of si^eds 
in grapes protected from foreign x>ollen and outer intluences by sacks 
|)laced over the bunches before blossoming was determined. These 
data are tabulated. Berries containing 1 or 2 seeds were found most 
abundant. Then came seedless berries, followed by three-seeded and 
four-seeded berries. " Nonprotected berries contained but few more seeds 
in 100 berries than beiTies protected before and during the blossoming 
period witli sacks. Newly (iultivated sorts, as certain American Auiri- 
eties, usually contain a larger number of seeds than older Tluropean 
varieties. , - A: 

The weather seems to exercise an influence on the number of seeds 
which develop. The average number of seeds in 100 berries of 4 varie- 
ties in 1888 was IGO 5 in 1889, 225; and 1800, 142. Planting different 
varieties together had no apparent influence on the number of seeds in 
the berries. 

Tnjkimee of the seed on the size^ form^ (ind color of grapes, — The data 
given on tliis subject show that the size of the grape berry increases 
regularly with tlie iiumber of seeds it contains. Tlie average weight of 
the flesh of seedless grapes taken from a large number of varieties was 
42.7 gins. The average weight of the flesh of one-seeded grapes was 
144.5 gms.; of two-seeded grapes, 204.2 gms.; of three-seeded grapes, 
253.0 gms, ; and of four-seeded grapes still greater. The data also show 
that the better tlie seed development tlie larger tlie size of tlie berry. 
One well-developed seed exercises a greater Intluence on the flesh 
developuient of the berry than two poorly developed seeds. 

The form of the berries is influenced by the seed. Seedless berries 
are practically round, while berries containing seeds are more oblong. 
No relation between the color of the fruit and the number of seeds con- 
tained in the berry could be discerned. 

'■■■■ Dependence^ of ripening on the demlopment of 
examinations wdth reference to the sugar and acid content of different 
varieties of grapes gathered at different, xiates and containing no .seed, 
and I, 2, or 3 seeds, led the author to the Mlowing conclusions: (1) 
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sugar coiite:iifc is liigiiest in. tlic seedless grapes, and tdiese grapes 
are also ripest. (.)ne-seeded gTax)es stand n/ext i,ri poii.^eiitage of siigai\ 
followed by tlie. two-seeded and tliree-seoded grapes. (2) Tlie acid 
ciinteiit is Iciisti in. tlie seedless be,rries arid greatest in tlie tliree and 
fc,H,ir-seeded ber:ri(\s. (f>) Both, the sugar; and acid content increased 
absi,>liitely with tlie iiicreavse in the number of seeds i,n the be,rry^ and 
tlH:j acdd content increased nio.re rapidly tJian the sugar conte.nt. 

Berries whicli contained only 1 or 2 speeds began ripeiiing first on the 
side containing no seed. A inicroscojilcal examinat/ion of the pedicels 
of one-seeded berries siiowed that the dlifferent stages of ripeness of the- 
2 halves of the berries could be seen iii tliecorresxioiiding halves (>,f tlie 
pedicel. The half of the jiedicel on the seedless side was not only 
weakei“ in dex^elopnient but also xioorer in starcdi content^ signifying that 
berries when rii>ening draw on tlie iTser\Ti stare! i (xiiiteiit of tlie pedicel. 
tJnlavorable conditions, as cold or tlie (leveloTiinent of seed in the berry, 
which stiiniilates and tlierefore prolongs the piTiod of growth of the 
ilesh, retard the ripening x>rocess. The more seeds in tlie lierry the 
greater the stimulation and tlierefore tlie longer tlie [xudod of growtii, 
the greater the size of the berry, and the later tlie xieriod of ripening. 

Tlie use of cuttings Ironi vines which are subject to tlie prodiudion of 
seedless berries should be avoided. The aim should be to seleiit vines 
for planting wliicli x>roduc6 grapes having a unitbrm number of seetis 
ill the berry. The product will then be uniform in size and rix>en at 
the same time. 

RelaMon to other fndfs , — Investigations similar in cliaracter to tliose 
conducted with grapes were made by the author with certain orchard 
and bush fruits which show that the general principles involved in the 
seed |>roduction, fruitfulness, growth of fiesli, and ripeningof the fruit of 
grapes have a general apxilicatiou to other fruits. Au outline of the 
author’s work along this line is here rexiorted, but the greater part of 
the details are reserved ibr'a future report. With both apples and 
pears, fertilization of the ovaries is not necessary to the production of 
fruit. The x>eiietration of the xiollen tube into the ovary exercises Biiffi- 
cient stimulation to cause a prodiudJon of fruit. Seedless apples and 
pears are not ' found as often as seedless graxies, but they do occur. 
With currants the largest berries were generally found to contain the 
' greatest n umber of seeds. ■ When 2 berries' were of equal size, the berry ', 
containing the least number of seeds ripened first. The author was 
unable to determine wliether seedless apples and iiears ripened before 
those containing seed. 

In the case of axiricots and nectarines only one of the two ovules 
present develops into a seed, the other remaining an emxity sack. 'The 
half containing the developed seed is not only uK>re conipletely rouiided 
out, dmt : the flesh is much' firmer..':-' This /.develoiimeiit;' gives to. tliesa 
fnilfcs their x)6(Miliar unsymmetrical form. 

ayiaimal of practical viticulture, M. E. IHmkm} '{Mmuet 4e i4tiGuUiire. prmtiqm^ 
Ih Sonsj 1900, pp. 400,fyH» 140)* 
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Culture of a.sparagus {Scmuaie Ayr., 30 (1000), ^^o. m, ji. /J).— Mctliods followed 

ill th(,^ vicinity of Paris. t 

Culture of peas and tlie man%:i'facture of pea products, A. i>e Ckius (Jour. Agr. 

■ I vat., XDfJO, I, No. 4, pp. ISo-IAS^ } i3). — The culture of peas for canning is con- 

sideri'd and a, description given, of‘ factory xnachinery and pea canning operations, 
idle use ot the pods as a green and* preserved fodder is considered. 

Winter budding, H. M. 8TiiiNGi'niLL0\v {Nat. Nurseri/mau, S {1900), No. 1, p. 5).— 
Detailed directions for winter hxiddiing are given. 

Pomology ill Rhode Island, L. W. Russell {llhodo Island Slate lid. Agr. Itpt. 
IS'OS, pp. 10^49). — Lists of orchard an d small fruits most successfully cultivated by 
growers tliroughont Hbode Island, wpth connnents by th(5 different growers; and 
suggestions for locating and mauagiiig orchards with veiejouco to Rhode Island 
conditions. 

Cultivation of bush apple trees {(iarden, d? {1900), No. 1469, p. 34). — Directions 
for planting, with notes on the most desirable varieties. 

Peach growixig in New Jersey, 8. S. Vooriiees ( lAioiJlc Rural Press, ,59 {1900), 
No. 6. pp. 84, 83 ). — A ])aper rea,d beforp the State horticultural society covering the 
different phases orpcacli production and with special reference to marketing. 

The balance sheet of a small DJiaryland peach farm, \V. IL Si'OTTLEMYrnx 
(Anier. Mo. Rev. of R er lews, 01 (1900), No, 100, pp. 317,318). — A review ofthe industry 
fuid ai stateineiit of proiits. ? 

Plum culture in England, F. Hood (PUhling’s Landw. Atg., 49 {1900), No. 1, pp. 
.f./>“;j(S’).'~i\Iet;hods oibniltni^ and varieties are considered. 

Variation in Japanese plums and Japanese chestnuts, (L H. Powell f 
Hard., 01 (1900), No. 0(15, p. 38). — Variations in ripening period and fruiting habits 
of the sauie varieties of Japanese plums and Japanese chestnuts in different years 
are noted. 

The grape belt and its product (Sci. Jmer., SO (1900), No. 8, p. A descrip- 

tion of the condition of grape growing in western New York and northern Ohio. 

Spacing vines in new plantations, A. OAURfi (Frog. Agr. et Fit. {ltd. IJMst), 01 
(1.900), No.O, pp* 40-47). — The best distaiu'esapartforsetting vines on poor, medium, 
aiul rich soils are 

Preserving fruit ( (Ateensland Agr. Jour.,0 {1900), No. 1, pp. G5-G7,), — Home methods 
for chinning fruits ainl inaking preserves and jain. 

Gardening under glass, W. Wats<.>n (Gard. Chron., 3. ser., 07 (1900), Nos, GSO, 'pp* 
1, 0 ; 681, pp. 17, IS ; 080, pp. 34, 35; 683, p 2 >. 50, 5 J).— Practical suggestiona on greeu- 
, house management. 

Cheap greenhouses and substitutes, W. S. Abbott (Success with Floivers, 10 
(1900), No. 5, pp. 101, 105, figs. 4). — Dinudions for construction, with drawings. 

The hygrometer in our greenhouse.g, 'L. Wild (.fwer. Gard., 01 (1900) No. 06S, 
pp. ,97‘).~~The subject is (mnsidered with especial reference to rose houses and 
■graperii^s. 

Growing carnations under glass all summer, J. H artshorne ( Florists^ Exchange, 
10 {1900), No. 7, p. 159; Amer. Florist, 15 (1900), No. (ill, pp. 837, S3S).^Thei advan- 
tages of this method of growing carnations are i>ointed out and the details of grow- 
: ing described. ' ... 

Propagation of Brosera binata (Amer. Gard., 01 (1900), No. BG9, p. 117, fig. f ).— 
lliis ]>]ant has been suceessfully grown by placing the leaves, cut into small sections 
oue-lialf an inch or more in length, on sxxhagnnm and sand. Several plants grow 
, from each section. 

Propagating violets, E. J. (Gard, Him., 31 (1900), No. 1089, p. '6’j37).— -Propagation 
by riumors is espeeially, considered.' ■ 

„ ' Effect of electric light on Easter lilies, M. Ov Kains' (FlotisiA' Exchange, 12 (1900), 
No. G, p. iJ/).— From, his preliminary work, the author says ‘‘the light might he used 
to a<l vantage after the buds are an inch long hr order to make them expand /sooner 
than they 'iK.i'tvmdly would 
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Horticiiiture in HoHaiid, ,'l. K. L. M. FAK<'iUiiA.u {jHhode island Slate iSJ. Jgr. RpL 
i.W, pp. ROSSIR). — LiM/.tiire oi» Dower jiinl bulb eultiire in liollaiid, delivered ])y tlie 
iiotlicsr l>efor (5 the lt]io<le llorticnlttiral >So(*.ie<;fcy. 

Tile beech and its varieties {Garden., d7 {WOO) , So. 147 1, pp). 04, 64, jig, 
iereisl'j vsiirietios of' enltivated orinnueiital bee'ehes a, re described. 

A new evergreen {NaL AOirsorifnutu, S { 1900 ), j\h>. t, p. •,/, Jhp 1 ). — A descripticHi, 
SKM^'.oiiipaniod by sni illustration, is given of liyd)rid evergreon tre.e. origina-tiMl by 
erfKssiiig bohlen Arborvibe with Hentinospora skiuurrosa. Hio tree is a <lwjirr aiHl 
grows but (5 or 8 ft. iiigli. 

PDRESTEY— BEEBS. 

Practical forestry in the Adirondacks, H. S. (.Ieave^ ( IL 8, Dept 
Afp\, JHivmvii (if Ftireiitrif But pp.'So, ph. PO ). — This bulletin states 
tlie giuieral coiiditious vvliicli govern forest inaiiagcnient in tlie Axiiron- 
(lacks, and giv(hs a rej)<>i*t of the work nlready done and results a,(?eo!ii- 
plivshed ill that region under tiie (iooperativui ]>larii ijreviously described 
(E. S. E.,10, i:k443), 

Tlie forestry problem of the Adirondafiks is diseiKSsed in detail, with 
special reference to 2 private preserves amounting to Jibmit ld0,(H)0 
acres which are nmler special consideration. A descwiiition is given 
of tiiese tracts and of tlu^- forests growingon them, and a, special study 
of the habits, growtli, and jirodiiction of s[)racc, with luentiou of a.sso- 
ciated species. In connection with the special working plan, the loss 
occasioned l)y ordinary lumbering is discussed in detail, to show tlie 
advantage of conservative methods. 

The autlior disemsses a.n American system of forestry, as opposed to 
ttiat usually known m the European system. The latter system con- 
templates tlie maintenaiu*o of a sustained aiuuial yield, the removal of 
dead and unsound trecvS, thimiings and improvement (iutthigs, perma- 
nent roads, planting, and fire lines. While this system may be adapted 
to hhiropean (sonditions, it taihs in application in this country for many 
reasons.. The system of managenieiit ailvocatecl (ioii templates' tiny re- 
inoviil of the spruce, tliat being tlie principai, mark(,i'^ matt,uial, .above 
10 ju, in . diameter at T ,lt. 'from the ground, ■ex(?ept seed trees needed 
to restock the opening made in lumbering. .By ol)serving tljtis.plan of' 
cutting, it is, believed that the original (uit.nnry be iilitainecl again., ! 
from 00' to 36 years. Tlie owners of the ;preserves' are Batistied with 
tli(^ income tlius obtained, and satisfactory con ti‘acts with lumliermeii 
■can be made. 

In a number of respects the first year’s work proved unsatisfactory, 
but it is confidently asserted that tlie second year’s lutn.bering is, begin- 
ning' under ' better conditions and, with the promise of greatimprove- 
inent ill the chanuder of the work. 

The form 'of agreement under which, this work is .being conducted, 
rules for cutting, and volume and yield tables' a.re' givcm, The ., latter 
lieing c|U(,)ted from ^^Tlie Adirondack Sx>riice”by Oifibrd Pinchot. '. 

'Natural reproduction of forests in old fields in eastern Kan- 
‘tuckv. 'B. C.' Mason {ForeHter^ 5 (1899)^ Mi)sll^ fp8P51^P55).^Aftm 
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reviewing the geologi<?a:l co'|nditions ef the ai-ea covered by this report^, 
tlie antlior gives an account^ of the natural reforestation of a number 
of old ilelds. The original t\imber over this region consisted of oaks^ 
sweet glim, cherryj sassafrasjl,' maple, chestnut, hickory, and large iiiiiin 
hers of Jersey scrub pine, w'yth occasional specimens of yellow pine* 
Most of tliis had been cut off and the fields cultivated for some time, 
after which they were abandoned. 

In the first field, upon which jciiltivation ceased about 15 years before 
the observations, there was a domplete stand of young ]>ines, mostly 
Finns virgmiana^ with about 10 s.per cent of yellow pine. There were 
a tew oaks and hickories, but tlneir number was insignificant. 

In the seciond field, which had been abandoned for about 40 years, 
there was a complete stand of pine, though some trees had l)een cut. 
The stand was about one tree co every <S sq. ft. On an average the 
specimens of F, r were ibiiiid to be in. in diameter '2 ft. from 
the ground, sliowing 38 growtli rings on, the stump. A small mixture 
of yellow pine was observed, but from the testimony of tlie owner and 
from evidence presented, it seems that the black pine overtops the yeh 
low to the serious injury of tlie latter. One specimen of yellow pine 
was 8.5 in. in diameter and 50.5 ft. high, and showed 37 growth rings 
at 2 1‘eet, 

The third field was iiartially situated in a hollow, and has practically 
the same liistory as the second. Instead of a lull stand of trees, they 
are arranged in grouxis and are heavier, shorter, and broader topped, 
except in the center. The yellow iiines under such conditions form 
a clear trunk for a considerable distance, the young trees seeming to 
do this under their own cover. On the sides of the hollow the stand 
is fuller, both species of pine being about equally represented. Many 
trees were ol)scrved whicli were 10 and 12 in. in diameter, and again 
the yellow pine presented straighter and cleaner trunks. 

The fourth field was located on a rather thin gravelly soil on top of 
a liiiiestoiie bluff, and bad been abandoned for about 20 years. The 
growth was wholly of black pine and was exceedingly dense, the aver- 
age height of tlio trees being about 20 ft., with a diameter of 3 in. 

The fifth field reported upon had lieen in cultivation for a long time, 
and at one time contained an orchard, but had been abandoned for 
about 40 years. Upon this the predominating growth was hard wood, 
though some pines Avere present. The growth was very dense and the 
young trees reached up to 50 or 70 feet, with clean, strai ght trunks clear 
of branches from 20 to 40 feet The cover was almost perfect The 
species most numerous were black and falcate oaks, some of whicli 
were a foot in diameter. White oaks were next in number , followed by 
black oak, hickory, and at the lower end of the field a num 

The sixth ' field' was cultivated , for, a number, of years, but the l,ast 
crop ra^ised upon it was'inT8,04. .■It is boav / entirely, covered .with a 'ftill 
growth of thrifty timber, more than half of Avhich is poplar or whitcAvood. 
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SpeciiueDS of this tree a foot from the gToiiiid were .1,7 iii. rri dijnricvtei" 
anil showed d3 growth, rings, which, wouhl ."indicate that the a.-ge- of the 
tree was about ot or 35 years. Two spectres of l,iii*k(,)Fy wem present 
ill eoi,isidera,'l)le (fiiaiitity, and a h.irge .i\.-uiiiber oi‘ blaclc locusts had, 
lieeii cat from, tlic tiaict foi* posts. 

On the influence of different degreefs of tliiiiiiiiig on the growth 
of beech, A. (3. {TrHm\ Uoy, Shot, Arbor. JO ( yf. /, 

j)|>. The author reviews tliesfatcineots made ],^y S(tliwap|)ach. 

relative to the g,rowth of beech, woods ihi. Germai,iy and comments upon 
the diderent methods adopted ibr thiifming. Tim general coindnsions 
of Scliwappacli, are concurred in, and itlie a-iitlmr believes th,a;t the besl< 
results ca.n be obtained by at ilrst conljning attention to the removal, ol:‘ 
nibbisli, beyond wliicli little is re<iuire(t until the thirtietli yea^ron goodj 
or f()rty- fifth year on, bad, soils, and at that time tlie inain*cn>p thin- 
ning should begin. About every six yeai*s the woods should be gone 
through and all badly sbajied trees taken out, groiijis ()f welhsliapei! 
trees isolated, and all dead and dying ones removed. Wlum this has 
been done 0 or 7 times, the crowns of the best trees sbouhl meet at 
about their seventieth or eightieth year. After this, stronger tlnn- 
nings, bordering on light fellings, may be begun iuid repair eve;t*y 8 or 
10 years, removing the poorest and leaving the best trees. In this way 
about 1,000 ft. of timber por acre should be obtained every 10 years. 

Root suckers on Douglas fir, F. H. Laaib [1899)^ 

Ab, i, pp. 6‘,9, 70 ). — Tile occurrence of stool shoots among deciduous 
trees is said to be very common, but among conifers, so far as present 
information goes, they are confined to Oalifornia redwood, Califoruiai 
ruitineg tree ( IVfwchm- and tlie short-leaved or yellow pine 
eiM'mta). The autlior reports luiving observed similar out- 
growths from the Douglas fir in the f()r(\sts of wivsteni \\'asliiiigt(>n. 
Th.ese growths, which, are commonly called sap siH*.lvers, ra.:!,igC! in height 
from O.O to 3.5 meters, are without leaves (,uv 1,> ran (hies, an«l appi,*ai‘ 
entirely" lifeless until cut. Examination shows tliat tluiy ariMtovmaMl 
a living bark, .and beneath that a living woody tissu(‘^ whi(*-h, pos- 
sesses a very fine-grained, int.rica,te burl. ■ 1'liese sap sin5k'(.:‘.rs only 
:a secondary growth from ordinary root suclvers, and arc** tVuiml only in 
the most moist and dense forests, ''and even tuuler those (conditions are' 
.reported as being very rare. 

Wliat forestry means to tlie tTnited ■ States, J. Wilson (lAmmterj 0 (AW), ,Vo. 

PP‘ 97J-B75 ), — A paper by the Seesretarj' of Agriculture, i.u 'wbicli uttcuition is 
called to the . value of forests and .the nec«j88ity of t.h.oir cotiacrvation and juauag(v 
nieut. ' ■ 

' The effect of forests on water supply, H. Hawoooo (Fofwhjr, Non. ii, 

pp. 947-^91; 19, pp. 979-fJSI). — Aj’^sueu?- is,.giv(JU'of . the present ini,',briBa't,ion rehitiui^ 
To tlie effects of forests on the, conservation of water supply.'"': ,■ 

The .State and forestry, W. B. M'elxcjk (FormteryS 
■The author suggests that there should 'be a fonnitlation (d:' s'ysteins.of 'protecO'-'iou aiul 
propagation in .forestry, after whieh an atPunpt sbouhl Ix'. luade to introOiuu* iho 
system Iry the (‘.ducation of tlie poo ph‘. and by proper legislation, 
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Tile forest problem iu the West. A. Kinney {Fomsler^ r, [ISSO), No, 9, pp. N)0- 
paper read bclore a of the National Forestry Association^ in 

wliich the peculiar forest conditi ons of the West and Southwest are stated. 

The practical in forestry, W. 'WV. Evkhett ( Forester, J (Ism), No, 1:1, pp. :17o~NS).-^ 
Tliis paper treats, from the luirhbermeids standpoint, the various ideas concern- 
ing luinheriug, forest conseivationj* and reforestation. 

Second-growth pine vs. agrictpltnre, E. BiiUNCKEisr {Forester, 9 (1S99), No. 11, 
pp. S55, llSfj). — The author reviews the couditiou of crit-oycr pine lands in Wiseonsiii 
and Minnesota, and draws the inferei:;ine that while some kiiHl of agriculture can l)e 
carried on over a considerahle portion of these tracts, the interest of the settlers 
and x>cople themselves is rather in the?- line of forest i>reservation and in an age in ent. 

The restoration of denuded fore-i^t areas by pasturage, J. A. Gundy ( Pemi - 
splvmiia Dept. Apr. Mpt. 1S9S, 1, pp.l5SS-59G). — The author maintains that, pastur- 
ing cut-over lands after the young seedlings have obtained a Jieight when their 
crowns can not be reached by stock, ^ will prove not only lienelioial to forests by 
ktMiping down forest fires, l>ut sufficiently remunerative to make the fencing of 
denuded areas ] ) ro ti talile . < ‘ 

Pure forests and mixed forests, Tj). Brandis (Trans. Mo}f. SeolUsh Arlmr. Soe., 
IG (1899), p/. 1, pp. 19-24), — The advi^utages and disad\ antages of pure and mixed 
forests are pointed ont, the advantages of pure forests being that their man agemeut is 
simple and, easy, wliile tlm disadvantages are the greater rmbility to damage by 
wind and sun, insects, a.nd fungus diseases. The author describes a number of pure 
and mixful forests, and propos<‘s a method wbereliy the oak and Seotch pine forests 
may be converted into mixed woods. 

The growth of reserve trees after lumbering, E, Henry (Bui. Soc, JSei, J^ancij, 
2. ser., lG (1898), No. SSjpp, N14). 

Forest thinnings, Broilliakd (Tracis. Hoy. SeotUsh Arhor. Soc,, 18 (1S99), pt. 1, 
pp, lOO-ltB), — The author disensees the necessity of forest thlonings and the prob- 
lem in relation to the requirements of a number of different species of trees. The 
general statement is made that no definite formula for thinning can be laid down, 
as there is no x>roces8 or equation V>y wdiich one can determine the luxmber of tret^ 
to remove or whidi ones are to he cut. This must be done through a knowledge of 
the various species, their requirements, exigencies, mutual relations, etc. 

Height growth in forestry plantations, J. Simpson ( Fari, Cliron., S. ser., 26 (1899), 
No. 662, pp. 187, 188), — The inlluence of location of plantations on growth in height 
is pointed out aiid numerous instances of growth cited. 

A plan for the management of the woods of the Novar Estate for twenty-five 
years, F. Bailey irr al ( Trans. Hoy. Scottish Arhor. Soe., 16 (1899), p)t. l,pp. AT-PJ).— - 
Working plans are given for forests (unbracing nearly 4,000 acres, the priiudpal stock 
of woods being Scotch hr, larcli, spruce, Douglas lir, and various hardwoods. The 
past management of the ibrest is reviewed and the x>Ian (nitlined for the iViture, 

Hotes on the Raith and Hovar working plans, R. C. M. FER(aTSON( Trans. Boy. 
ScotUsh Arhor. Soc., 16 (1899), pi, T,pp. 96-99), — The author comments upon the work- 
lug plans that have bcMUi adopted Ibr these estates. 

A forestry experimental station, A. C. Johnson (Forester, 5 (1899), No. 8 , pp. 
(18S-187),—A'n account is given of the forestry station at Santa Monicii, Cal. At 
this place a larg(f number of trees have been tested in a more or less satisfactory 
manner. It has been found that Fucatyptm ylohulus and B.rohusta, although suc- 
ceeding Avell in some regions, are not adapted to the f'ooth ills Region. Several varieties 
have been found suited to this purpose and it is thought that probably others can be 
found. The advantage of such experiments, properly conducted, is pointed out, and 
better support is urged for similar institutions, ■ ^ ' ' , ■ 

Supplementary report of the commissioner of forestry, J. T. Eothrock (Peaw- 
':$yhmia Depi. Agr. Bpi. 1898, pi. 1, pp. A. review 'is given of the forestry con- 

:"ditions of. the Btate and the losses .occasioned by forest 'fires.; For, the year covered 
.. .by this report' it is stated that the 'loss' due'''. 'to ■forest fires would.be xediumd at least 
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'10 |Hi,r i'f 'ofc "tlie loss o.f Mie |>revions year, A brief review is given of fcsrestry in 
otlier Sta.tes, and llio subject of tree pruning as related, to forest; cooditions is dis- 
cussed at coiKsiderabJe ]eiig-fc,]o 

Catalogue of tlie trees and slimbs in the arboretum and botanic garden at 
the Central Experimental Farm, AV. Sait,n'ders lUnd W. T. .'Macoun {Cmiaia Cent. 
Krpt Farm Fid. F, iF sa\, pp.SS ). — A catalogue of the trees and sbriibs grown uiidtu,* 
the auspices tjf the (Iciitral .Experiuieutal Farm is given iu tlie Impo tba-t it may assist 
ill the correct naming of varieties and bo the ineains of bringing sii(,'b useful ainUia.ialy 
s|M‘cies as ar<‘ deserv ing of more general cnltivaition into greater proioineiico. 

Forest trees and slmibs, P. Mou.illefeiit (Traite des arbren et arhr}»sficau35 for- 
eatiers. iV/H.?: Paul Klrnidcdecl', .tS9S, ]}p. VIJl -\-140S, pU. IM ; row in Bui. 8oc. BoL 
FniuGo, 4(i (1S.99), AA>. t~d, pp. 90^ fU .) — The autlior has described 2,150 kinds of trees 
and shrubs occairriiig in the forests of Europe, and especially in Fraaieo. They 
include tlie useful and orii a mental, Avhetlier cultivated or not. 

Tin^, species and varieties are descTilied in greater or lesser detail, and the country 
wlnu'o tliey originated and their natural habitat given. Methods of culture, utiliza- 
tion, stianduro of wood, products of the trees, etc., are described. 

The ash (Fraximis excelsior), and its cultivation, J. Nisbft ( TranH. Roif. SooUtHh 
Arbor. Soo., B1 ( /.S09), pt. f pp. /AS’-’IA /). — The value of thiKS tree for its tiui])er and 
as a fori^st ir(‘e is pointed out, and its leading characteristics mb a tree are stated. It 
ia Bai<l to demand consiilerablo light and air and to make heavy requiremeuts on the 
moisture and mineral matter of the soil. This tree baa been cbieliy grown iu (Ireat 
Britain as a hedge row tree, and if grown upon purely economical principles the 
lU'oper position of the asli ia tliat of a subordinate tree in woods consisting of other 
trees of somewhat slower growth. As a standard tree in copse the ash tindK condi- 
tions well suited to its requirements, and here it attains its best development and 
highest market value. . 

Notes on the larch woods of Scotland, E. Nilson {Tram. Moi/. iSeoHwh Arbor. 
So.c,, 16 (/(SU9), pb If pp. ■Comments are given on the condition of the larch 

woods of Scotland as observed ]>y the author in a visit made to study the lareli with 
specijil riderexice to Swedisli conditions. 

Mechanical tests of Ceylon timber, W. C. Unwin (IndUin Foresterf do ( /S99)f .No. 

lOf pp. 4t.fM.t5). 

Seed testing, C. D. Woo ns (iif at wc Sta. Rpt. 1S9S, pp. (WBSA ), — 'rabulated results 
are given of tlie examination with regard to purity of 45 Bamples of red clover seed, 
1 of white clover, 24 of alsike clover, 1 of ]>eaviue clover, 51 of timothy, 7 ofredtop, 
1 of orchard, gra-ss,. 1 of Ive.utiicky blue gra«s, and 3 .of Hungarian grass. Seeds of 
species of weeds 'svom fouiul in the 154 samples. 

DISEASES OF FLABTTS. 

Cereal rusts of the TTiiited States, M. A. Oableton ,( ?/• 8. .DepB 
Agr.^ ADmiskm of Vegetable Physiology and Pathology IkiL Kf pp, 74^ pis, 
4 l).~Thm 'hxiUetm (ioritainsin part the results of iiivestigatioiiB by 
the author on the diseases of cereals. These studies liave been cairied 
on iu the laboratory and field for a nuiuber of years, and iiieiude iuves- 
tig'ations into the life history of the fungi, in which some important 
foots relative to the breeding of rust-resisting varieties of cereals were 
obtained. 

The several species of rusts affecting cereals in . the.IJnited States, are' 
,Mly described' and the distribution'- given, together with, .detailed 'state^^^ 
nients of the results- of O'bservations and experiments to determine- the 
rust resistance of numerous -varieties of ' wheat," and ,oa't'S.; :.' .;,Manyitioctt-' 
■'latlon. g6rminati<,ni, and physiological experiments showed, that, in'addn 
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tioii to tlie commoner described, tb© cereal rusts have distiuct 

specialized forms on various'; grasses. As none of tliese forms occur on 
cereals, they are of little eco\nomic importance. 

From the author’s concliisifpu it appears that at least 6 , and possibly 
7, distinct rusts atfect the c\ereals of the United States, as follows: 
Oi'auge leaf rust of wheat [Trhiccmia rtibigo-vera tritioi)^ orange leaf 
rust of i*ye(.P. secalis)^ crown ru\st oi’ oats {I\(X)ronata)^ black stem rust 
of wheat and barley {P,graminis]trm^ black stem rust of rye (P. gram- 
irm seealis)^ black stem rust of oiits (P. gramink u/rena'0,and maize rust 
(P. sorglii). Of these the black sstem rusts of wheat and oats are by far 
the most destructive, that oceunring on maize being of slight impor- 
tance. " ;• 

The leaf rusts are evenly distrtUuted over the Uiiited States wherever 
their hosts are grown. The sten-1 rusts are most prevalent between the 
Allegheny Mountains and theniueity-liftii degree of west longitude north 
of the thirty-seventh degree of iio^th latitude, and in portions of Texas 
and Galifornia. The leaf rusts a^id crown rusts are proportionately 
more important in the Atlantic and Southern Ooast States. 

The author believes tliat the damage to wheat and oats from rusts 
probably exceeds that caused by any other fungus or insect pest, and 
ill some localities is greater than that due to all other enemies combined. 

Concerning rust resistance of cereals, the author states that there is 
as yet little certainty, as little attention has been paid to testing varie- 
ties in this respect. A number of more or less resistant varieties of 
wheat and oats are mentioned, some of which seem to secure their 
immunity by their early ripening. The Durum and Poulard wheats 
are very resistant to the leaf rust, but are comparatively little grown In 
this country. 

Experiments with uredospores show that the orange leaf rusts of 
wheat and rye do not transfer to hosts outside of the genera Triticurn 
and Seeale. On the otlier hand, the uredo stages winter over readily 
ill this country, beginning first on selfsown grain and probably later 
transferring to the regular fall-sown crop. On this account volunteer 
wheat and rye should be rigidly excluded. 

The crown rust of oats is not yet known to winter in its uredo form 
or to transfer to other hosts than to species of Avena. Later experi- 
inepts, however, show that the mcidium of HMmmiii Imieeolata infests 
oats, Phalaris caroliniana md Arrhenatliemm elatius. The black stem 
rust of wheat is known to occur also on barley and llordinmi .jtihmtmu: 
So far it is not known to winter in the uredo stage. While it is not 
definitely determineds the author thinks that there is a distinct form of 
the black stem rusts occurring on rye in this country. The uredo 
of the black stem rust of oats is not known to winter m 
States, but it has been found alive very late in the autumn. The 
is very common on orchard grass and 'Arr}mn0hermi elatvm^ hence oats 
may be 'easily infected' when grown in close :proximity to , these "grasses. 
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The maize riLst occurs also ou teosinte iu this country, but does not 
winter its uredo. 

All extensive bibliograxdiy concludes the bulletin. 

Treatment of seed oats to prevent smut, ^'1. A. ItiLLUNKiiiAST 
(A/z-odc isdu./fd Sta. Epf, !8f)S, pp. In continuation of his iiiveS'^ 

tig'ations' tlie aiitbor treated 13 varieties of oats with the Je.nsen, liot- 
water treatment as a smut preveniivi^' and also with, Geres Piilver to 
conipare their relative efficiency in preventing oat smut. The different 
lots of oats were carefully weighed so as to secure eifual amounts in 
case, Tiiose for the Jensen treatment were iinmei'sed iii water at 
a temperature of 115^ F, until tlioroiiglily wet and warnp then irkwater 
at 132.5*^ for 1 i) minutes, after whicli they were thinly s[)read to dry, Fwr 
the Geres Fiilver treatment the oats were put in snia.ll heaps, and the 
powder dissolved as per directions and siiriiikled over them, turning 
and mixing them tboroiighly so that each seed might become wet with 
the liquid, after whicli they were thinly spread to dry. 

Tlie oats were all sown April 28 and showed no decided difference 
in germination or growth excexit a tendency on the part of the treated 
seed to jiroduce slightly taller plants. The yield of the different plats 
is tabulated, from which it appears that as a whole the Jensen treat-, 
ineiit proved thoroughly efficient in xire venting smut and also tended to 
increase the yield of both grain and straw. The Ceres Pul ver treatment, 
while not entirely elective in destroying the smut spores, increased 
the average yield of grain and straw, and quite largely reduced the per- 
centage of smut in most cases. The average gain due to treatment of 
all varieties was 17.81 xier cent of grain and 12.75 x>er cent straw. 

Notes are given on the growth a, nd yield of tlie different varieties of 
oats used in the above trial and also their liability to rust and tend- 
ency to lodge. 

Wilt disease of cotton, watermelon, and cowpea, li P. i8M;rrii 
N. lEpU Apr., l)UnHUyyi' ({f wml lAtUmlogi} JhiL //, 

ppA/Pjph. iO).— Idle <,;ause of the x>ecu]iar-wilt of tliese x>laid:.s has' been 
noder investigation for a number of years and huuS been referr.ed l>y the 
autbor and others to a number of fungi. In the present bulletin tiie 
catiseis attributed to a new genusof fungi to which the in,uneNe(KM;)smos- 
pora has l)een given, tl:ie species being N\ vve,vi#/c(t^n-,x>(a:n'U'*riiig on cotton 
and pi‘obably on okra, Ad ou cowxmas, and A. 
■iHtsinfeeta nivm jiarasitic ou the watermelon. ■ 

While tlievparasitism of the fungus on cotton and cowpeas is not 
Xiroved, the evidence seems to indicate that the fungus lives i)arasiti- 
milly on tliese hosts. The biology of the fungus is described at corn 
siderable length. Its behavior on a large number of media is d€\scribe(l 
ns well as the different forms , occurring ; in:' its life cycle,' 'The, host 
l>laiits, as already indicated,- ' are :cotton, waternj^pM,/X?(> and 

li-robably id, so oki'‘a. The fungus lives -feom, yeSf^tO' year in the soil and 
"is, ;pcciiliarly a soil organism, always ;attacldi,i:g' tlie, plant from tlie 
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earth. The iiiteriuii coiiicw^ia occur iu the vessels of tlie living plant 
fciiroiigiioiit the season, aiuL^ cause the disease known as blight or wilt. 
Tiie external coiiidia are obs^erved whenever plants have been killed by 
the internal fungus. The j_>et'rithecia occur from August to ISToveniber. 

The geographical distiibuthpu of the fuiigiis is sketched, showing that 
it is widely spread in the SoutiTiern States, and ina}-" be looked for from 
Texas to E'ew Jersey. .Mxceiot in one place in Arkansas, so far as 
known, it occurs only in the AtJautic and Gulf States-. 

Tiie parasitism of the fungus; and numerous iiitectioii experiments 
are described, from wliicli it appiears that successful infections of water- 
melons were abundant. On the c otton pihiut all inociilatioiis have failed. 
Gross iiiocnlations on the melon hvith the cotton fungus liave been suc- 
cessful, as were eowpea inocudations on botli melons and cotton. 
Attempts to inoculate a numberiof other jdants were iinsiiecessfuL 

The gross symptoms in the watermelon are those sliown in a ra|)idly 
transpiring plant supplied with nnsiifficieiit moisture, resulting in the 
sudden wilting of the plant. The uniformity with which the fungus 
seeks out the vessels of the ])lant is very striking, and the water ducts 
are clogged to such an extent that they can not perform their necessary 
functions. The leaves of the cowi)ea usually become iinjointed and fall 
off, leaving the green steins bare. In some cases they become yellow 
and fall off without sliowing any lu’evious trace of the disease. In the 
case of tlie watermelon, the leaves do not become yellow when they fall 
off, but suddenly wilt and shrivel so that a large vine may lose all its 
foliage in from 24 to 48 hours. The cotton plant appears less suscepti- 
ble and, as a rule, contains less of the fungus, often recovering partially 
so as to produce some fruit. The xylemof the deceased plant becomes 
brown, and iu case of tlie translucent stem of the eowpea this stain 
shows through the green bark, giving an uiiiisually dark appearance to 
the living spun. 

While no cure is known for the disease in the case of the watermelon, 
which seems to be most attmdeed, it is recommended that fields 
already infestiai should not be [dan ted witii melons for a long series of 
years, but other ('rops grown in their stead. Infection can readily take 
place through tlie wash of lands already contaminated, as well as by 
dirt adhering to implements ami to the feet of horses, cattle, etc. The 
vitality of the fang us is very great, and wilting melon vines should be 
collected and burned. Care must bo taken not to introduce tlie fungus 
into the barnyard, and where there is reason to suspect the manure 
pile, commercial fertilizers should be used instead. A number of 
important steps in the life history of the fungus remain to be studied, 
but on account of the importance of the work, it is considered advisable 
to publish the information, now at hand. „ ■ ■' 

. Treatment for gooseberry mildew, , 0. Th" Glosb {MeW}. York State 
:BuL JMlj pp. pU, 2^ dgm. i).— In view of the' -destructive 

character of gooseberry mildew and its economic importance, experi-' 
incuts liave been uiidertaken tov treating the disease on a commercial 
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Tlicse i'ovestigations were begun ii'i. 1897 and were contiiuiecl 
for three seasoins. Two conimercial plantations have been under experi- 
iiieiitj and a pixiliminary report giving tlrb result of tlie work in, 1897 
was giveii in 'ibilletiii 133 (E. S. E,, IVp. 1091). 

I'lie i‘ii!!gici,<levS used we.re Bordeaux laiixturcj lysol^ and foiMiialiiiy 
eomparisoiKS inadi^ with })otassiuni! sul|)liid. The result of spray- 

iiigj as shown, by the pe.rccntage of inihlewed fruit for three seasons^ is 
talnilatedy from w],iicli it appears that ;s])raying the gooseberry bushes 
with, a solution of potassium siilphid, 1 oz. to 2 gal. of water, at a csost 
of about tliree-teiiths o,f 1 cent per bush for 7 ap|)li cations, gave the 
best results. 

On, a secoiul jyiaiitatiou experiments were tried on tlic relative value 
of winter ai,id summer ,treatmeuts. In the winter treatments copper 
sul|diiat6,pota>ssiuiii siilphid, iron sulphate, copper carbonate, and soda- 
Bordeaiix mixture v?ere employed. The results obtained in one year’s 
experiment indicate that there is no? gain derived from winter treat- 
ment. The soda-Bordeaux and coppe| carbonate solutions gave slightly 
better results tlian potassium sulphid, but not great enough to be of 
any signiiicance. 

The la^coniineiulation given in Bulletin 133, viz, that spraying wi ill 
iiotassiiim sulpliid, 1 oz. to 2 or 3 gal. of water, is repeated. Tiie spray- 
ing should be begun as soon as the buds are breaking Jind contiimed 
at intervals of about 10 days. 

Chlorosis in fruit trees, E. L. Oast,le {GmrL Ghron,^ 3. .syu%, 2d 
(1899) j No. 65^^]).. 405; fJO {1899), No. 053, ;p. 1 ). — An account is given 
of experiments coiuliicted in. an orcliard to x)revumt the cbloritio (H)ii- 
dition of tlie various kinds of fruits. The soil of the orchaixl was ti 
heavy marl, the ])roportioii of clialk being large. The land was fertile 
and reinarkably well suited to such crops as peas, l)eans, clover, cab 
luige, ' tttJMiips, etc. . Tlie l)el)avi()r of the, fruit trees was remarkable. 
In 2 year’s fron,i planthrg tlie, foliage would nearly always become pale 
or.'wlutislu tlie i'ollowi'ng year' the branches would liecome, weaker, and 
in tlie case of cherry and apricot, the affected, p,ortionS' cpnck,ly d,iid. 
In ,mo8t cas(,?,s fruit buds were not produced, but when, any fruits, w'cre. 
borne by irp,ple, and pear trees they-, failed to develop satisfactorily., , 

,, l,Tx, peri men, ts were conducted to ascertain the ef!,e(,*t ofu.d:.iemical fer- 
tilizers on tills disease. 'The chief substances used were sodium , nitrate; 
potassium nitrate, sulphate, and chlorid; kaiivit, ammonium sulphate, 
ground bone; and various grades of super phos|>iiates. A mixture of 
liotiissiiiiii nitrate, superphosphate, and iron sulphate produced marked 
anclliiglily satisfactory ,results. 'Apricots recovered, pears and apple.s' 
became healthy, and fruit was developed and well ripened, 

' Further experiments ar,e''tobeeoudacted .to ascertain the best, form, 
of . superphospliates to be nsed. 

, An , .outbreak of chrysanthemum riist, B, D. HkmTm'} (New Jers 0 g 
'■Bim. (Jire., Noe. 15, 1899 ). — Tlie author reports the receipt of many com- 
plaints conceiiiing a^d disease of (dirysaiithemums whicdi is 
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due to a speciei^ of riust, prol^^aljly P7(6xw/«- Jdemcli. 'Wlimi badly in Tested 
tlie cliiysautlieimim plant bevpomes dwarfed, tlie leaves small and brown 
on tlie under side. Later on, i|nstead of the green color of healthy plants, 
there are small, stiff, lealiess s^’i^ems, ending in stunted heads that fail to 
open into marketable flowers. 

This rust has been known' in\ this country for but a lew years, and 
experiments with remedial measaires are qui te limited. It is considered 
of prime importance that the steck used for propagation should be free 
from disease, and in all stages of growth, from the begiiming, they should 
be sprayed weekly with Bordealux mixture or other eciiially effective 
fungicides, : 

Mew diseases of the violet,. P. H. .Boesett {Ame-}\ Florist^ in 
(1899)^ No, 591^ pp. fi/ys, 5 ). — The author reports a rather 

serious trouble with violets due to nematodes. The leaves of the 
plant become yellowish- and sickly looking, hard and brittle to tlie 
touch, and break with a pronouncexl cracking sound when bent between 
the fingers. In every instance the crown bud is v- anting, and numerous 
runners and wirysiioots are put out, which show tlie xilaiiPs efforts to 
overcome the trouble, but the new growth is dwarfed and distorted. 
Theplants have good roots, are free from root nematodes, and practically 
free from fungus diseases. Examination of the buds showed that the 
worms appear to live wholly in the buds and young growing parts of the 
jdant. To prevent the introduction and sx>read of the pest, all stock 
should be carefully inspected before planting, and should the trouble 
appear all affected plants should be removed and burned, and, if jmssi- 
ble, the soil in the beds removed to a depth of 0 or S inches. 

A second disease described is that due to a wood fungus, 3femlms 
laerymam. This fungus is common on wood, producing dry rot, 
and is almost invariably found close to or in some portions of the 
woodwork in the beds in which the plants are grown. It was found that 
the fungus spreads from the wood in the beds to the adjacent idants by 
means of rather coarse, white mycelium, and, reaching tliebaseofaplant, 
d6vel()i)s a rather thick, fleshy hymeiiium. At first tliis is snow white, 
but later becomes yellowish, or grayish. Tlie parts of the plant which 
are attacked I’ot and decay and the xflant is killed before the fungus 
reaches' maturity. 

Strong Bordeaux mixture seems to have had little or no effect in 
checking the fungus, and it is cited that a healthy growtli took place 
all over the surface of a cypress shingle that had been thoroughly satu- 
rated with a strong solution of copper sulphate. As the cause of this 
disease is a wood fungus, the construction of benches of brick or con- 
crete would obviate the difficulty. 

Hot' water as" a cure for' naildew and as' an msecticideT.G'. B. 
Mallett {Oard, Ohron,^ 3. ser:^ 26 [1899)yN6, 160^ ,/6T).-— Kiimer- 

TbUB comments have been made on -the value' of hot water as a fungicide ■' 
and insecdicidjc. In the present artitde the author gives his experience 
in combating insects and fungi with this means. ' Itis'stated tliat'graxie 
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mildew luis been totally destroj^wl on vines by SiH'ayiiig* tliein witli 
wa4er lieated to 180^ 1^. Tlse leaves and berries were rjiiite free from 
iiijiuy. He bas also tested water lieafed "to' KK)--^ upon roses for tlie 
prevention of roseniildeWj witli favorable 'results. A table is given of 
teinperaitiires to 'wliicdi water sbould be liea.te.d wliei,! ustMl as an iiiKseeti" 
cide a.gaiiist a luinibcr of the more itommon insect enemies. Tlie teiin 
peratures range from 1i>0 to ITo^-Auid a,re said to he safely used on, a 
:iinnil)er of plants, sii(.ih jxs a.];>ples, peiai'lses, (dirysa-iithemiiins, roses, 
tomatoes, asparagus, cabbag'e, etc. 

A GOBipilation of the aiihiial and plant parasites of tropical plants, A. ZiM- 
MK,UMANN ( Cenihl. IkthL iu Far., C. Jht., k (IS9D), 

f/07 ). — Lists are given of 122 animal aai<l 50 jUaiit pa.rasites. An extensive hibliog- 
rapliy is Jilso given. 

Plant diseases in Italy during 1898, Soni.a (-Z/.s-6'/nx D No. 

5, pp, ;A97^A9.9).— llri are given on the inore irnporiiant plant diseases ohsers aal 

ail the lahoral.ory of Pavia during ISOS. 

The influence of parasites of beet .seed on the growth of sugar beets, .1. 
Btoklasa {Cimthl. Ikiht.u. Par.., 2. Ahl., f> (TSk!)), N'o. 21, jyp. 720-720). — The inva'stiga." 
tions of the author sliow that ]>ni*asiti<3 aiiinials and fungi on the halls of hcMds 
are often enalded to gr»‘atly weaken the phuiitfloi* to d<3stroy them entirely. On tliis 
{Ufconnt sugar l)eet 8 (‘AmI should he treated with iTingieides before planting and the 
early growth of the plantlots stimulated ))y the use of t>roper ferlilizerH. 

Barcockle (Tylenclius scandens) {Joar. Apr. and hid., Noiifh Australia, 2 (LS’09), 
Ao. d, j>p. 431,427*, Jigs. 4 ). — A hricf aettoTint of tlni injury eanstal hy fchis 3ianmto<ie 
in tlie heads of wheat. It is recommended that affected plaiits ho pulled and 
destroyed, , 

A bacterial disease of beans, G. Delauiioix (Comjyf. Pend. Acad. SoL Paris, 129 
{1899), JNo.17, jyp. (llO-ihlO ). — The author deserihes a. hachwial disease of heans wliieh 
in certain regimis near Paris has jiroved to he of conshlernhle impfirtanec, Micro- 
scopic exaniiiiations have shown the presence of large numbers of bacteria^ tlio 
characters of which are given. 'I’he author states that tlie diseasiMloes not differ 
essentially from that recently desi-ribed hyE. F. Smithj of tills l )«‘piirtinent (E. B. Ji., 
il, p. 1058), a,nd the prohahilities a.r6 that t.h<3 diseases are hlenti(5aj, 

Prom the na.ture of the disease, it is stated tlnit prcrvmiiive treat;m(uit:i is not |>os- 
sible, and that alitention most he given to the choice of seed ami rohrtion of erops. 

Two sclerotia diseases of potatoes, .E, J. McWken'KV (Trans. Jhitlsh .AhjeoL 
Soa.,lS97-9S, 2 k07). 

Tellow blight of the potato, T. Johnson (OemL Ghron., 2. scr,, 22(1899), .Nas, 272, 
p,440; 277, :p* 427). —A.n aceoiint is givmi of investigations made hy the author in the 
west of Ireland on the cause of this disicise. Two fungi, Aidereytlnia siderotmrnin aaul 
lUmoctonia, solani, wore found {iresent, Tlie tubers and stems are arllected, u.mrtli6 
presence of tlie schirotia of tbe Rhizootonia in the tubers gives rise to tln> ilistaise 
ki,H,)Wii as sinallpox. of potatoes, , 

Tea blights ((kmL Chron., 2. ser., 22 (1899), Wo. 272, jnJ'7.9).— Attention is ealled to 
two serious diseases of tea in Ceylon, namely, gray blight, d ue to Tvstaloz'M-a gulpini, 
aiKl brown hllghtvcaused liy OoRctob'hf/nmi cawmRur. 

Contributions to the knowledge of Melampsorella caryophyllacear^um, P* 
'M ACINUS A i?«r. Dealt. Dot GeselL, 17 (1899), Wo. 9, pp. i). —Notes are 

Ui>on this fungus, and its relationship with other fVi mis is discussed, 

Beptoria graminum, parasitic on leaves, of wheat, 1'^., Mancun (Ihil, Soo. Mljeol. 
Wranm, 19 '(1899), Wo. 2, pp. 108-122, figs. (fb..—The parasitism of this fiiixgus';is'cdai!ned' 
to he estahlished and' much injury maybe traced to its presence on the wheat. 

' 'Hecent studies on the brown rusts of cereals, J. Euiksson. (Ann. Boi, Wat. Dot,, 
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S.se)\, 9 {lS99)j 2)pJ24X-2o^j ; S-G^pp, 257-290, pU. 3). — Gives an accormt oftlie 

author’s recent investigations, ^ilsseiitiailj the same as a previous publication 
(E.S.E.,ll,p.554). \ 

Tlie Puccinias of the type P}. hieracii occurring on Compositce, E. Jacky 
{ZU(G\r. lyfimzenlmnlc., 9 (1S99), 4, ppt. 193-224; 5, pp, 263-295, figs. 19}.— Dis- 

ciisses the life liistory and specializa^tion of the species of Puccinia of this type. 

Notes on the .^cidia occurring^ on the Umbelliferae, O. Juel {Oefv.Kgl. FeL 
Akad. l3hdiaMdJ.,lS99,N'o.l,p.5; aU.tn Centhl.BaU, ii. Par., 2. Alt, 5 {1899), No. 20, 
pp. GS9, 690). 

On the identity of ITstilago virens' and TJ. oryzae, J. Omoui {Bot. Mag. ITokijo'], 
10 (1899), No. 110, pt. 2,pp. 29, SO; ahs. in)BoL Centbl. Beihefte, 9 (1899), No. l,p. d).-Tlie 
aiitlior claims that these species are notyidentical as has been supposed hy a nuiii])er 
of other investigators. 

The smuts of Cynodon dactyloii and their distribution, P. Magnus {Bnl. 8oe. 
Mpcol. Prance, 15 (1899), No. 4, pp. 265~2Jl,p>l. 1 ). — ^Notes are given on a nnniher of 
species of ITstilago Avhich are x^arasitic bn Cynodon dad ylon. Among those described 
ar<i ILparayuaviensis, U. cynodontis, ihud (J.dregeana. 

Soi'ghuni blight, M. Eadais (Bnl. Sok Mycol. France, 15 (1899), No. 2, pp. 82-89). — 
The author discusses the cause of sorghum blight and concludes that it is due, at 
least in part, to certain yeasts. Details We given of his <‘xperiinents to isolate tlie 
yeasts, their characteristics are described, and the parasitism of the organism as 
shown by inocnlatioii experiments is aflirmed. 

The fungus foes of fruits, E>. 1). Halsted ( Penns ijlvania Dept. Ayr. Tlpt.lS9S,pi.l, 
pp. 482-501, fgs. If). —Popular iiotevS are given on a number of the more common 
parasitic diseases of tlie apple, pear, peach, plum, cherry, and grape, together with 
suggestions for tlieir prevention. Notes are also given on a number of parasitic 
diseases of small fruits. 

Notes on some of the mildews which occur on fruit trees (Gartenftora, 49 
(1900), No. S,pp. 58-60, figs. S). 

Q-ooseberry mildew held in check, F. H. Hall and C. P. Close (New York State 
Sta. But. 161, popular ed.,pp* 4:, fig, 1), — A popular edition of Bulletin 161 of the station 
(see ]). 945). 

Plant diseases due to Monilia, P. Sorauer (Ztschr. Pflansenkrank.,9 (1899), No. 
4, pp. 225-235, pi, l,fiy. 1),—An account of an attack on the apx>le is described. 

Morphological variations of Monilia due to the influence of culture media, 
F, Guegijen ( Bui, Soo. Mycol. France, 15 (1899), No. 4,pp. 27 1-279, figs, ./d).— Describes 
a luunber of variations from normal growth that are attributed to the culture media 
in which the fungus was grown. 

Concerning the Monilia disease, Soraxier (Ber. Deut. Bot. CeselL, 17 (1899), 
No. 6,pp. 186-189). —jymcmmH Monilia as a cause of disease in a number of plants. 

A spot disease of olives in Portugal, V. :d’ Almeida (Bid. Soe. Mycol. France, 15 
* (1899), No. 2,pp. 90-94, figs. 2). — Describes a. disease of olive fruits due to (ihrosporinm 
oUmrum, 

Concerning a sclerotium disease of the quince, TL C. Sghellenberg (Ber, 
Dmit. Bot. CeselL, 17 (1899), No. 6, pp. 205-215, pi. 1), 

Bladder rust of Pinus strobus, C. B. Plowright ( Card. Cliron,,S. sen*., 26 (1899). 
No* 657, p* 94). — Gives an account of successful transfer of mcidiospores of Peridermium 
to currant leaves on which the uredo stage wavS noted within 3 weeks. The 
experiments were made in 1893. ' , 

A disease of ornamental conifers, W. Q . Smith (Gard. CJiron., 3. 8m\, 26 (^1899), No. 
672, p. 354).— ‘A disease of Biota orientalis due to PestalozMa funerea. is deserihed. A 
number of other conifers are attacked and the most evident symptom of the disease 
is the withering of twigs anti branches in otherwise healthy troes. The parasitism 
oftlie fungus is asserted, but more informa^tion regarding the method of infection is 
needed. Defectivc^ cultivation, nnsuitable soil and climate are supposed to weaken 
the plant and assist in presenting the projmr conditions for the disease, ■ 
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On tlie determiiiation of tlie fungi whicli attack forest trees in India, J. 8. 
Oa'Mblk (Indian Forvsinr, :2/i (IS99), No. 11, pp. ai'o given on a. iniin- 

l)er ofparasitie and sapro{)liytic fungi on Indian f>rest true^. 

Tlie parasites of the trees in the Cambre forest, P. Nypkls (Ann. Soo. Behje 
j\fieros,, :?J- {1S90), jfp. 7-46, pU. H). 

Cnltnres of Wectria, or parasitic tree canken (Conipt, Bend. Acad. SeL Parw, 
1:29 (1899), No. ;2,pp. 7f<5*-/J/9).™~Notes are given on eultnr<‘a made of NeetriH. dUmuna. 
The cliaracter of the tVingus as grown on initrient media, is described at some length, 
and analogies between tlie cultures of this parasite and that causing cancer of 
Iminaxi beings are pointed out. 

An injurious effect of Bordeaux mixture, R. Thiele (Ztsedir. PJldnsenhranlc.f 9 
(1899), No. 4, pp. 935,980 ). — Gives an account of injury to pear foliage and fruit, due 
to the use of too strong solutions. 

Recent studies of Bordeaux mixture (Ztichr. Pflemcienlranlc., 9 (1899), No.Odpp. 
317-390 ). — Compiled information relating to the making and application of Pordeanx 
mixture. 

ENTOMOLOGY. 

Proceedings of the eleventh annual meeting of the Association 
of Economic Entomologists ( V. 8. Dept. Agr., Dimsim of Entomology 
BuL 20.) n. ser..)20P -f).— Afc this meeting, held in Ooluinhns, 

Ohio, August 18 and 19, 1899, the following papers were read: 

The laiHserfaire phU^^^ applied to the insect problenij 0. L, MarlaM 
(pp. 5-19). — This paper constitutes the aiinnal address of the jiresident 
of the association. The author states his belief to be that quarantine 
laws by State or National authority will ultimately prove ineflective in 
preventing the introduction or spread of injurious insects, and that no 
insect,, wlien once introduced into a country, can be entirely extermi- 
nated by artificial means. He gives popular accounts of the more com- 
mon theories which liave been suggested to account for the increased 
activity of introducexl insects. It is suggested that the economic 
entomologist slioiild properly confine his efforts to discovery and appli- 
cation of more effective practical methods, rather than attempt to pre- 
vent the further distribution of injurious insects. 

A remedy for gadflies: JAireJim^hPs recent discovery in, Russia^ with 
: sonW' Anierumi observations^ E, 0, Howard (pp, 24-28),— An abstract, of 
Porchinskfs xuiper, which has been previously abstracted (E. 8. E,, 11, 
p. G53), 

^'The present ^ statm of the eaprifig ewperiments in .CaMforniay L. 0., 
■Howard (pp. 28-35), — The author gives a brief account of the work of 
the fig insect, Blastophaga grossorim.^ in fertilising the Smyrna fig of 
commerce. A number of unsuccessful atteinx)ts to iutroduee this insect 
into California have been made within the past few years. In the 
spring of 1899, the Division of Entomology imported some fig insects 
and they were successfully colonized in California. The insects have 
bred abundantly for one generation. These experiments have shown 
that it is possible to introduce the fig insect into Oaliforin'a,^^^a^ it 
remains now to determiiie whether the time of appearance of differ- 
ent broods of the insect will be so changed in Oalifomia as to require 
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otlier importations before nlnaking a permanent colonization of tlie fiff 

insect. sv 

The original home of the Sm Jose seale^ L, 0, Howard and Cl L. Alar- 
lO'tt {j)p. 36-39). — From a stiidly of the literature of the suljject and of 
cases of supposed original imi)6prtatioii of the San Jose scale from Japan, 
the authors conclude that the' evidence is not conclusive and that it 
would be quite as reasonable to\suppose that the scale was carried from 
America to Japan as to suppose that it was originally imx)orted into 
America from Japan. ’ 

Yolmitary entomologie servieelm New YorJc State, L II .Felt (pp. 
39-43). — The author reports the results of requesting rei)orts from vol- 
untary observers in different pai*ts of the State. A number of tliese 
observers had reported regularly each xveelc regarding the relative 
numbers of various injurious insdcts, and the author believes that such 
information will be of considerable value. 

The Fmory fumigator : A new pnethod for handlmg leydroeyanie-aeid 
gm in orchardsj W, CL Johnson 43-45). — The use of duck tents for 
covering trees was considered top expensive for the average fruit 
grower,' and a cheaper apparatus for fumigation was therefore devised. 
This apparatus is in the form of a box covered with rawhide paper, 
except til e top, to which a hood of duck was adjusted. The box was 
lifted over tli^ and the duck hood then adjusted to the top. In 
introducing the chemicals the box was slightly tilted. For larger trees 
it was found advisable to construct the box with hinges so that it could 
be opened and placed around tbe tree. This apparatus was about two- 
thirds as expensive as the ordinary duck tent used lor fumigating pur- 
poses., , 

Inseetary and office methods^ F. ill. Webster (pp. 40-52).— .V general 
discussion of methods of collecting and rearing insects, and of manage- 
ment of this material after it is mounted, together with the keeping of 
records and mapping of distribution areas. 

A probable remedy for the cranberry fireworm^ A, if. .Kirldand 
(pp. 53-65). — The larvm of Mhopobvta vaccinuma causes considerable 
damage to the cranberry crop of Massachusetts. The larvic of the first 
brood seldom cause much injury, while those of the second brood are 
often exceedingly destructive. Where the cranberry bogs can be flooded 
with water at the projier season for destroying the larvm, this method 
is very effective, but in many cases it is impossible to use water in this 
way. Experiments were tried with arsenate of lead, which was used 
as a spray at the rate of 9 lbs. to 150 gal. of water. The first apifiiea- 
tion was made in the early part of June. The second brood of cater- 
pillars appeared during the first part of July, and a second application 
was made, the insecticide being used at the rate of 13| lbs, to 150 gal. 
of water, Nearly all the larvm were destroyed, and a great saving in 
the cranberry crop was tbe result of this method. It was found that 
three men with a good outfit could spray 8 acres of cranberry bog in 10 
'■'hours.- ■ 
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An inter esting outlrrealc (>/ chincJi hug in northern Okioj .F. Jf. Webster 
(pp, 55^ 50). — Tlie (Oiiijcli bug* bad been reported, in 18SG from Iliiron 
Cotmtyj (31iio. In tlie spring of 1899 this, region was visited and was 
found to be more or less seriously infested witli tlie sliort- winged form 
of tlie cliiiu'di bug, 

t^cmie inseets of the year in Georgia., A. L. (ftainia'n^^^ (pp. 5()~-()9). — 
Brief biological and economic notes upon tlie following inseets: Oero- 
tonui trl/iowf/u, I)i(ibrotiea> vittata^ Doryphora lO-lineata^ JtuihroUcii 
lAp'Unetataj Allorhina nitiday Monocrepidias respaiinm^ Ithyeerus none- 
horacefisis, Amphiceriis hieaudafnsj Bcolytns rngiilosus^ Ileliothis armiger., 
iDiatum saeeharulis^ MlargetroQvia riitid(Uis^ il/. hyalinata., Fhitella crnei- 
feraruniy Fieris rapie^ P. protodice, Plnsia hrassiem, Fionea riniosaUs, 
Aphis brass iece, Spilosonui virginica, Fhlegetliontius celens, A])his gossypii, 
Murgantia Mstrkmiea, Mdittia satyr mif or mis, and Anasa iristis. 

.Notes of the year for New Yorh, E, P. f^elt (pp. 00-62). — A brief account 
of tbe following noxious insects: .Eiivgnessa antiopa, Systena frontalis, 
Clisiocampa disstria, Galerueella hiteola, Crioeeris JAptmetata, and 
Cicada, septendecm, 

Miseellaneoiis entomologiml notes fW, G. Johnson (i)p. 02-08). — The 
autbor gi ves a brief report of the depredations of the following inju- 
rious insects: Nectarophora destructor, Oranihus caUginoselhis, Systena 
kcniata blanda, Myodoeha tserripes, Odontota, dorsalis, Lygus praierms, 
FempMgus accrifoUi, Fsylla pyricola, Fteromis rihesii, CJonotrachehis 
nenuphar, Aniiionomiis signatus, Kalfiea clialybea, C(widomyia destr iwtor, 
NotolopJms leueostigma, Thyridopteryx ephemerwform>k Golopha ubnieola, 
Sphinx catalpw, Oaleriicella hiteola, Data na> inieperrima, Aphis gossijpii, 
A. forhesif A, prtmicola, Diahrotica> vittata, Aspidiotus perniciosns, 
Lecanium n igrqfasGiaitmi , jWytilaspis pomorum , Ghinnastns furfurus, Trb 
bolinm eonfusum, Ephestia ImehnieUa, Tejiehroidcs ma nHUmicMS, Slhamis 
surinaMcnsis, Mnrgantia Mstrionica, Crioeeris asparagi, Flusia hrassicw, 
Fieris rapa^, Doryphora Wdinmta, muI Epieauta mUata. 

Insects <f tie year in Ohio, E. AL Webster and G. IF. Mally (pp. 68- 
73). — Brief notes on tlie following insects: Diplmis triUci, Diahrotim" 
"longicornis, Thrips tcihacf Epieauta rittata*, AUdmioplus hixiMatus, Fidia 
xitieida,. Alaerodaetylus suhspinosus, Exartema permundana, E. fasciata, 
Oxyptilus teniiidactplus, Golaspis hrunnea, Crioeeris aspaxagi,^ Aiiirgantm. 
Mstrionica, Selandria xiiis, Eudemis hotrana, IIadena devastatnx, Lygtis 
pratensis, Ghramesnis ioorim, Oymnetron feter, Agromyza ameiventris, and 
Lavernagleditschiella, 

Temperature control of scale insects, G. L. Marlatt (pp. 73-70). — Tbe 
author believes that either a cold damp climate or an excessively hot 
and dry climate is unfavorable to the development of scale insects, 
while a climate which presents a moderate amount of heat and moisture 
is most favorable for tbe growth and multiplication of these insects. 
'/It is' suggested' that , possibly tbe ■ scale coverlugds less ■dense, in warm ' 
latitudes than in colder climates, and that consequently scale insects 



ENTOMOLOGY. 9/)3 

suffer more severely from a .jsiuUIeir fall in temi)eratiire in tlie former 
til an in the latter regions. I 

An amount of AspidioUis okfrecv/brmis, 0. L. Alar la it (pp. 7G--82, figs, 
4).—- This article ivS tlie same i,ia its essential features as an article pre- 
viously abstracted (E. S. E.j ik, p. '274). 

FaMl temperature for some eodcids in Georgia^ TIT M, Scott (pp. 82-85).—. 
The iiiaiii facts of this article wtere previously published by the author 
ill his report as State entomologi;st (E. S. E., 11, p. 368). 

The destruetion of liairif caterpillars hy birds, E, E. Forbush (pp. 85- 
93), — Thirty-eight different observers have made reports upon the feed- 
ing liabits 01 birds with reference ‘to hairy caterpillars, and these reports 
are briefly summarized in the iire^ent paper. The author believes that 
actual observation of the feeding; habits of birds in the held furnishes 
valuable evidence to supplement Uhe results obtained in the study of 
the contents of l)irds’ stomachs, ffhe present x)aperis confined largely 
to observations made upon the gypsy moth, the brown-tail cateiiiillar, 
the tent caterpillar, and the forest tent caterpillar. The hairs of the 
brown-tail cater])il]ar are of the stinging sort and produce painful irri- 
tation wlien they come in contact with the hand. The caterpillars were 
eaten, however, in large numbers by various species of birds* A list of 
birds is given which includes those that have been actually observed 
feeding upon liairy caterpillars. The list includes 46 species. 

The dsstruetwe lotise, a new and imixyorf ant economic species of the 
genus Nectaropliora, W. G. Johnson (pp. 94-98).— In May, 1899, the 
author’s attention was first called to the destructive work of a plant 
louse which, upon investigation, proved to be a new species and which 
is called Eectamrphora destructor. The insects attack the young pea- 
vines and multiply with such rapidity that the vines are often killed 
outright. The insects have also been found upon sweet peas. From 
tlie method 'which is usually adopted in cultivating peas, it is evident 
that th <3 discovery of an eifective remedy would be a difficult matter. 
It was found that a 15 to 30 per cent solution of kerosene and water 
destroyed the insects very thoroughly. Wliale-oil soap and tobacco 
dust were also effective, but these remedies are expensive as applied to 
pea fields. Tlie aotlior found that a large proportion of the plant lice 
were destroyed by their imsect enemies. Among these enemies the 
most important were the syrphiis dies, the lady beetles, and lace- winged 
flies. In some instances the syrphus files were iiresentin very uiiusiiai 
numbers. No liymenopterons parasites were reared from the plant 
lice. A few of the plant lice died of what appeared to be a bacterial 
disease, btit this matter is not yet determined. 

The sialic worm: Anew enemy to young tohacoo, W.E Johmoni{'p'p.^^ 
99-102).— The larval of Gramlms ealiginosellus were found eating the 
steins of tobacco just at the surface of the gi‘oumi or boring in the 
stems. Ordinarily but one larva was foiind in a single stem. The 
/ Insects attacked corn and were very destructive to this crop, as well as 
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to tobacco. Tlic autlior believes that :i!ise(*,t is .most lilvcly to.l)e 
foiiiid in tobacco tiekis wliicli Avere jArevioujdy sown to timotlsy or otlier 
grassj and recoiiiiiiends, tbereforej that tolf)acco groAA^ers avoid phrii ting- 
tobacco 'iipoii grass or timotliy sod. } 

./in- im/provenient in of ai\^enate of lead^ A. IL Iilrldmul 

(|)|>. lOlJ, 103). — -It Avas .round that by usipg nitrate of lead, in, tlie place 
of acetate of lead for i:i.eiitrali7aiig tlie ^arsenate of soda^^ a. la,rger per- 
cei,itage of arsenic AV'as obtained and aii, a smaller cost. 

Recent worlc agciimt the giRmj mothy E, H. Forhmh (})]). 104-107).— 
The State of Massachusetts has exxn^iided $1^155,000 in its Acartare 
against the gypsy moth. During 1890 most attention Acas pa-id to bur- 
lapping, and about 2,500,000 trees Avere biirlapped during tlie season, 
Incaa^ colonies of the gypsy moth Avere discovered, in 'N'ewt.on. ajiid 
Georgetown. 

A (lestruefive ian-lxirh heetle^ A.F, liurgcss (pp. liiT, 108). — Tlie la.rvje 
of JHmileriis HubstruUiu^ found yi great nninbers in jiiles of tan 
bark Avhich liad been purchased in IsTova Scotia in 1897. It Avas recom- 
mended that tlie tan bark be fumig>fted, but tlie expense wa,s consid- 
ered by the OAvners to be too great, and tlie infected bark, was therefore 
ground u]) as rjuickly as jiossible. 

Some insects of the year 1898, R. H. Pettit {MuMgmi Sta. But 
341-373, Jigs, 30 ), — This bulletin contains brief ecoiiomic notes 
on the folio Aving insects: ScMstoeerea ameriemia, Thrips tahaei, Broehg- 
niena ammXata^ Phoxojdera eom/ptmia, Depressarki persmcellaj (JlisB 
oeampa dissfria, Empretia stmulea, Aspidisca splendorijWdla, 
Lithoeollctis liicetiella, L, eineinnatiella, Pegomyia mcina, GecMnmym 
destructor, Chrysomela suturaMs, Magdalis armimlUs, Reolytns rugMlosus, 
JTmpiphorus mmmlatm, Briudiopliagus fimehris, E d%m>ter%is (psidtatorms, 
mid OmtiponoUis p}enns^^^^ 

The larval of Depressaria perswmdla Avere found tu feed' to a consid- 
erable extent npon the leaves of peaches. They form loose nets by 
binding the pinicli leaves together Avith a iiiie silk thread. The larvm 
Avere observed on July 3 and also on September 17, and are thereltw 
probably two-brooded. The insect Avas referred to Miss' Mf hi. Murfc- 
feldt, and she considered it a new species. Her description is inclinled 
in the author’s account. Among artificial remedies the autlior recorrr 
mends spraying Avith Paris green, and destruction of the nests which 
are sufiiciently conspicuous to render their detection easy, 

Tlie author found that the larvai of Aspidism splendoriferella in tying 
up their cases for the winter did not attach them to clierry leaves, hut 
almost Avithout exception to evergreen trees near at hand or to the 
twigs and bark of the eheiTy. 

As a means for combating AlagdaUs armicollis th(^ mthor 
mends the use of trap poles of green elm to be set in the ground near 
the treesxvhich onc AAdshes to'protect. "' These insects preferably lay' 
their eggs in dying trees,, and are led to deposit them) in sikdr' trap 
poles and may thus be destroyed by burning the poles. 
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' The author g*ives formulas aod directioias for the use of various 
insecticides, including whaleVoii soap, pyrethruni, hellebore, arseiiiteof 
lead, Paris green, and carhoiv bisulphid. Some experiments, were con- 
ducted in the treatment of be^t seed with this latter substance. Four 
lots of seed were treated in dil'prent ways. Lot hio. 1 was exposed for 
24 liours to tliC3 action of the g^'as used at a rate of 2 dr. of liquid to a 
cubic foot of space. Lot 2 was'\exposed for 24 hours to an. atmosphere 
saturated witli the gas. Lot d ^\fas untreated and reserved as a check 
upon the others. Lot 4 was ex;|30sed for 48 hours to an atmosphere 
saturated with the gas. Xu iot 1,; 93 per cent of the seeds germinated 
at the. end of two weeks; in lot :2, 79 i)er cent germinated; in lot 3, 
wliioh was tlie check, 93 per cent /germinated; and in let 4, 50 per cent 
germinated. Exposure' to the g/as at a rate of 2 dr. of liquid to the 
cubic foot of space seemed bo accelerate the germination wnthoiit 
injuring tlie seed. I 

Supplementary report of tli4 zoologist, H. T. Eerna.L"b (rmnsyl- 
vania Dejit Agr. .Rpt 1898 ^ pt IjlAh 37 8-- MS, Jigs. 19 ). — nee very little 
literature on the economic entomoihgy of Pennsylvaiiia is available fi>r 
the farmers of the State, the author has undertaken the preparation of 
brief popular accounts of a large number of injurious insects. IJncler 
the head of insects injurious to wheat, economic and biological notes 
are given on the tbllowirig insects: The Hessian ily, the wheat midge, 
the wheat-stem maggot, the jointwofm, the wheat-stem sawfly, the 
army worm, wireworms, grain aphis, Aiigoumois grain moth, and the 
granary Aveevil. These insects are for the most part ligured, and brief 
descriptions are given of their appearance, habits, life history, aiid the 
remedies Avhich have proved most effective against them. 

Under the caption “cabbage insects (p. 393), the author discusses 
the following insects from an economic standpoint: Cabbage worm, 
zebrui caterpillar, tlie cabbage-root maggot, and the harlequin cabbage 
bug. . , 

IJiHlar the head of “ truit insects (p. 403), the foiloAving insects are dis- 
cussed: The codling motli, the apple-tree tent caterpillar, the ceoropia 
moth, the roiiiuMieaded ai)X)le-tree borer, lAeach-tree borer, iieach-twig 
boreiq and piuin ciirculio. 

The author has devoted some attention to household insects, and 
under this head (p. 418) has given an account of the folloAving insects: 
The buffalo beetle, the black eai’pet beetle, clothes moths, (jockroaches, 
.and'ante; ; 

A discussion of a few iniscellaoeous insects is given in a separate 
section (p. 420), including economic accounts of the following species: 
The corn worm, the walking stick, the rose chafer, and the striped 
' cucumber .beetlev 

Formulas are given (p. 435) for the prej>aration of some of the more 
common insecticides, siicli as Paris green, Ijondon purple, arsenate of 
lead, kerosene emulsion, whale-oil soap, Bordeaux mixture, and ainino- 
';,:niacal copper carbonate. 
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The aiitiior gives a brief discussion of tlie .relation ship between pa.rar 
sites and tlieir liosts, It ' is conteudect. that parasites can Jiot be 
depended upon to exterminate the host fnsectSy but tiiey may have the ' 
effect of checking tlieir sudden xinlimitecl nuiltipliiaition. Tlie Catalpa 
sphinx {Geratoniia mtalpie) is reported ;as having caused (.axusiilerable 
damage to Catalpa trees near Media. Tlie author re(,;oni mends that this 
insect be controlled by the use of a IJ'aris-green spray upon such trees 
as are not too large and by the collection of the egg masses. 

The pear and apple-leaf blisteir moth, F. 'V. Theobald (tfour. 
So utheast A g}\ GoLj Wye, 1899, iVo. d, jjjp. 21-31, jigs. 3 ). — The author gives 
a general account of the damages caused by this species, Gemiostonm 
seitelUt. The plants upon which the insect depredates are the sloe^ 
liawtliorn, apple, pear, and mountain asli. The insect seems to show a 
preference for the Iiawthorii, but is ijuite injurious to the apple and |)ear. 
The larvui mine in the leaves of these trees and i>i“oduce rather regulai* 
blotches, which are most conspicuoiis on the upper surface of tlie leaf 
These blotches attain a diameter of one-half inch. Tlie attack upon 
the leaves begins during the latteifpart of May, but is most aiitive in 
July and August. The insect is apparently two-brooded, the adult 
appearing at the end of April and again in June and July. The author 
describes and figures the variouvS stages of this insect, and gives a brief 
account of its geographical distribution. 

Paraffin and soap were si>rayed upon the leavcvS without any effect. 
Arsenate of lead sprayed upon the leaves at about the time when the 
eggs are deposited seemed to have a benelieial effect. 

The relation of honeybees to practical horticiiltiire, W. R. Lazenby { Jom \ 
Columhta Eort. Hoc., 14 (1809), JSfo, Sypp, 149-184}.— In this paper tlio aiuilior rocordH 
a iiimiber of obs<3rvatlou8 upon tho activity of bees in visiting the Ho wore of culti- 
vateil iTuits. It was observed that the r(*d ra8i>herry avms visited most friKiueEtly by 
bees and that other fruits w<‘re visited less fixupientlyj as in tluj following series: 
Blackberry, plum, cherry, blacl<;-caj> raspberry, ax)ple, gooseborry, peach, x)ear, cur- 
rant, and 8traw))Grry. Tables aro presented, giving the weights of outgoing bees, 
honey -CO Uectiug bees, and j)olIen-laden Ix'es. 

Dickers theory cn the development of bees, A, Tuuma (Venhi Lutfi JloBpoddfHMy 
7 {1S99), Ko. 77 pp. g61r-2U3). — A general disciissiou of the argiuuents for and agalust 
the partheimge/mdKvorigin of drones. 

Some harmful household insects, H. T. Fernald {remmjlvanm lkp)l. Agr. IkiL 
45, pp. IdjjlpH. 2 ). — This is a reiiriiit from Peimsylvania Department of Agrieolture j 
•Report for 1898, pt. 1, p. 418. ' , , ^ 

Hotes on Ohio insects injurious to stored vegetable products, ,L S. Hink 
{Jour. Cohmihtia Jlort. Soe., 14 {1S9D), Mo. 3, pp. 130, —Brief notes on a. numher 
of insects which were observed to he inj urioiis to stored vegetable x»i^‘><hn^ts in Ohio. 

The zonal distribution of Coleoptera, T. D. A. €oGKERELiV(A%a7 Mexim Sta. Bui. 
3S, pp, 135-17 9),— This bulletin is a continuation of Bulletin 24 of the station (.E. S. R. 
10, X). 324), and contains tables which show the distribution of th(3 different foiullies 
of Coleoptera, with tho exception of the Oicindelldie and Carahidan The region in 
which these insects were ibimd is believed to belongto tlie Upper Sonoran Life Zone, 

;■ The. insects of the year, .F.' .L. Haevey (Maine jSta. Mpi. 1S9S, pp. 135-130),— Bxhl 
notes on a number of common inj uriops insects. 

Eepoit .of the entomologist, n/TuYON {gjueemland Dipt. Jgr. 'HpL 1S9SM)0, pp. j 
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r(3|)orfc the luithofr ^^ivcs brietnotes outlie injurious insects ol‘ a great 
va-riety ol economic jiUints. Good! success is reported in connection with esperiineiits 
ill trapping the grub pest of sugar'* cane, 

Farm pests, J. Fletcheu (Otfdm: S. E. Lawson, 1S99, jip. ;?0).~-This pamphlet 
presents brief, popular accounts of! the following insects: Tent caterpillar, San Jose 
scale, Eochy Mountain locust, whcit.t-stem maggot, cabbage-root maggot, pea moth, 
carrot rust ily, turnip aphis, gray ''fruit worm, and codling moth. The remedies 
wliich have been found effective in ej^icli case are recommended for use. 

Insects, J. M. South wick (Rhode \Mand State Bd. A(j)\ llpt. 1S9S, pp. S9-94,Jhjs. 
6 ). — This paper contains notes @n the potato beetle, caukerworm, codling moth, and 
tent caterpillar, with general directioms for spraying and formulas for making Paris- 
green spray and kerosene emulsion. ' 

A coiatribiition to the study of riiosquitoes, Ci. Noe {Jhil. Soc, But, Ital,, 31 
(ISOO), No. 1-4, pp, 3S5-S6S ). — This accdimt contains descrijitive and biological notes 
on the following species of inosquitoeB : Gule.c Jicalhii, C. ryiimeticus, C. malaria', C. 
pHlchriiarsis, C. albopimctatns, and C, nJmiorosus. 

Twenty species of Italian Culicidhe, E. Eioalbi (Bui. Soc. Ent. Ital., 31 (ISOO), 
No. 1-4, pp. 46-334, figs. SO).— Ill this article the author discusses methods of collect- 
ing and preserving mosctuitoes and g"lves a general cfearacterizatiou of the family 
Oulicidfe. Detailed notes by w'ay of description and accounts of the lialdts and life 
history and eeonoinic importance of 20 species of Italian Oulicida* arc given. These 
species belong to the genera Anopheles and Ciilex. The auihof also discusses the 
geographical distribution of the species. The following species are treated in this 
article: Anopheles pseudopictus, A. superpietm, A. clariger, A. hifurcaUts, Citlex penir 
dlmns, C, ornatiis, 0. cantans, C. vexans, C, nemorosus, C. pulcritarsis, 0. alhopunolatus, 
C. annulatm, 0, (jlaphy ropier ns, 0. spailnpalpis, C, rickiardU, C. eUguns, C. pipiens, C, 
ynodestiw, C. impiidicus, and C. liortensis. 

White grubs and the productiveness of meadows, E. Santkucek (CesJee Lisip 
Ilospoddfske, 7 (1S99), Nos» 5, pp. 16S-170; 0, pp» 317, 31S ). — Thelarvai of a s^iecies of 
Melolontha were observed to attack Bromns ereeia, Aira caJspUosa, Eiimex, Scahiosa, 
Salvia, etc. Tbe larvjc were parasitized by a species of Botrytis. 

The clover-root mealy bug, R. H. Pettit (Canad. Ent., 31 (1B99), No. 10, pp. 379, 
380, fig. 1). — on LacUjlopim trifiolil. 

Some insects injurious to wheat, H. T. Fernali) (rennsylvaiiia Lept. Agr. Bul, 
46, pp, 34, Jigs. 7 ). — This is a reprint from Pennsylvania Dei>artment of Agriculture 
Rep( n’t for 1898, pt. 1, p. 374. 

Common cabb^*ge insects, H. T. FEiiNALH (Fennsijlmnm Lepi. Ayr. Bui. 4S, pp. 
14, fiigs. J),~-This is a reprint from Pennsylvania Department Agriculture Report 
, 1898, pt. 1, p. 393. 

Cranberry pests and how to combat them, J . B. Bishop (Fruit OrowerB Assoc. 
Nova Scotia Rpt. 1899, pjn 99-103 ). — Notes on the lireworm, fruit worrii, and the 
cranberry span worm. Against tbe fireworm the author recommends the following 
remedies; Flooding the vines in June for 60 hours; spraying with tobacco, Paris 
green, or arsenate of lead for the fruit 'worm, spraying with Paris green just after 
the setting of the berries; for the span worm, it is recommended that the vines he 
sprayed with Paris green or arsenate of lead. 

Descriptions of Australian Curctilionidae with notes on previously described 
species, A. M. Lea (Traws. Roy. Soc. South Australia, 33 (1899), No. 3, pp. 137-197).' 

Some insects attacking fruit and fruit trees, H. T. FmiNALD (Fennsylvama Dept. 
Ayr. Bui. 47, pp.l9, figs. J).— A reprint from Pennsylvania Department of Agriculture 
Report for 1898, pt. 1, p. 403. 

Notes on two new species of Aphids, G. B. BugktoN ■{Indian Mim. .Noies,'. 4 
(1809), No. 3, 2)p. 377,378, pi. l).—ChaUopJioru8 maoiilatus attacks in 

India, an d Mhizol) i ns j ujuhm is inj urious to the roots o f 'Mgyp hus jujuhw. 

The pear-tree aphis (Lachiius pyri), G. B. Buckton and E. E* Green (Indian 
Mm 8. ' Notes, 4 (1899), No^ o, pp. 374-376, pi. 1).—Thm imect is reported a« very inju- 
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ri(M„{s ii(> peji.r in pji/rts of Cey.lo.t.i. .La.rg'e of lionoydinv are- wecreted 

by tliis species jukI the briiiielies iiiid trunks of trees become covercid wifcb tills 
sTihstaiiec. Tim iiiseet a[)pe:irs to be viviparous. The attack is made on stems and 
liranclies^, a-nd tlie antliors r<.‘coiiiineiul the use of soap Avaslies a, gainst tlie insecdu 

Some iiijiirioiis scale insects, W'. Niowell (Joiva Sla. IhiJ. d:J, pp, 145-170, jUjs. 
If). — In this bulletin the author lias given brief descrip fci oils and an acconiit of the 
life lusl<)r\', habits, and. eijouoniie imjiortance of the following insetds: ClmnitHpu 
fiir/nrio^, C. u-mcrienwa, C. orlholobh, (f salieis, C. pimj'olil, Diasjm roso', AfytilmpiH 
ponionim, J.H}ji(Uotus ancylus, A. forhesi, A. iw 'inciosna, A. osim’ni, A. Jiciis, A. mpaj) 
A. Jiedenv; LecHmiunh app., JAilHnaria innuraenibUia, Daviylopina hoojifdia, and i>. 
dea true tor. 

Illiiatrations are given in the text of the majority of tlieae iiiseeta. Tlni anllior 
gives foriunlas and suggestioiia concerning the making and a,p|)licatioii of the insoc- 
ttcidea whicli a.i*o in more eonimon use again-st scale insects. 

Three common orchard scales, J. lb vSmitii {Now Jermij Stan. Bill. Ud, pp. 10^ 
figs, 9). — Tfiis bn lie tin gives a popular a.ccotnit of the life history, habits, and means 
of ianil i'olling the oyst<;;r-sheH hark-lousi^, scurvy scale, and San Jose scale. Among 
the remediiis recommended against the San^ Jose scale, and against scale insects in 
general, may he mentioned, whale-oil soap, Aero sene, either diluted with water or in 
pure condition, and crude petroleum. ' 

Chiysomphaliis ficus and C. miiior, lb MAiicuAE {Beprhit from BuL Aov. BuL 
Franae, 1S90, No, — These scale insects are reported ])y the author as luiv^- 

ing been recently introdneed into Algeria and apparently established there. 

The Ban Jose scale and other scale insects, H. T. Fernalo {FtmnsglranUi Dipt. 
Ayr. BuL 43, j/p. 30,Jipa» 9). — This bulletin contains a general account of tlu3 appear- 
ance, life history , food habits, distribution, and remedies to be adopted against the 
following insects : San Jose scale, oyster-shell bark-louse, scurvy scale, peach diaspis 
(J)ms 2 )is Uinatua), J).roHW, AspidUdus juglana-reijur, A. imcyliiH, and LeeawUvm persimv, 

Ameiican fruit and San Jos^ scale, K. Polak {tieahe Lutg Hospoddhh', fj (1S9S), 
PP- 314-317, figs. 6). — Brief notes on San Jos6 scale and a, number of other 
rela>ted scab^s as occurring on American fruit. 

The San Jos6 scale and related species, II. Loumann {Schr, Nalurw. Ver. Aahles- 
wig’-IBdsieirt, 11 {ISOS), No,. 3, pj). 374-379). — Brief notes on As^ndiotiiH ostreaforniis, 
Forphgrophorapalonm^^ Coeens cacti, C. Jacca, ete. 

Insect pests amendment act, 1898 {Jour. Dept. Agr, West. Amtralm, 1S9B, Dmuy 
fpp,' 13-17, figs. S). — Notes on the 8aii Jo86 scale, fruit lly, and the inspoction of 
pi'U'ls; i,ug cases. 

The workings of the San Jos4 scale law, S. A. Forbes {Tram. Illimis Hori. 
Boa., n.ser.jSS US9D), pp. lBO-159). — According t*) an Illinois law approved In April, 
1899, the State entomologist is required to inspect all inirseries in the State once each 
year, A tolerably complete list of mirserii^s wuh secured and 4 inspectors have lieen 
placed in tlie field in dilferent jiarts (d* the State. Considerable treatment of trees 
has been domvhoth by spraying and fumigation. The author believes tlmt the law 
is a good one and that its enforcement will be to the advantage of horticulture in 
the State.' ,, 

An injurious caddice fly, 1^, L. Harvey {Maine Bta. E^d. 1S9S, pp. 133-134). — A 
caddice lly belonging to the genus Limnephilus is reported as having caused grieit 
damage to water lilies. The larvm w'ere rather thoroughly checked by Iiandpioking 
and no further trouble has resulted from their attacks. 

Notes on and descriptions of the male of Coelostoma immane and of a new 
species of leaf-mining moth, J. G. O. Tepfer {Trans. Eoy. Soc. South Australia, 33 
{7.SD9), flo. 3, pp. 378-380 ). — Nepticuea nigricamella is reported as injuring tlie leav<,',H 
of Kennedy a nlgricmw. 

’Description of a new parasitic Tachinid fly from Ceylon, D. W. C<KiiiiLi;ETT 
{Indian Mu s. Notes, .! (1899), No. 5, p, 379, pi. 1). — F-mrisia hetermiw is described as 
I'g* parasite bred fn>m . 
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iDjurioiis millipeaes, P. L. Harvey {Maine Sta. llpt, lS9S,j)p. 118-lM, pi l).—Polip 
desmus monilaris and Iiilus hortenMs were observed daring various stages of their 
development feeding upon radishes. Their attacks caused excrescences upon the 
exterior of the radishes. A number of other species of myriapods were observed in 
the greenhouses, but were not seen in the act of injuring radishes. Brief descrip- 
tions and biological notes are given concerning the 2 species mentioned, as well 
as of lulus nr(iatusj Paraiulus mniaculatnsy and Orfhoniorpha gracilis. As remedies 
against these pests the author recommends hand i>icking. Tt is stated that more 
injury is done in subirrigated than in Surface watered beds. 

Combating the animal parasites of cultivated plants by means of their nat- 
ural .enemies, A. Zimmermann (Centhl. Baht, u. Par., 2. Aht., 5 {1S99), Hos, 23, pp. 
S0l~S09'j 24j pp. 8SS-S41). — The author gives a review of the literature of the subject, 
together with a bibliography. Tiie question is treated under the following heads: 
The natural enemies belonging to the animal kingdom, protection and iirtiticial 
breeding of natural enemies, and importation of natural enemies from foreign coun- 
tries. Special attention is given Icenja purchasi, JspidioUis perniciostts, Leeaninm 
viridef Phijlloxera rastalriXj etc. 

Animal report of the instructor in fruit culture, A. H. Bensox { Queensland 
Dept, udgr. Ept. 1S9S~99, pp. 89-44). — The author reports on experiments in the use of 
hydrocyanic gas and the destruction of se.Me insects, and upon work in controlling the 
San Jo86 scale. In fighting this insect, the antlior painted the trees with sulphate 
of lime thickened with fiuetlour, and followed this treatment with a kerosene emulsion 
spray. A mixture of suli>hid of soda and whale-oil soap also proved effective. 

Methods for the protection of crops from insects and fungi, H. T. Ferxald 
{Pennsylvmiia Dept. Agr. Bui. 49^ 2).20 ). — A brief outline of methods to he adopted 
in protecting field and garden crops from common insect and fungus diseases. 

The timely plowing of sttxbbles and its influence upon certain diseases of 
cereals, M. Hollrung {Jahreshe7\ Vers. Stat. Pjlan^enschulz, Halle, 10 {tS98), pp. 
29-^44),— Tixes author discusses the infiuence of this method in controlling diseases of 
cereals caused by Osmmfrit, Cecidomyia destrncio7', Eeterodera schacJiiiii grain aphis, 
CepliMS pygynaru 8, Thrips cerealium, and the fungi Leptospharla hejpoirlch aides, Ophi- 
ohohis herpatrkhus, and species of vSeptoria, 

The author concludes that, where it is possible, the stubble should be plowmd under 
deeply immediately after the harvest. 

Disinfection of grape stock against phylloxera (ifessa/zer Agr., 4. ser., to (1899), 
Ho. 12, pp. 478,474). — Recommends immersion for five minutes in water at 53® C.' 

Recent developments in spraying, F. C. Sears {Fruit Growers' Assoc. Nova Scoim, 
Ept. 1899, pp. 10-19). — Notes on the preparation and application of insecticides and 
on the San Jovsd scale. 

Modern methods of spraying, A. H. Kiuklanr (Appendix Maine Bd. Agr. ilpt. 
1898, '•pp. 69-70). — A popular account of msccticid<‘s and spraying machines, with 
directions for treatment against some common injurious species of insects. 

rOODS— ANIMAL PEOBUCTIOlSf. 

Experiments upon the digestibility of bread with men, C. D. 

Woods and. L. H. Merrill {Maine Sta. Bpt. 1898, pp. 173-105). — la 
cooperation with this Department a number of experiments were made 
on the digestibility by man of white bread and milk, grabaiu bread and 
milk, and entire- wheat bread and milk. In some of the experiments 
butter and sugar were also eaten. The experiments were conducted by 
the usual methods. The balance of income and outgo of nitrogen was 
also determined. (See following abstract.) 

The digestibility of bread, 0. D. WooDS nnd L. H. Merrill (yTfrttHe 
Sta. Bpt. 1898, pp, Assuming that DS per cent of the protein 

. »15---Xo. lO-— 6^ ■ 
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a-iid carboliyclratesj 99 per cent of tbe fat/iii 09 |)er cent of the 
hit ill blitter;, and 98 per cent of ’the carbohydrates in sugar is diges- 
tible,^ the aiitlioFs calculate the ^digestibility of bread alone in the 
experiments noted in the article above, when tlie bread was consumed 
as piirt of a mixed diet. In these exp/eriinents tlic fuel value of tlie 
food and feces was determined and tlie beat of combustion of tlie urine 
was <*aleiilated. Making use of the data- obtained, the percentage of 
ejiergy of the food which was utilized iu the body was calculated. The 
average results of all the experiments follow: 


JMffcstihilily of (Hffci'ent kinds of bread hi] man. 


Iviiids of IVkkI. ] 

Protein. 

Eat, 

Carbo- 

liydratea. 

Heats 

of 

combus- 

tion, 

Wbiie flloTio of 4 cxporimciitR)........' 

P<’r cent. 
82. 0 1 
88. 3 
77. 0 

8fv. C 

i I*(’r cent. 

70.7 
(50. G 

58.1 

40. 2 

‘Per cent. 

98. 4 

98.2 

92.4 

97.2 

Per cent. 
92.2 
94. 8 
88. 0 

94.0 

"WliiO^* in'ciid (‘OiiBiniU'd with luilk (average- of 9 experiments) 
drahine bread eoUHnnied wllli milk (averageof 6 experiments) 
Ent iro* wheat bread cmmimied with milk (average of 5 experi- 
- - - -- - _ 

JLllVV M* ' 


Skimmed milk vs. water in bread making, O. 1). Woods and 
L. IT* Mb]RRILL (Maine iSta, lS9S^pp..218-~218 ). — According to the 

authors skim inilk is not usually appreciated in the household. Its 
coiuptR'<^tive]y high food value is pointed out, as well as the fact that it 
may be profii ably used in making bread and other articles of diet. Tlie 
coioposition of bread made with water and with skim milk was deter- 
mined. The average results follow : 


Co'mposiiion of bread made with water and with skim milk. 


j 

Kind of bread. I 

! 

Wahu*. ' 

Protein 
(NX 0.25). 

i Fsit. 

Carhohy* 

dratos.a 

Carbohy* 

dratesix 

i ' ' 

Ash. 

,Heata (,»f 
combus- 
tion d(5«' 
terminod. 

Wat<'>* i>i*‘'ad (average of 3 

jiiialyses).'..- 

Skiiiemiik bread (average of i 
;) amilvses) X.,,.' 

! iVr ct, 

1 :59.44 

37. 07 

Per ct. 

8. 9',} 

' i). 98 

Feret. 

1.07 

. 94 

! 

1 Per ct. 
4i5. 09 , 

1 ' 49. 82 ! 

'Per ct, 
50.48 

50. 72 

Peret. 

',.87, 

j ' 1. 29 

Galoriee. 
e2, 094 

<51,710 


a by aaHuminK protean - N >’{»/25. 

b Ewtiniatftd b.v lUffVvreoKa* naauinini^- protoiu—'K xf).?. 
tvA of two dclea'iainatieaia. 


Work of Eepsteiner and. Spirig on the digestibility of bread made 
with water and witli skim milk is quoted iii detail (K. S. R., 9, p. 981), 
and experiments on the digestibility of such breads in a pepsin solu- 
tion are reported. It was found that on an average 94.7 per cent of 
the bread made with water was digestible and 94.21 per cent of that 
made with skim milk. 

br(m(l confcmns more protoin (iniisolo- forming food] than w^tor 
broad. Skinimod-wiilk broad is as completely digested as water bread. The oi' 
skimmed milk in brea<'l making utilijies a valuable waste product of' the dairy.^^ 

Preservatives in canned foods offered for sale in North. ■ Caro- 
lina. W'. A.' Withers and, H. 'W, Primrose {Forth Carolina iSta, 'JBul 
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d09-S74 )^ — The authors examined a number of sainpleiji of 
eaiiiied goods. Of the 11 samples- of fruit, all were found to contain 
preservatives^ but no mention of this fact was made on tlse label. Of 
the 20 samples of vegetables -examined^ 12 were found to contain pre- 
servatives, apd the fact was not mentioned on the label. One sample 
each of clams, sausage, steak, potted tongue, and 2 samples each of oys- 
ters and salmon were examinee^, but no added preservative was found. 

^OVs a summary o f the whole it may bo stated that no added preservative was found 
in the canned meats, but that 100 per cent of the canned fruits and 60 per cent of 
the canned vegetables contained salicylic, acid, and that 18 per cent of the fruits 
and 10 per cent of the vegetables contained in addition sulphurous acid. 

‘'Metals were not tested for in all the samples, hut they were found in several of 
those where tests were made for them. 

‘‘In. view of these facts the wisdom of the State legislation on the subject <»f ibod 
adulteration is apparent.” f 

Dietary studies of negroes in eastern Virginia in 1897 and 
1898, II. B. Frissell and Isabel Eevier {TJ. S, J)(ipt Af/r.^ Office of 
Experiment Stations BnL 45 3). 

Dietary sttidies among the negroes in 1897, IL B. Frissell (]ip. 1-25.) — 
Dietary studies were made with 12 negro families in the region border- 
ing the (xreat Dismal Swamp. Most of the foiuiiies had very limited 
means. 

Dietary studies among the negroes in 1898^ Isabel Berner (pp. 27-45).— 
Tlie author reports 7 dietary studies of negro fiimilies residing in Eliza- 
beth City County. Some of the families had been brought to a great 
degree under the influence of Hampton Institute. Others had not had 
the benefit of such training. In some instances the resources of the 
ftimilies were very limited; in other cases the income was fairly large. 
The studies in tins and the preceding section of the bulletin are dis- 
cussed in some detail and the results compared with those obtained in 
other regions. 


OoBt^ Htitrlvnfs, and fad value of food per man per day in dietary .sindies in flryinki. 



COHt. 

Protein. 

Fat;, 

Carbolij’- 

dratt's. 

Fuel 

value. 


Oents. 

7 

drams. 

95 

76 

drams. 

131 

141 

drams. 

400 

372 

Valories, 
3, 245 
3, 145 


0 

' , 

10 

120 

167 

493 

4,075 

4,770 

1,380' 

' Bo - 

8 

159 

189 

575 

' Bo 

4 

59 

80 

218 

Bo ■ 


55 

160 

229 

314 

3' 000 
„, '5, ,350' 


20 

160 

617 

bo' 

5 

70 

103 

' 343 

2, 650 

bo 

10 

140 

210 

225 

516 

4, 635 

X)o ' 

11 

117 

608 

' '5, 065,, 
S, 280 

Do ■ 

&i 

13 

114 

153 

339 

Bo. ...u....: 

117 

189 

410 

3,730 

Biotary of a nojfjro laniily in Haiupton, Va 

21 

133 

135 

506 

3,875 

Biotai’y of a negro faniily near Haiviptoiij, Va ....... 

15 

104 

183 

■,' ■ 346 

' 3', ,'360 

Bo 

12 

140 

110 

i 371 

3,120 

Dietary of a fainiiy iii nilmpton, Va. 

11 

105 

■■'152 

‘ ' ■ 574"" 

4,200 

' " Bo'' 

9 

74 

"■,104 

123 

: 484 

4, 090 

. Bo 

9 I 

85 

■' 407 

3, 160 

Bietarv of a negro family near Hampton, Va. ....... 

18 

m 

,182' 

54,2 

', ■ 4, 455 

Average of 19 negro familiea In Virginia. . . . . . 

/ u 

109 

, 

159 

■444 

3, 745 
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would soeiu iluit, jvidgiujj solely by tliu amount, of uutrieotSj the negro families 
ill A'irgiiila were on tlie average more abundantly fed' tliaii those studied in Alaluima. 
[E. S. R.j 9, p. 1(30.] The fuel value of the food Wi'as, if anything, more than suffi- 
cient for their daily needs, although the majorit^j^ of the people studied were at 
aidive exercise in the iields. The quantity of protein was as large as is found iu tlie 
average diet of the ordinary white person. 

^^It is interesting to note tliat in the negro families wlio had come more or less 
under the infiaence of Tuskegee and Hampton Kormal institutes the di(‘t was more 
or less modified. - . . The diet of these families resemliles (|uite closely that of 
the ordinary white family under similar conditions, both as regards variety of food 
materials and as regards the amounts of nutrients. . . . 

“The range in the quantity of nutrients pel man per day iu the diiferoiit studies 
is much larger than is ordinarily found among families in ^^ery much the same con- 
ditions as Avero the families studied. A possible reason for this large variation was 
suggested by tbo observed fact that when there was plenty of food on hand iarge 
quantities were consumed hy tlie different families, after which, during a period of 
less plentiful food, much smaller amounts aVouM be consumed, without apparent 
discomfort or ill results.^’ 

Effects of borax and boracic acid on the human system, (>. 
Liebreioh {London: J, and A. GlmrcnUl^ 1899^ pp. di^ph, 2). — In this 
article, which is translated from the; German, the author sumwames 
the history of borax and boric acid, /the uses of these materials in medi- 
cine, quotes the results of a numbifer of experiments with men and ani- 
mals, and reports experiments iu which dogs, guinea fiigs, and rabbits 
were fed different quantities of boric acid, bicarbonate of soda, and 
saltpeter,* metabolism experiments with dogs fed boric acid; tests of 
the influence of borax, carbonate of Soda, and saltpeter on the fer- 
ments of saliva; of borax, boric acid, and saltpeter on pepsin ajid 
hydrochloric acid ; and of these materials and carbonate of soda on 
extract of pancreas and on emulsine. The effect of boric acid and 
borax on the ciliary epithelium of a frog, and of boric acid, borax 
(water-free), soda (water-free), saltpeter, and common salt on the 
gastric and intestinal epithelium of dogs was also tested. According 
to the author the use of borax in medicine has been generally found to 
be satisfactory. The following statements were made in connection 
with feeding experiments with borax : 

“A dog of 12.2 kg. Aveight wa» given meat food with 5 gin. borax dry per day. 
On tho IBtb day, the dog having meanwhile gained 1 kg., symptoms of violent 
intestinal inllammation set in and continued for 5 days. There was severe hem- 
orrhage, appetite diminished, and howling and Avhining indicated a condition of 
pain. The doSing was continued during this period.. On the 5th day of illness the 
dog recovered and seemed quite lively. For 70 daj’s longer it was fed with 5 gm. 
borax daily, making a total of 450 gm. borax wi thin 90 days. At the end of this 
period it had gained 3.4 kg, in weight. This experiment shoAVs conclusively that 
borax in too great concentration or given in substance, as was here the case, is able 
to call forth intestinal symptoms, but that, in spite of the phenomena of intestinal 
irritation, no to.xio influence on the entire organism could be observed, a fact sup- 
ported primarily by the increase in weight from 12*2 kg. to 15.62 kg., i e., 2.8 per 
cent. Other alkalis are not known to be so mild in their influence on the animal 
organism. ■ 

“Experiments on rabbits prove that even [relatively] larger doses of borax 
repeatedly given are well borne if the solid salt be not used. A rabbit of 2,400 gm. 
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received twice, on tlie first day and the fifth, the euormouf^ dose of 5 gnu horax 
mixed with 20 cc, water. The cesophageal probang was used. There was not the 
slightest trace of any intestinal symptom. 

Guinea pigs were fed with large doses (0.5 gm.) of borax. They were given this 
dose in 60 cc, water in their food every day for 95 days. The animals remained in 
their normal condition thronghont the whole jieriod, and at its close they had 
increased in weight. ... 

‘‘The primary result of all these experiments is that no determined aversion of 
animals against horax and horic acid exists. This is so far favorahlo, as opposition 
to feeding on unfamiliar substances is not infrequently met with from the start. 
Moreover, the experiments demonstrate the important fact of increase of weight. , . . 
[The] figures suffice to justify the assumption that the increase in ay eight can not be 
due to chance factors. Cage feeding [as in the experiments] is more favorable to 
the gain of weight than feeding in the open, and therefore it Avould be a mistake to 
imagine that feeding with boracic xireparations exercises a special Infiuence on such 
increase. But certainly the conclusion is justified that nutrition was not impaired 
by the admixture of the said reparations. . . , The facts brought out by these feed- 
ing exxieriments are important because poisonous fpialities liaA^e been attributed to 
borax and boric acid, whilst here we have the proof to the contrary.’* 

A metabolism experiment was made witli a dog fed borax. A period 
of 10 days, in wbicb 20 gm. of boiax was consumed daily in addition to 
tlie other food, was preceded and followed by periods under normal 
conditions. The average income and outgo of nitrogen in the 3 periods 
was as follows : 

MeUihoUsm experiment wiih a dog fed harm. 



Duration .j 

Nitrogen. 

Loss. 

In food. 

In urine. | 

In feces. 

Preliminary period (ration witliont borage) 

Borax period (Hame ration with borax) 

After period (ration witlumt borax) 

Daps. 

10 

10 

10 

Omms. i 
B. 75 1 
a 75 i 
8.75 

Grams. 
0.46 
5. 65 
0.21 

Grams. \ 
% 60 ! 
8. 18 
2. 57 

Grams. 
0. (11 
. 08 
.08 


This experiment, in the author’s opinion, indicates that boric acid 
liinders putrefaction in the intestines. 

The influence of boric acid on salivary, gastric, and x>ancreatic diges- 
tion is discussed in connection with the author’s exxieriments. 

‘‘Though the feeding experiments have not brought out; any siieeially unfavorable 
influenoo on digestion Avhere the maximum doses were not exceeded, it seeniad 
desirable, nevertheless, to examine borax and boric acid in their relation to the 
process of di gestion, in order to find out Avhether possibly they might do harm. . . . 
The results demonstrate that borax lowers the sugar-forming i>ower. ... 

“[As shown by the tests] neither borax nor boric acid exercises any disturbing 
infitience on the transformation of starch into sugar. In this respect they resemble 
saltpeter, whilst, on the other hand, oven ^ per cent of carbonate of soda has a 
decidedly deleterious action.^^ 

A microscopic examination of the mucous membrane of a frog* showed, 
in the author’s opinion, that borax and boric acid can not be considered 
injurious to the ciliary epithelium. 

The experiments with dogs are held to have shown that’ boric acid 
had no injurious effect upon the gastro-inteste epithelium. Borax, 
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li,owevci *5 liad a more powerful action. A 2/'per eeut solution caused, a 
distinct iiicrea:se of imieons secretion and /disintegration of e|,)it]ielial 
cells, i, a deleterious effect. 

intestiMip eftect is rnildor. Here, too, tlie^oUs boGome lira, iislii con t, but only 
clistiindily so wlieii a ;> per c(‘iit Bolntion is reacho'd. a,’iicre is mo disint(‘<»’rati<»n of 
ivpitrludia imdiT a, 5 per cent solution. ... 

the intestine tlic a(dioii of soda is considterably more poweriiil than tlmt of 
l)orax. At 1 |km* cent solution tlfc deleterious aptioii corninences, cells in large quan- 
tity being disintegrated, whereas a 1 per C{!iniu horax solution leaves the intestine 
intact. In tlie (arse of saltpeter, tlie injiirions effect bn tlie stoniacli — and on the 
intestinal memhrane, too — l^egins at the 1 per cent solution. It is worthy of note 
that evtni eonmiou salt in a 5 per cent solution exercises an inllarninatory action on 
the gastro-intest inal nmcous membrane. Here, too, we have, the ]>roof that no other 
(dlVct ihan an alkaline one can he ascribed t<i l)orax, and that it has no specvific inju- 
rious action of its own. 

practical purposes of alimentation such strong solntions of borax a,nd 
boric acid do not come in {|ne8tion; l)iit even if sueli should he taken, the intestinal 
cont(int8 would he so much diluted by the gastro-intostinal Juice, by the How of 
gastric Juice, Ivile, and intestinal secretion, tlmt the coneentration would fall h(dow 
the limit valne. . . . 

“Aid null <ixperiments demonstrato farther that borax is easily cxcrcded from the 
systeni an(l that no actciumilation talces place. ... 

“ Now, tliongh sevnu’est criticism of medical ol)sorvation8 and experience won from 
experimental research Justify the conclusion that horax and boric acid are in nocuous 
^as preservatives of food, this assertion of course can only he valid within certain 
limits, a rijstriction which, however, applies to all victuals and drugs; for wo km»w 
that niedieiiu's, admixtures to food, ami even alimenis, when taken injndicJouBly or 
in excess, eease to he wholesome, and suddenly beeoine injurious siihstanccs. And, 
moreover, if liarm (‘ould be done by borax and boric acid used in tlio preservation of 
food, the immense quantities -which have already been swallowed would have 
aroused the attention of medical men, particularly as horacic preservation is openly 
practiced (as may be seen l>y tlie butchers^ tradti jonrnaks), and has been nnreluc- 
tantly accepted by tlie working class. 

“For the preservjition of meat lioric acid is uso<l in i|uantiti(^8 of rto f per cent ; of 
this ai great part is lost in watering the imnit, partiimlaiiy in the smoking process, for 
instance, so that w<^ may est imate J- per cent as the niaximnm amount which reaiclnm 
the system. Experience has proved tliat 1.2 gm. of boric acid or borax, if iaken in 
food daily, even for a cousiderahle time, d<>(‘H not alfcet health injnrionsly. E\'cn 
qnanlititss twice as large have not proved injurious, acientilic investigations having 
decisively demonstratml tliat these doses are far below tlie. limit where deletorions 
action coinmcnees.’’ 

Tbe publication iiicliules an extended bibliography of tlie sulijoct 
Oat bay harvested at different stages of maturity, J. M. Kart- 
LETT [Mxmie Sta. Upt l89SjP]}. The an tlior points out that oats 

are not an ideal crop for bay. To secure tbe best hay tbe oats should 
be dried' quickly in bright sunlight. The compositioii of oats cut when 
in bloom (July 27), when nearly all the kernels were in the milk stage 
(August 25), and wlien nearly all the grain was in the dough stage 
(August 12), was determined. In the latter case the tops of the stalks 
were green, but the lower portions showed signs of ripening j therefore, 
the composition of each portion of tlie stalk waKS also determined. The 
yield of the iirst cutting was 4,418.8 lbs. of dry matter per acre 5 of the 
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second cutting, 5,318.3 lbs., and of the third cutting, 4,571 lbs. The 
composition of the oat hay of the different cuttings follows: 


Comj)osition of oat hcqj of dlferex t cuttings, (a) 


'i 

WatcT*. 

Protciiii. 

r;,Fi 

! 

! Fiber. 

Xitroi!;ein 

free 

extract. 

1 A,sh. 

Out, liny : 

Per cent. 

7Vr cent. 

i 

Per ct. 

! Per cent. 

Per cent. 

i Per cent. 

(Jut when In hloom 

26. 46 

7.25 

1 . 85 

! 2t). 9S) 

31.90 

1 5. 55 

Cut when was in milk, 

26.59 

7, 77 ' 

‘> 39 i 

23. 14 : 

35. 54 

i 4. 57 

Cut when liniiri waa in <loui 2 ,']i 

Cut when part of iieads were in bloom, 

16. 1!0 

6.47 

U.Sl 

26. 58 ; 

.42. 60 

5. 21 

fiartiu milk 

Cnt vvhen part of the heads were in 

13.76 

8. 80 

2.86 

i 

28. 87 

39. 38 

; G.38 

milk, part in dons^li 

13. 28 

6. 59 

i 3.30 

1 29.45 

41, 13 

1 6.25 

First 8-ineh section of liottom of stalk. 

9. 8(J 

2. 50 

! 1.72 

' 39. 23 

i 40. 5S 

1 . 6. 17 

Second 8diicli section of stalk 

10. 00 

4.31 

I 2.00 

: 37.43 

i 38. 91 

i 7. 35 

Top of plant 

11.33 

8. 53 

i 3, 36 

; 24. 68 

cn 

00 

J 

6. 22 


rt. These vulaes are taTcfii (rom p. Tfi of the Maine Bta. Ilpt- 1898. 


Digestion expeiinients with sheep, J. M. Bartlett {Maine Ma» 
EpL 78,98, 7,9-9^). — In coiitiiination of previous work (E. S. R.., 10, p. 

870), a luiinber of experiments with sheep were made by the usual 
methods to learn tlie digestibility and value of H. O. Horse Feed, iiax 
meal, oat hay cut in bloom, cut when the grain was in milk, when the 
grain was in dough, when the grain was partly in bloom and partly in 
milk, and wlien the grain wms partly in milk and partly in the dough ,, 
stage. 

Oat liay was fed with the flax meal, and the digestibility of tlie flax 
meal alone was calculated. Taking into account tlie fuel value of the 
food consumed, of the feces, and tlie fuel value of the urea excreted, 
the available fuel value of each ration was calculated. 

The average results of the experiments follow : 


Summary of digestion coeficienU obtained in experlmenis with sheep. 



Dry 

matter. 

Organic 

malter. 

Protein. 

Fat. 

Xitro- 

gen- 

fre(,"i 

extract. 

Fiber. 

Ash. 

Avail- 
able 
energy 
of fo'ocL 

Cathay: 

Cut in idoora (arc^ra^c^ of 4 

Per ct. 

Per cl. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ef. 

]*er ct. 

sheep)..* 

51.3 

53. 7 

53. 5 

48.3 

51. 2 

59. 9 

4,8. 0 

52.55 

Cut in mi 1 It { jiv of 4 sheep) 
Cut in dough pivcrage of 4 

■ 52.8 

54. 0 

58. 6 

62.3 

55. 0 

50. 3 

34.1 

52.1 

sheep) 

Cut in bloom and milk (aver- 

53. 8 

54.8 

44.7 

64. 5 

59. 1 1 

,49.4 

41.0 

I i,'2. 5 

, age of 2 sheep)'.. — .* 

Cut in milk and dortgh (aver- 

55.9 

j 57. 3 ' 

63.0 

63. 3 

t 

57.5 

54.5 

5 37. 7 

.56. 15 

1 ' 56.36 

■ag'C of 2 sheep) - 

. H. 0. .Horse Feed (averago of 2 
sheep) . .... 

55.2 

75.7 

56.6 

^ 77.6 

47. 6 

75.7 

1 71. « 

1 80.3 

59. 7 

83. 0 

52. 5 

38.2,' 

L-..*--. 

Flax meal (average of 4 sheep) 

80.6 

1 82. 4 

i 

82. 4 

! . 

1 95. 3 

i 

87.4 


i ■, 

67. 98'' 

i' ■ ' 


' . An experiment in grazing a corn and cowpea field: with,, steers, 
'■'E. 'L. Bennett {Arlmmas Sta,. Bui 58, pf. ;9?^7d9).--Th6 .profit 
^grazing steers on a corn and cowpea field (after the corn was pulled), 
siipplementing this with as ranch cotton seed as the animals require, 
.'■was tested with 5 steervS'on a fieldof 5 .acres. Thevcorii" yielded 25'|vbu- 
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to tlie a.ii-re, wliicili, wim r(*g’a:r(lcd as hardly ai,i average crop. ' Tlie cow- 
I'leas. Iliad c more tiiiui an averag<‘- growtli of vines but less tliaii an 
aAiAFuge cr<vp ol* ]h,.ois. None of the latter were I'licked. 

TllrmsttMn^s iT4 |iiijxui 05 days to coiisunie all the food ou the 5 acres. 
Tiicy wc‘i*e allowed aecewss to only oiie-tliird of tlie field at a time. Tiie 
cotton seed, wirs alwjiys accessible and was coiisuiiied ad ■ lihitum . 
During tiie tii'st Jlihlays of the test, while the ]>ea vines were yet green 
and ])cas were accessible, tlie steers ate very little cotton seed. 

At the l>6giimii,ig‘ of tlie teKSt the 5 steers weighed 3,858 lbs. The 
average daily gain was 2 IbvS, x>6r steer. The average amount of cotton 
seed consumed per steer during the whole test was 250 lbs. Eating 
cotton seed at per ton, and making suitable allowance for the cow- 
peas planted, the cultivation of the crop, and the labor of feeding the 
vSteei'wS, the cost of a pouiulof gain was calculated to be 1.0 cts. 

‘Mu tli(' coHt of the grazing, tbo cotton seed and cowpnas a.rc charged 

to tiie feeding, hut it is reasonable to suppose they will, as inaimre scattered over 
th<*. soil, increase tliB yield of the succeeding crop tnore than their cost. The advan- 
tages of feeding cottonseed to the steers instead of corn are cheapness as a food and 
greater value as a fertilizer. It •was estimated that the steers grazed the three lots 
of the field about a« follows; [On the first plat, one third, of the held-,] all the pea 
vines, husks, fodder, and about one-fourth of the stalks were eaten. [On the second*' 
arid third plats, ojxck one-third of the field,] trost liaving fallen October 22, the 
steers ate about. two*tliirds of the pea vines, all the husks and fodder, hut scarcely 
any of the stalkB, The results of the grazing of this field indicate that the corn 
shoiildlie gathereil the animals turned to grazing as early as jiosaihle before 
frost.’’ 

Haising calves for profitable beef production, 0. H. Elmenboef 
{Nebntslixt Sta. Pretis Bid, 11^ pj?. S^Jigs, 2 )* — :The cost of raising calves 
dropped by (> cows showiiig Shorthorn or Hereford blood was* recorded. 
The cows cost $30 per head. All the calves were dropped after Febru- 
ary 1, 1898. Tliey were allowed to run with tlieir dams from birth until 
the hitter iiart of August. Two of theni were then stabled and fed 6 
lbs. of al falfa hay anti 1 lb. of a mixed grain ration consisting of groniid 
oats and corn, hraii, and oil meal, 4:4:1. The oats and corn were 
ground together in tlie projiortiou ot 1 : 2. In tlie latter part of October 
all the calves were weaned and fed alfalfa with ground oats and corn, 
1:2. Tlie ration was gradually increased to 20 lbs. of alfalfa and 4 lbs. 
of grain per head per day. The latter part of January, 181)9, a iiouiid 
of bran was added to the daily ration. The cows were fed 1 year and 
the calves until Ax>nll, 1899. In discussing the flnaucial returns, bran 
was rated at $9 an d alfalfa at $3 per ton j oil meal at $1.45 |>er Imiidred*' 
weight ; and corik and oats each at 25 cts. per bushel. The total cost of 
Xirodiiction, iiicliiding keeping the cows, is estimated at $70.09. Making 
suitable allowance for cost of feed-and interest on the value of the cows, 
the author calculates that there was a profit of $10.96 per head, the 
calves, being/wortli' $4,50 |>er hundred -pounds. ' ' , 

“ From statement of weights and gains it will be noted that the total gain for 160 
.thiys,,' October 22 to April 1, was 1,4.05 lbs., or an averagtuIaily'gain' Of. I,461b8/p©r 
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head per day. For the 95 days, October 22 to January 25, the gain was 745 lbs., or an 
average daily gain per bead of i)ractically 1.3 lbs., while for 65 days, January 25 to 
April Ijtlie gain was660 lbs., or praetically l.Tlbs. per head perday. . . . The average 
daily feed ration for 160 days cost, say, 2.64 cts. per day, with compensating average 
gain of 1.46 lbs. per head per day, which, at $4.50 per cwt., would be worth 6.57 cts., 
practically a profit of 150 per cent on cost of feed consumed.'-’ 

Experiments in pig feeding, C. W. Burkett {New Hampshire Bta. 
Bill, 66^ pp. dgms, S), — Tests were made of the comparative 

value for pigs of a luimber of feeding stuifs in combination witli skim 
milk. 

Fimplcins^ eoohed mid wicooJcedp apples and^nmpkins; earn meal and 
bran;^ earn meal (pp. 11 1-llG). — These feeding stuffs were compared with 
G lots, each made up of 3 pigs. All the lots were fed skim milk. In 
addition lot 1 was fed corn meal and cooked pumpkiusj lot 2, corn meal 
and raw pumpkins ; lot 3, raw pumpkins; lot 4-, coni meal ; lot 5, cooked 
pumpkins and apples, 1:1; lot G, corn meal and bran, 1:1. The 
pumpkins were raised at the wstation, at a cost of 40 cts. per ton. The 
apples were common cider apples or windfalls, valued at 10 cts. ])er 
bushel. Corn meal was rated at $1G and bran at $17 per ton and skim 
milk at 20 etvS. ])er lujndred pounds. The average results of the test, 
wliicli covered 25 days, are shown in the following table: 


liesutiH of feeding fiigs })umpldnHj apjdeSj corn meal, and hr an with shim mill'. 



Weight 
at begin - 
ning. 

Arerag© 

daily 

gain. 

Feed coiiamued per i>ound of 
gain. 

Cost 

per 

poiind 

of 

gain. 

Milk. 

(.Train. 

Pump- 

kins. 

Pump- 
kin vS 
and 
apples. 

Lot 1 (skim tuilk, corn luenl, cooked 

piinipkiiia) - 

l^ot 2 (Hkiin niilk, coi‘n meal, raw pniiip- 
kiiia) - ...... 

roxiiKU. 

410 

426 

42.'J 

418 

420 

428 

Pomids. 

2.21 

2. 20 
1. 12 
1.07 

1.54 
2. 16 

Pounds. 
3. 70 

3.70 
7.50 i 
4.92 

5. 45 

Pounds. 
3. 09 

3. 02 

3.77 

Pounds. 
4. 47 

7. 93 
45.20 

Pounds. 

€ents. 

3, 32 

3, 31 
2.39 
3,81 

4.64 
4. 01 

Lot :{ (skim milk, ra w ])iim|)kiim) 

Lot 4 (Hkim milk, eorn meal) 

Lot 5 («kim milk and cooked immp- 

kio*^aod f'ppk’rt * ^ 

32. 4G 

i 

Lot 0 <Kkim milk, corn meal, bnui)..... 

3.88 

3, 92 




‘Khiohing pnrupkius does uot increase their feeding value. IVheii pumpkins are 
'available for pig fcoding they can ha fed most economically in connection with corn 
meal. Wliile raw pumpkins fed in eonnectioii with skim milk produced a pound of 
gain at small cost, so few pounfis were produced it is advisable to feed corn meal 
with them. Apples, even at the low price of 10 cts. per hnshel, are not an economical 
food, for pigs. Bran is not desirable as a food for pigs, even if fed with corn meal.^’. 

Feeding raltte of bran^ fermented and unfermented; bran and oorn mealj 
corn meal in pig feeding {ly^, 116-120). — Since it is sometimes said that 
fermenting bran improves its feeding quality, the point was tested and 
the fermented and unfermented material compared with a mixture of 
bran and corn meal and bran alone, using 4 lots of 3 Chester White 
Berkshire pigs. The test covered 2 periods of 99 and 21 days. During 
the whole test all the lots were fed skim milk. In addition, lot 1 was 
fed fermented bran during the first period, lot 2 unfermented bran, lot 
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3 bran and corn meal, and lot 4 com meal Biiring tlie second period 
all tlio lots were fed corn' meal In fermenting’ the bran, it was steamed 
ill a barrel and left for 10 days before it was used. By this time it was 
quite soiirf’ The following' table summarizes the results of the test, the 
financial statement being based on the same values u.s in tlie preceding 
test: 


( kmipmyiHve valnc of fermented and unformcnted bran and earn meal for pi (js. 



at begin- 

Ave.rage daily 
gain. 

Feed coiisniued 
|)er ]i()inid of 
gain, wbole 
test. 




First 

period. 

Second 

jieriod. 

(5 rail). 

Skim 

milk. 

T r'kf 1 / f rwl Lv'n'i ^ ' 

Pounds. 

141 

Pmmih. 
0 01 

rounds. 
1 44 

PoumU 

4 ('4 

Pounds. 
K HI 

(Jenfs. 

V? 80 

Ijut 2 CiiitV'.rnn'uted lu'aiO - ' 

144 ! 

.70 
. 7(5 

lit 

8S 

H.21 

8,72 

2.92 

q iliivun oiiG iTWiuVl 


;{ 27 

9.20 
0. 89 

2, 42 
2. 22 

liOt 4 (corn iiitial) 

141 

1, OK 

f ss 

2. 84 




There is but little gained in fermenting bran for pig feeding. Bran 
is undesirable as a feeding stuff for pigs, fed either alone or in com- 
bination with corn ineal’’ 

fJar corn cimipared w ith (f round corn an d cob for pigs (pp. 120-122).—- 
The econoiiD^ of grinding corn was tested with 2 lots of G pigs eaclu 
Lot 1 was fed corn on the ear; lot 2, ground corn and cob, the same 
corn being used in each case. Botli lots were also fed skim milk. Lot 
1 weighed 152 lbs. a t the beginning of the test, whicli covered 4 weeks, 
and lot 2, 148 lbs. The average daily gain of the 2 lots was 0.81 and 
0.87 lb,, respectively. Lot 1 required 8.02 lbs. of skim milk arul 3.38 
lbs. of grain; and lot 2, 8.55 lbs. of skim milk and 3.10 lbs. of grain per 
pound of gain. 

Corn on the ear was rated at $10 per ton and the qost of grinding at 
12 cts. per hundred pouiHls. In the author’s opinion, the slightly better 
gains intulo on tlie ground material did not cover the cost of grinding, 

( xroniid corn and cob 1ms a slightly better feeding value than corn on 
tlie eai‘. For practical purposes it is more ecohoinical to feed corn on 
tlie ear rather tlian hauling to the mill and grinding tor feed. 

Experiments in pork production, J, 11. Grisdale [Oanada' knL 
Expt* Farm BuL d3, pp. pL i, Jigs, 7 ), — Tills bulletin summarizes the 
exiieriinents in pig feeding conducted at tlie Central Experimental Farm 
from 1890 to tlie present time, the following general statements being 
drawn: 

^Clt will not pay to cook feed tor swine wdiere economy of pork prodnetien is the 
sole consideration, Tliero is a gradual increase in the quantity of feed consumed for 
every pound of gain in live weight after the average live weight exceeds 100 lbs. 
The most economical time to slaughter swine is when they weigh from 175 to 200 
lbs. The greatest and most cconomicaT gains are made when the swine are able to 
eat the most feed in x>roportion to tbeir weight. 

^^proxen wheat may l>e naod as a profitable feed Ibr swlue. Skim milk adds most 
matiU'iaily to the value of ti grain ration, and 100 lbs. niiiod grains ©<iual about 700 
1 bs, sk I m milk , Tlu^ rel ati value of skim milk i n any ration varies w i tb the amount 
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fedj tlie- pooi'est returns per fed being obtained when tbe proportion of sbim 

milk to the total food is tlie greatest.. The average dressed weight of swine is about 
76.44 per cent of the fasted weight. 

‘^Skini milk is a most valuable adjrinct to the grain ration when hard flesh is 
desired. 

Type of animals fed influences character of meat more than breeds h tlie 
fact of an animal being a Yorksbireor aTaunvorth will not insure a good bacon car- 
cass, but they must also be of a rangy type and fed in a certain way. Feeding 
mixed meal (])aTlcy, peas, and oats) with milk nsually insures firiii meat. The great- 
est gains from a given amount of grain appear to be made when it is ground and 
soaked for 24 hours. Part of the grain fed whole is frequently voided before being 
digested. Mixed grains are more economical tlian grains fed pure. Pigs whose 
rations are limited make, on the wlmle, more economical gains than pigs that are 
rushed. * Maturity or ripeness of the animal atfects the quality of the llesli.” 

The niinibeir. of hens that can be profitably kept in one pen, 
O’. M. (tOWELL {Alaine SfCL Ept ISOS^pj). M4-147). —Hecords were kept of 
tlie luimber of eggs produced by 8 lots of Brabnia pullets and 7 lots of 
Barred Plyuioiith Bock pullets. Four of these lots contained 15 pullets 
eacli; four, 20; four, 25; and three, 30. Tlie several lots were kept 
in pens 10 by 1 6 ft. Each pen had the same ainount of windov' surface. 
The roosts, gravel, bone, and water dishes and nests were arranged 
alike in all pens, and each had the same yard space. The test covered 
0 months, beginning with iSToveinber, The jiiillets in one of the lots 
werehaU'lied April 10; all the others were hatched May 2. The profits 
were estimated on eggs at 2 cts. each and the food consumed pier fowl 
at 50 cts. The average results of the test follow : 


Average numher of eggs and estimated net profit f rom hens infocks of different si^es. 



Number of 
liens in 
cjicli pen. 

Niuiibei of 
cft’jrs pro- 
dueed per 
lien. 

Number of 
(vggs pro- 
duced per 
pen. 

Value of 
eggs pro- 
duced j>or 
lien. 

Value of 
food per 
pen. 

Income per 
pen loss coat 
of food. 

Lots 1, 5, 9, luid 19 

rtl5 

05. 1 i 

970 

1 $15). 52 

' $7.50 ' 

$12. 02 

Lots 2, r», 10, mul 14 

20 

00,4 ! 

1,208 I 

24. 10 

! 10. 00 

14. to 

Lots a, 7, 11, ami 15 

25 

i .51. 4 

1, 284 

25. 04 

i ■ 12. 50 

13.14 

Lots, 4, 8, and 1,2 

20 

1 40. 1 

1 , 

1, 203 

1 

24. UO 

; 15. 00 

9. 00 


The April hatcluMl bens in Pen 1 are not inehided in this table. 


will be ol)Borved that pens coiitiiining 20 birds did not give its much proOt per 
bird as did pens of 15 birds, but the pens eon tain iug 20 birds gave a greater total net 
prolit per pen than did those containing any greater or less unmljer of l)irds. Pens 
with 25 birds gave slightly greater net returns than did the 15-bird pens. The pens 
that had 30 birds each gave very nincli less net returns than di«l any of the others. 
These tests show that when 20 birds were confined on 160 ft. of floor space they 
yielded more profit than did 15 birds when kept in a similar room. This is a matter of 
considerable consequence, for tbe cost of buildings, for the proper housing of birds 
during the cold winters of oui- climate is the greatest item of expense to which the 
ponltryman is subiected.^^ 

A nest box for keeping individual egg records, G. M. Gowell 
{Maine 8ta. Ept. 1898, '])p. 141-143, pi. l, fig. I ).—^Tlie author describes 
a nest box so arranged that the hen when entering the nest releases 
a door, which closes and fastens avitomatically. After laying, the hen 
is liberated by an attendant, and by numbering the egg to correspond 
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with the iiiiinl)er of the hen an accni'ate record may be kept of the egg 
jirocliiction of iodividiial hens. These nest boxes are being used in 
experiments iiiidertalven with the object of breeding families which shall 
excel as egg producers. 

Daily bread, De Moxtaionac {Le pain quotidieii, Mont Liifon: TrlUerSf 1S99; 
rev. in Jour. Htjg., 94 (JS99)j Xo. 1906, p. 34S). — The author discusses wliite brcjul and 
bread i rom different hinds of Hour. 

Shall bread be made in the home? Florence R. Faxon {New England Kitcheyi 
Mag,, 19 (^.§^,9), No. S, pp, SS-8S), — On the basis of statistics gathered in Quincy, 
Mass., the economy of home bread inahing is discussed. Methods of bread making 
are described, and the sanitary condition of the bakeries is also spoken of. 

The advantages of cereals as food plants, F. L. Sargent {New England Kitelien 
Mag., 11 {1S99), No. d, pp. 919, 990). — An extract from the author’s book entitled 
“Corn Plants” (E. S. R., 11, p. 423). 

Distilled water as a beverage {Neiv England Kitchen Mag., 11 {1S99'), No. 4, pp. 
166,157). — The ad vantages and disadvantages of distilled water as a beverage are 
discussed. 

Coffee and coffee substitutes, C. B. Cochran {Ept. Fenmylrania Stale Dept. Jgr. 
lS9S,2)i. 1, 2 )p. 64S-667). — An examination of 24 samples of ground coffee is reported, 
10 of which were found to be adulterated. The adulterants were chicory or the 
roots of other plants showing similar microscopic structure, peas, pea skins, coffee 
hulls, wheat, or other cereals. 

The substitutes for coffee (Rpt. Pennsglmnia State Dept. Agr. 1898, pt 1, pp. 
78-80).— k brief report of the examination by C. B. Cochran of a number of sam- 
ples of coffee substitutes. 

Coffee and its adulterants {Ept. Pennsylvania Stale Dept. Agr. 1898, pt l,pp. 
76-77). — A general article quoting the Pennsylvania Pure Food law on the subject. 

Chocolate and cocoa (Rpt. rennHylvanm State Dept Ayr. 1898, pt 1, pp. 90-9$).— 
The composition of cocoa l>eans is quoted and the manufacture and adulteration of 
chocolate discussed. 

Cocoas and chocolates, C. B. Cochran (Rpt. Pennsylvania State De^yt Agr. 1B9S, 
jnf. l, 2 }p. 669-669).— An examination of 44 samples of ('ocoas and chocolates is reported. 
The determinations indiide foreign starches, cane sugar, reducing sugar, fat, ash, 
acid equivalent of ash, and refraction number of fat. 

Poods which protect others, O. P'ollowell (kes aliments d’e^iargne. Parts: Jovet 
# Bayer, 1899; rev. in Jour. Hyg., $4 (1899), No. 1919, \p. 404).— VmUr this heading 
the author includes t(^a, coffee, kola, mattb etc. The u.se of these materials is 
/discussed.' 

Beer, wine, and malt extracts Pennsylrania State Dept. Agr. 1898, l, pp. 
81-86).— examination of a number of samples of beers, wines, and malt extracts 
is reported. 

Soda-water sirups, F. T. Aschman (Rpt Pennsylvania State Dept. Agr. 1898, pt 
t, pp. 63:]-58G).—1 l immbQT of samples of soda-water sirups were examined with a 
view to the detection of preservatives. 

Mustard and its adulteration (Rpt Pennsylrania State Dept. Agr. 1898, pt j, 
p.c99).— The article quotes the composition of mustard and gives brief directions for 
detecting its adulteration. '■ 

Pepper and its adulteration (Ept Pennsylmnia State Dept Agr. 1898, pt 1, pp. 
89,90). The composition of pepper is quoted and its principal adulterants noted. 

The adulteration of foods, C. D. WoonS (Rpt Ifaiae BdlAgr. 1898, pp. 85-46).— 
An address at the annual meeting of the Maine Board of Agriculture. Adulteration 
is defined, common methods of adulteration described, and the legislation on food 
adulteration of a number of States is cited. 

Pood adulteration in North Carolina, W. A. Withers (North Carolina Sta. Spec. 
BuDSS, pj). 19).— A popular summary of bulletins of the station on the adulteration 
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of vinegar, coffee and tea, baking powders, ilour, and canned goods (E. S. R., 10, pp. 
1077, 1089 ; 11, pp. 278, 960). The North. Carolina legislation regarding food adultera- 
tion is noted. » 

Preliminary report on dietaries for hospitals for the insane, W. O. Atwatek 
(New York State Lunacy Com. 1897-98, 1, pp. 81-300). — This article discusses food 

and its functions, dietaries with special reference to hospitals for the insane, and 
gives a nnmber of tables showing the quantities of different food materials which 
are equal in nutritive value to a food chosen as a- standard. On tlie basis of foods 
supplied, the nutrients in the daily dietary of 10 State hospitals for the insane were 
computed. From the statistics obtained, recommendations for modifying the diet 
were made. 

The food value of alcohol, P. Bjerre (Skand. Arch. Flujsiol.j 9 (1899), Xo. 0, pp. 
883-S39). — A number of experiments are reported in which alcohol formed part of 
the diet, and the conclusion, is drawn thatalcoliol is a nutrient, since it supplies the 
body with energy and may take the place of other foods in the diet, 

A new method of measuring the respired air and its oxygen content in 
experiments with man, U. Sohaterniiion (rhysiologiste Iltisse, 1 (1899), Xo. 12-14, 
pp. 194-304, fiys. 9, pL 1). — A comparatively simple apparatus is described of the type 
in which a sort of mask is worn over the nose and mouth. 

Analyses of fodders and feeding stuffs, C. D. Woods ( Maine Sta. llpt. 1898, pp. 
7S-78). — The composition of a number of fodders and feeding stuffs analyzed in con- 
nection with the station work is reported. The analyses included bran, corn meal, 
cotton-seed meal, Chicago gluten meal, king glut<m meiil, Blatchford’s calf meal, 
Cleveland flax meal, linseed meal, Buffalo gluten feed, diamond gluten feed, gluten 
feed, mixed feed, Quaker oat feed, H. O. x>oiiltry feed, H. C, scratching feed for poui> 
try, H. 0* dairy feed, H. 0. standard horse feed, H. 0. horse feed, IT. O. Scotch oat 
fee4,#H. O. ^^Victor^^ corn, oat, and barley cdiop, H, 0. Fi^^ chop, H. 0. oat 
bran, buckwheat middlings, wheat middlings, oat middlings, oat bran, oatena, 
ground oat hulls, grain hulls, corn germs, ground corn, oat hay (different cuttings 
and parts of stalk), corn silage, and hay. 

Peeding-stuff inspection, C. B. Woods (Muine Sta. Ept. ISEhS, pp. 48-00).— Thm 
covers the same ground as two recent bulletins of tbe station (E. S. R., 10, pp. 381, 
1089). 

Feeding stuflfs, J, A. Yoelckbr (Jour. Boy. Ayr. Soe. England, '3. ser., 10 (1899), 
Xo. 4, pp. 661-663). — This article reports the examination of linseed cake, cotton- 
seed cake, compound cakes, gluten refuse, and coffee luisks. 

The newer stock foods (Bpt. Pennsylvania State Dept. Ayr. 1898, pL 1, pp. 
70-73).' — Descriptions of gluten feed, Atlas meal, dried brewers’ grains, malt sprouts, 
cereal ine feed, hominy feed or chop, oat feed, and corn and oat chop. 

The estimation of the products of peptic digestion, J. Effront (Chem. ZUj., 33 
(1899), ')Yo 8. 7f5, pp. 770, 771; 70, pp, 783, 7c5^).— The determinations recommended 
include (1) total nitrogen, (2) total albuminoid nitrogen, (3) syntouiue, (4) pro- 
teoses, and (5) peptones. Laboratory directions are given and methods are 
discussed. 

Behavior and effect of sugars in the body, P. Albertoni (Afm. Roy. A emd. Sd. 

■ 'Mi,,''D.oloyna, A. $er., 8 (1899); Ann. Farm, e Ghim., 1899, I, p. 345; Chem. Ztg.,33 
{1899), No. 88, Bepert, p. Experiments with milk sugar and other sugars are 

reported. These were made on a dog by HaminerscMag’s method. 

The value of feeding standards to the practical farmer, C. B. Woods (Bpt. 
Maine Bd. Agr. 1898, pp. 161-178).— An address (with discussion) delivered at the 
annual meeting of the Maine Board of Agriculture. 

Straw vs. shavings as bedding for cattle and horses, E. H. Howard (Am Forfe 
State Lunacy Com., Bpt. 1897-98; I, pp.395, On the basis of a test of one W(^ek’s 

duration in a cow and horse stable at the Rochester State Hospital, the author con- 
cludes that under the local conditiousstraw is 40 percent cheaper than shavings for 
bedding. A brief discussion of the report is given. 

Stock feeding in its relation to the fertility of the farm, B. W. McKeen (Rhode 
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Muiul suite lUI, Jjjr. Rpi. ISOS, j)p. SSS-JSO).—X popular article tllscussiog' tlic A-alnc 
of manure auil urine of larm animals and the best methods of iitiliziug tlieiia. 

Tile cattle industry of Colorado, Wyoming, and Nevada, and the sheep 
industry of Colorado in 1897, J. T. SIcNeely ( U. S, Dept. Age., Bureau of Animal 
Indmtnj ' B 2 )U JS9S, pj). 37T-3Sr).~A descriptive and statistical article. 

The horse useful (Kansas State Bd. A/jr. Quart. Itpt. 1S99, Dee. 31, pp. l-lS0,pl8. 21y ' 
figs, 18). — The luillctin eonhains a number of articles on different breeds of horses, 
niauageinent and care of horses, feeding mares and colts, diseases of horses, etc. 

The niilitar 3 f administration of G-ermany and its relation to national horse 
breeding ( 'U. S. Dept. Agr., Bureau of Animal Industry lliB. lS9S, pp. 372-370, lAs. 5 ). — 
This is a free translation of a recent publication of the German War Department 
describing the requirements for army horses. The conditions attending the nse of 
ln'ood mares from the Royal Cavalry Supply Depot at Karlsruhe for breeding are 
discussed. 

Breeding zebras ( U. 8. Dept. Age., Bureau of Animal Didusiry Bpt. 1898, pp. 
369-371, pis. 1). — A brief account is given of the experiments of Baron de Paranh of 
Brazil in crossing the zebra on a common niare. 

Poultry division, A. A. Bihgha:\i (Ithode Island Sta. Bpt. 1S9S, pp. 206-211). — The- 
author discusses some of the requirements for successful poultry raising which are 
often neglected, insists on the need of good ventilation and describes briefly an 
apparatus for insuring it. 

Farm poultry {Ihil. North Carolina State Bd. Agr., 21 (1900), No. 2, pp. 32 ). — A 
popular article describing various breeds of poultry, ducks, geese, and turkeys; the 
diseases of poultry, poultry houses, i)reserving eggs, etc. 

The farmer’s poultry, S. Cusiim.\n { Bit ode Island State Bd. Agr. Bpt. 1S9S, pp. 
177-190). — As stated in the subtitle, this article contains suggestions as to Iiousing, 
feeding, breeding, and marketing poultry. 
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Comparison of fall and spring calves and cows at Ultima Agri- 
cultural College, 1861-1893, K. Oebebg {l^ord. Me^eri Tidn., 14 
{1809)i^a. S0,p. 410). — The author has coiopilecl the data found on the 
records of the dairy herd at Ultuua Agrieiiltiiral College (Sweden) to 
ascertain what difference^ if any, exists between calves and cows drop- 
ped in the fall (October to January) and in the spring (March to June) 
as regards live, weight, increase in weight, subsequent milk yields, 
longevity, etc. The records for calves extend from 187S to 1880, inclu- 
sive, and those for cows from 1801 to 1893. Fotliiiig is said as to tlie 
Biiinber of animals included in the compilation. [The dairy herd at 
Oltiina in 1896, at the visit of the writer, numbered 209 animals, of 
which 135 were milk cows, largely Ayrshires. — W.] 

The average data are presented in the following table : 


Comparison of calves and cows dn'opped in the fall and in the s^^ring. 


■ , ' . ■ . . 

Spring 
calves. ", 

Tall 

calves. 

Y Calves: 

Average weieht at birth ■ . . ^ . / . ' ^ 

i 

Founds., 

■ '66.8 

' ' '230. 'I ‘ 

Botauh. 
60 0 

Weight at close of milk feetlhiff (21 weeks)...-....,.,, .............. .. 

80(17 

' 246. 7' 

' Increase in live weight . ... ..i 

Ctnvs from spring and fall calves : ' 

■ Average live weight ■ ' 

1,102.0 

1, 102. 0 

, , Average yield' of milk per year . ■, ' j 

4,020.0 

4, 736. 0 

~ ■ 
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While tlie data for a single year often diifer considerably as to live 
weight, milk yield, and age, tlie average results for all the years are 
practically identical as regards the weight and age which the cows 
attained, while the cows dropped in the fall produced on the average 
113 lbs. more milk per year per head than those dropped in the s|)riiig. 
The raising of fall calves is to be preferred, among other reasons, 
because such calves will be large enough to be put on pasture the fol- 
lowing spring, and come in in the fall, i)roducing the most milk at the 
time when it brings the highest price. — F. w. %vodl. 

Effect of alcohol on the secretion of milk, E. Eosehann {AreL 
Thys, [Pflilfjer], 78 [1900)^ Ifo. 9-10^ pp, 466-504), — The author reports 
2 experiments witli 2 cows. In the iirst exi)eriment, which lasted a 
month, 90 per cent alcoliol was added to the drinking water, giving 
300 cc. of alcohol per head daily at first and gradually increasing the 
amount to 600 cc. The Cjow was perceptibly affected by the larger 
amounts of alcohol, appearing at times to be intoxicated. The yield 
and composition of the milk from the moruing^s and night' s milkings 
of each day are given. In the second experiment only 300 cc. of alcohol 
per day was given as the maximum amount. Tl^e transmission of 
alcohol to the milk was studied especially in this period. 

The author summarizes his results with the statements that (1) the 
feeding of alcohol had no effect on the secretion of the normal milk 
constituents,* and (2) when given in moderate doses there was no 
transmission of alcohol to the milk, and when given in large doses only 
a very small amount of alcohol appeared in the milk, representing at 
the most from 0.2 to 0.6 per cent of the alcohol fed. 

The literature of the subject is reviewed and discussed. 

A contidbiitioix to the question of the source of milk fat, W. 
Gaspari {Arch, Aimt u, PhysioLj Physiol, Aht,^ 1899^ Sup, I, pp, 267- 
280 ), — ^This work is somewhat similar to that of Winternitz (E. S.E., 9, 
p. 690). A dog was used, and nitrogenous and carbonaceous rations 
were fed in diflcretit periods, with the addition of iodin fat. It was 
found on a meat diet that a not inconsiderable amount of the iodin fat 
of the food niight.be transmitted to the milk. In one case 23 per cent of 
the fat of the milk is calculated to have been derived directly from the 
food, wliich contained 63 per cent of its fat in the form of iodin fat* In 
the period immediately following, when no iodin fat was fed, from 4 to 
8 per cent of the milk fat was found to be iodin fat, which must have 
been derived from the body supply. When carbohydr<ates predomi- 
nated largely and iodin fat was added, the latter Avas found in the milk 
ffit, up to 32 per cent. The author believes that although the fat of 
the body may be drawn upon for the production of milk fat, under like 
circumstances the organism gives the preference to the food fet. 

The. properties of' asses’ milk, 'BLLENBEEGEE, ''(A.rc/k "n, 
''''Mysiol, Physiol Aht, 1899,, Wo, 1-2, pp, article treats of 

the chemical and idiysical properties of asses’ milk, its digestibility 
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in artificial digestion trials, the composition of coiostrnm, and compari- 
sons of asses’ milk with human milk and cows’ milk. 

In a summary the author states that asses’ milk is characterized by 
its singular chemical composition, especially its low fat content {usually 
about 1 per cent), its approximate agreement with luimaii milk in 
albuminoids, its. relatively high albumin content, with an entire absence 
of nucleo albumin, and its relatively larger content of milk sugar, 
averaging about 6 per cent. It is further characterized by a strongly 
alkaline reaction, a singular appearance, a peculiar odor and taste, its 
behavior toward acids, rennet, and pepsin, and by a frequent curd- 
ling on cooking. It is more easily digested than cows’ milk, and in its 
digestion leaves no residue of nuclein or parauiielein. It agrees very 
well with children and adults and is well assimilated. 

The effect of food on the hardness of butter and composition 
of butter fat, J. M, BAUThwrT {Maine Sta. Rpt. 1898, pp. 97-113),— 
The author notes the work of a number of investigators on the eflect 
of food on butter fat and reports experiments carried on during 3 
winters, the primary object of which was to study the effect of gluten 
meals, varying greatly in fat content, on the texture of butter and 
the composition of butter fat. The data for the experiments are pre- 
sented in tabular form and discussed and notes are given on methods 
of determining the hardness of butter. 

The first experimeiit was made with 3 cows and covered 4 periods of 
2 weeks each. Two gluten meals, one containing from 15 to 20 per cent 
of fat and the other from 1 to 10 per cent, were compared with cotton- 
seed meal. The second experiment included 4 cows and extended over 
5 periods of 3 weeks each, with transition periods of I week each. 
Flax meal was used in addition to the gluten meals in making up the 
different rations. In all the experiments the basal ration, consisting 
of hay and silage, was practically the same. The results of the 2 experi- 
ments indicated that the gluten rations containing large amounts 
of fat produced softer butter than those coiitainiiig smaller amounts. 

In the third experiment, made with 4 cows and covering 3 periods of 
4 weeks each, the object was to determine whether it was the quality or 
the quantity of fat that affected the butter. The contrasted rations fed 
during the 3 periods contained an extracted gluten meal having a tht 
content of less than 3 per cent, tallow and extracted gluten meal, and 
the gluten meals used in the previous exiieriments. It was found that 
the butter was harder and the melting point of the butter fat higher 
during the period when tallow was added to the extracted gluten meal 
ration than during the period when the same ratibn was fed without 
the tallow. The author’s conclusions follow: 

^‘(1) The hardness of butter can be regulated to a large <3xteiit l),y the food of the 
cows. . . 

'^(2) Gluten products, such as gluten meal, feeds, etc., coiitaining large pcreent-^ 
ages of oil produce soft butter and should not be fed to dairy cows used for butter 
produetiok ' 
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(3) Gluten meals eoiifcainiiig* small percentages of fats, 3 per cent or less, and liigli 
percentages of protein, wlieii fed in combination with corn meal and bran, will make 
butter sufficiently bard for tills (dimate. 

‘AI) Tli<^ glutens, bowever, if freed from fat will not pi-oduce butter of more tban 
normal hardness and do not have the harden in g effect of cotton-seed meals; when 
a very hard butter is desired some cotton-seed meal should be fed/’ 

The effect of feeding fat on the fat content of the' milk, J. M, 
Bartlett {Maine Sta, Rpt 1898, x)p, 114^117).— In the third expeii- 
nieut noted above the effect of the food upon the yield of butter fat 
was also studied. Owing to a partial loss of the records satisfactory 
conclasiohs could not be drawn. The results are of interest, however, 
in showing the very decided increase in fat content of the milk for the 
first d weeks of the period when a ration rich in fat was fed, and also 
the decided drop in the third week.” 

The content of volatile fatty acids in butter, P. Tietii {Mlleh Zig.^ 
28 (1899)^ No, oO, pp, 785-787 ), — The author reports investigations con- 
cerning the range in content of volatile tatty acids in butter, discusses 
the causes of variation, and reviews the work of other investigators. 

A study was made of the butter tat from a herd of 00 cows. The 
herd was composed mainly of Shorthorns, hot contained also some 
Kerry and Jersey cows. The Iteichert number for the whole herd for 
17 months ranged from 20.4 to 20.8, and for the different breeds for 3 
months as follows: Shorthorn 21.4 to 25.9, Kerry 22.5 to 28.0, Jersey 
20.3 to 27.2. The number for one Shorthorn cow 19 days after calving 
was 25.1. During the ninth ^nd tenth months of lactation the number 
for another Shorthorn cow varied from 18.6 to 17.6, and for a tliird cow 
during the fourteenth and fifteenth months from 16.3 to' 14.7. 

Tests extending through one year were made of the butter from four 
private dairy herds. Herd 1 contained about 800 cows, with a daily 
milk jyroduction ranging throughout the year from 4,000 to 10,500 kg. 
Herd 2 contained about 1,200 cows, the daily yield of milk ranging from 
5,000 to li,000 kg. Herd 3 included about 2,500 cows, yielding from 
5,000 kg. of milk per day in February to 24,000 in June. Herd 4 con- 
sisted of about 550 cows, X)i*oducing daily from 2,000 to 8,000 kg. of 
milk. The methods of handling the different lierds and the conditions 
affecting the work are described. Each herd was pastured without 
adilitional feed from May to October and stabled and fed during the 
remainder of the year. The larger number of the cows of herd 1 were 
fresh ill February, herd 2 from October to March, herd 3 during the 
last half of March and the first half of April, and of herd 4 in April. 
The Reichert number for the different herds varied during the year as 
follows: Herd 1, 24.9 to 30.2; herd 2, 23.9 to 29.1; herd 3, 22.8 to 30.0; 
and herd 4, 22.8 to 31,3, averaging, respectively, 27.6, 27.2, 20.9, and 27,1. 
In general the Reichert number for thealifferent herds was 28 or above 
from the first of February to the first of July and. lowest during October. 
The results are held to show a counectioii between* the decrease in the 
20915— No. 10 — --0 ' ' ' 
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volatilevfatty adds of tlie blitter and advance in tlie pexiod of lactation, 
but furnisli no conclusive evidence of the effect of other factors. 

Report upon experimental exports of butter, 1897, H. E. Aevobi) 
{IL S, Dept, Agr,, Bureau of Animal Industry BpL ISBS^'pp* 83-13(f pL' 
l^Jigs, if dgni, 1), — This is a report on experimental exports of selected 
creamery butter to^ British markets. The work was carried, on by tlie 
Dairy Division of this Department, and included 9 sliipnieuts made 
from. May to October, 1897, a full account of which is given. The butter 
exported was made at crei^eries in Connecticut, Iowa, Kansas, Massa- 
chusetts, Minnesota, Kew Hampshire, Kew York, Ohio, South Dakota, 
Yerinont, and AYisconsin, and was prepared in junctiiailly the same 
manner as for home markets. 

Tlie author considers at soine length the recpiirements of the London 
market, facilities for transportation on land and sea, time and cost of 
transportation, composition and (piality of the butter exported as com- 
pared with that found in the London market, and profits from the trial 
shipments. 

Ko satisfactory comparison of the butter exported by the Department 
and foreign blitters by experts in London could be obtained. The gen- 
eral expressions of merchants, retail dealers, and consumers, extracts 
from which are given, ^Hipon being merged in a ‘composite^ form, seem 
to place the best States butter als second to the Danish, Swedish, and 
best French, and no more than equal to the best Irish, Australian, and 
Canadian.’' The evidence, however, is considered conclusive that in 
neai'ly all cases the butter was retailed to consumers at the very liigliest 
prices paid for salted butter. As a business operation tlie results of 
the year are considered as reasonably satisfactory. 

Appendixes to the report contain statistics on the exports of butter, 
imitation butter, and oleo oil from the United States j imports of butter 
into the United Kingdom ; data in regard to the shipments made by the 
Department; an account of tests of the relative merits upon reaching 
the London market and the comparative keeping (jiiality of butter as 
nsaally made and that made fToin x)asteurized cream; the resuits of ai 
trial in vshipping xinsalted butter; scoring and analyses of the butter 
exported and of foreign-made butters; and a diagram showing the 
prices of butter in Kew York and London during 1897. 

The results of the experiments in pasteurization are not comsidared 
by the author as conclusive, but as furnishing an instructive contribu- 
tion to the subject. The work was done at Kewton, Kans., by J. H« 
Monrad, whose conclusions follow: 

“(1) Even for the home marked pasteurization will make some improvement in 
the hotter of at least 75 creameries in every 100. 

'^(2} Fully as good ^hody^ can he obtained iii butter made irom pasteurized cream 
as from raw cream. 

‘‘(d) Heating cream even to 170^^ and hauling it 12 miles while hot is perfectly 
practicable, although the butter thus made ilid' not show any higher scoring at' ' the 
first trial as a result of this treatment. 
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(4) Witli tile proper aiTJiiigements the x>ii'Steiirizatioii of creaiu iiee<l io>t iiinoii 
extra work aside frpiii tlie cleauing of a[>paratus ; but an extra man is needed if tlie 
preparing of starter a nd the care of the cream, as well as the extra, cleaning, is to be 
given the proper attention. 

(5) A large sn|)ply of i(ie or a refrigerating machine is necessary in order to chill 
the cream sufficiently to get a good ‘body,’ 

‘G4i) In ripening cream a lower acid seems better adapted to a very rich cream, 
and thei'e are indications that a better flavor can be obtained from thin (;reain,'^ 

Two trials were made of exporting iinsaited biitter. Tlie results were 
unsatisfactory on account of a portion of the butter becoming moldy 
and several accidents, but indicated tlie possibility of placing on the 
London market fresh I’oll butter made in the United States equaling in 
quality and condition that from the uortli of France, which brings the 
highest price in London. 

Analyses numbering 35 in all were made at several experiment sta- 
tions and at this Department of the diftereut lots of butter exported, 
ami 33 analyses were made of selected lots of the best butter to be 
found in London from 9 foreign sources. Analyses were also made by 
public analysts in London of the butter exported by the Department. 
The results, comparing the content of water and butter fat, are sum- 
marized in the following table: 


Comparative eomposition of butter^ United States mid foreifjn. 


Buttei* — where made and where 
analyzed. 

Water. 

Butter ikt. 

Lowest. 

Highest. ' Average. 

Ijowest. 1 Highest. 

AT'erage. 

United States : 

American analyses - -4 

London analyses 

Foreign, United States analyses 

Per cent. 
8.12 
8.08 

1 8,62 

Per cent \ Per cent. 
12.87! 10.85 

11.78 i 10.13 

15.50 : 12.40 

Per cent. 1 Per cent 
84.21 1 89.40 

86.71: 90.09 

1 78. 50 89. 27 

Per cent 
86. 84 
88. 06 
i 84.57 


Bacteria in butter and other milk products, Wbissenfeld {Ber- 
lin, Klin, Wehnschr,<f S6 (1899)^ p, 1053; ahs, in Chem, Ztg,^ XiS {1899)^ 
No, 98^ Repertj p, 365), — The author examined 32 samples of butter, 
partly from creamery and partly from peasant farms in the vicinity of 
Bonn, for tubercle bacilli, using the Obermiiller method. Ten samples 
produced tuberculosis, but only 3 the true tuberculosis, the remainder 
being the pseudo form. Of the 22 samples of butter which gave nega- 
tive results, 20 contained no pathogenic organisms, while one sample 
killed the animal by peritonitis and another, made from pasteurized 
milk, contained a rod bacillus which was not isolated. 

Various albuminoid and casein iirejiarations made frohi milk were 
examined with the result that some were found to contain large numbers 
of living bacteria. 

Action of micro-organisms on butter fat, Duceaux {Ini, Lait^ 
24 {lS99)j Nos, 42j pp, 333^ 334; 43,f pp, 341y342).—A of butter 

was melted and a portion of the fat decanted. The Remaining portion 
of the sample was emulsified and suliiected to the action of Penicillum. 
At the beginning of the experiment the fat contained 3.2 per cent 
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butyric acid and l.(> ■])er cent cjvproic acid. At the end of (> weeks tlie 
conteiit of tliese two acids liad decreased from 4.8 to 4.5 per cent. ■ This 
diiiiinutioii was found due to both evaporation and asvsimilation by the 
fiingiis. Three nionths later the content of volatile fatty acids esti- 
mated as butyric was 2.5 i>er cent. ' Nine months after the last deter- 
mination the percentage of butyri(i acid was LIO and eaproi(*, a(*id 1.02, 
making a total of 2.18. The slight loss in volatile tatty acids during 
. the last |>eriod is attributed to the feeble growth of the Penicilliun. 
Butyrin was saponitled by the fungus more easily than caproin and 
both of these more readily than the other glycerids. 

It is noted that a safnple of the batter used in the experiment exposed 
to the iiitiuence of the sun from November 15 to April 15 increased in 
weight L3 per cent and in content of volatile fatty acids from 4,80 to 
5.48 per cent. 

An inv^estigation was made of the changes in the composition of 
cheese wliich had been Irept in a dami> eeilar tor 5 yeai’S. The water 
content of tlie cheese had increased from about 44 to 50.08 i)er cent. 
The residue from tlie ether extract, amounting to 28,31 per cent, was 
brown and viscous. A resinous substam^e was isolated from this 
residue and a preliminary study made of its properties. After deduct- 
ing 5 per cent Ibr tlie salt content there remained 10.01 per cent for the 
casein and iiitrogenous substances. The fat content instead of being 
nearly equal to that of the casein, as in the fresh cheese, was from 1| to 
2 times as great. This proportion is considered in reality still greater, 
as fatty acids combined with the ammonia during the changes which 
had taken place in the cheese are estimated with the casein. Of the 
casein 5.48 per cent, was found soluble in boiling water and 7.31 per 
cent soluble in strong alcohol. As compared with fresh cheese these 
figures are considered as showing the extensive changevS that had taken 
place in, the casein. Seventy- five per cent of the casein soluble iii 
warm water and alcohol passed through a porcelain filter. The volatile 
fatty acids of the cheese, estimated as butyric, was about 0.05 per (j^nt. 
The content of free ammonia was 0.5 per cent and of ammonia in i^rn. 
bination witli fiitty acids 1.9 per cent. . 

Similar tkoiigli less marked results were obtained in an exainiiiation 
of a cheese 8 months old. The water content was 3G.2(], fat 31.70, 
casein and nitrogenous substances 24.59, and salts 4.45 per cent. 

The changes in the composition of the fat in the cheese are pointed 
out as intimately correlated with those taking place in the casein. By 
the action of the micro-orgaiiisius ammonia is liberated from the casein, 
which renders the mass alkaline and causes a saponification of tlie fat. 
The fatty acids 111 turn neutralize the ammonia ami permit the action 
of the germs to continue. 

Bacteriological examinations for the dairy service, eJ. A, (llL- 
nvTii{Neir ZeLdand l>ep:Agr, Mp. froth a 

creamery at which there had been complaints of the butter was found 
to contain about 2,000 germs per cubic centimeter, composed of e(riud 
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11 timbers of JkieiUm ntynlhiuefaeieui^ jiiid wbat a|)peareil to be 

Ikflnorescem 'Uqn The hitter produced ‘- a i)eeiiliar fetid odor’^ 

when grown on gelatin or bouillon, and this was found to be the case 
also when inoculated into tubes ,of butter, both when kept at room 
temperature and wlien placed in cold storage at about 45'^ F. Under 
the latter conditions the odor was discernible in 3 days. Keeping the 
organism in tubes of glycerine and of butter in a freezing chamber, 
Biaiiitained coinstantly below 32*^ F., did not interfere with its activity 
when thawed out. 

*^The above indicates how butter may possibly become contaminated 
with deleterious germs tlirougli the water used for washing, and that 
it would be possible for butter harboring such germs to be graded 
first-class here, yet, soon after arrival in London, to become uneatable.’^ 

A sample of well wnrter from another creamery contained about 

13.000 organisms per cubic centimeter, and the water from a stream 
flowing near the well, wliicli probably siipifiied the latter in part,, con- 
tained about 200,000 organisms. JiacWus coU was ])reseiit in both 
samples. ' A sample of butter from the (*i*eaniery contained as many as 

04.000 organisms in wdiat could be raised on the point of a fine plati- 
num needle. The odor of tlie gelatin culture indicated the presence 
of a number of putrefactive bacteria, but no odor was detected when 
inoculated into sterilized butter. 

Examinations of the water supi^ly of several other fiictories are 
briefly mentioned as indicating the desirability of a system of filtra- 
tion of the water supply. 

The author examined a box of butter wliicli liad been frozen in Few 
Zealand, sent to England, and returned in tlie freezing cbamber. The 
number of bacteria present was estimated at from C, 000 to 8,000 per 
grain, the chief organivsms being “hstaphylococci'' and ‘‘^red bacillus.” 
Other samples of l>ntter which had been frozen for various periods 
were found to contain as many as 10,000 organisms per grain. 

“These results indicate the necessity tlierc is in dairying for having 
utensils and water vSiipply, all of which may be sources of contaiiiina- 
tion, as well as the milk, free from foreign hacf eria.” 

Vitality and retention of virulence by certain pathogenic bac- 
teria in milk and its products, 0. F. I>awson'( IL N. Dept Bnreatb 
ofAnim-al Industry Rpt 1898^ pp. — Milk was inoculated with 

the bacteria of swine plague and then used for ina-kiug butter. The 
virulence of the culture wms (letermined at the beginning by jnocnla- 
ting a healthy rabbit, and inoculations were made at difierent stages in 
the process of butter making. The author concludes that “ something 
(acid) is formed in tlie milk during the manufacture of butter by the 
ordinary method which is in 3(> hours present in sufficient qiia^^ 
lesBeii the viFulenceof the swiiie plague bacterium, and that in 24 hours 
it is present in sufficient (juantity to render this bacterium nonvirulent 
■"or to kill it entirely.” 
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Similar experiments were made witli tlie Rog cholera bacillus, sliow- 
iiig that ^Hhe hog cholera bacillus is more resistant than the swine 
plague bacteria, . . . liTot until the fiftli month does tlie organism 
begin to lose its virulence.^' The experiments also show that ^^log 
cholera could be carried in sour milk and in butter, and that the organ- 
ism reinains virulent for at least 12 months in commercial butter.^’ 

Butter was infected with a virulent culture of tubercle bacilli and 
tested ft'orn time to time on guinea pigs. According to the results ^^the 
bacillus retains its virulence pretty uniformly for about 3 months, when 
it begins to attenuate. At the eighth month its virulence was consider- 
ably decreased.’^ 

A case is mentioned of an outbreak of tuberculosis in swine in which 
the source of infection was believed to have been traced to the refuse 
from a creamery upon which the pigs fed. 

Chemical studies on the ripening of two kinds of brick cheese, 
O. Laxa {ZtsGhr, Unfersuch. Fahr. u. Gemissmtl, 2 {lS99)j No, 11^ 
pj), 8 o1-&:j9 ), — These studies were on the Boliemian Harrach and 
Konopister cheeses. Analyses were made of the cheeses when fresh 
aud at different stages of ripening, and special determinations were 
made of the different forms of nitrogenous compounds present, the 
individual ash constituents, and the physical constants. The author 
siiinmarizes the results of his investigation as follows: 

(1) The amount of water in the cheeses decreases through evapoi'a- 
tion from the surface. 

(2) The total solids decrease by decomposition of the sugar and the 
albuminoids. 

(3) The milk sugar is completely decomposed by micro-organisms, 
principally lactic-acid bacteria and yeasts. 

(4) The lactic acid is in part broken up by micro-organisms, and in 
part changed by them to volatile acids. 

(5) The casein is changed principally to caseoglu ten, less to amido 
compounds—ammonia and volatile tatty acids; the nitrogen is aliglitly 
diminished. 

(0) The ash is diminished to a slight extent by mechanical means. 
The salt is transformed into soluble sodium phosphate, which l)y 
osmose is transferred to the surface and there separates insoUible cal- 
cium phosphate. 

(7) There was no change in the amount of fat in the interior, or, if 
any, a decrease. On the surface. where the decomposition wuvS greatest, 
there was an apparent relative increase, which is thought to be due to 
the extraction of nonfatty substances by the ether in the fat determina- 
tion. The superficial fat was decomposed and the fatty acids set tree, 
increasing the acid number. 

The importance of lactic-acid ferments for the formation of 
albuminoid decomposition products in Emmenthaler cheese; 
together with some remarks on the ripening process, B, von 
FREiTBENREiaH and O. Jensen {Landw. Jahrh, Schtveiz^ IS {lS99)jppl 
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109-197; Mileh Ztcj,, US [1899)^ Nos. 18^ pj). 708-760; 49, p;p. 773-775; 
50jpp.79()^ 791; 52, pp. 8 2 11-8 25). —The authors report experiments in 
raakiii^^ small experimental cheeses and cheeses of normal size from 
pasteurized milk inoculated with different forms of lactic-acid bacteria, 
Diiclaux’s tyrotlirix bacilli, etc. Sixteen of the small cheeses vxere 
made. The results are interpreted to show that the ripened- cheeses 
which had been inoculated with the lactic-acid bacteria contained more 
amid nitrogen than the control cheeses or those inoculated with 
tyrothrix bacilli. The latter contained the least of all. The cheese 
inoculated w^ith lactic- acid bacteria had the taste of ripened cheese, 
while this was less marked in the other cheeses, or entirely absent. 
This fact is held to show that the decomposition products formed by 
the lactic-acid bacteria are the characteristic ones of ripened cheese. 

The largest amount of soluble nitrogenous compounds was contained 
in the cheese which w,as not inoculated with micro-organisms of any 
kind. This, the authors believe, indicates that the change of the 
casein into soluble proteids is due, at least partially, to other causes 
than the lactic- acid bacteria, and that the principal mission of the lat- 
ter is to further decompose the soluble proteids, although other exper- 
iments by the authors are held to show that lactic-acid bacteria are also 
able to produce soluble proteids. 

The authors discuss the probable cause of the change in the casein m 
pasteurized and uuinoculated cheese, mentioning liquefying bacteria and 
the ferment in milk discovered by Babcock and BusselL In regard to 
tlie possibility of the changes being due to liquefying bacteria, additional 
experiments showed that liquefying bacteria are not able to live in hard 
cheese, and rapidly decrease. This is especially the case when lactic-acid 
bacteria arc present. Cheese made from pasteurized milk inoculated 
with spores of l\i/rothrix temds (to eliminate the possible action of the 
enzym supposed to be formed by this micro-orgauism), and likewise 
uuinoculated cheese, contained only the soluble and amid nitrogen, 
which was found in very fresli cheese. This is held to indicate that the 
natural eiizym, which was destroyed by pasteurizing, plays a part in the 
process. The tyrothrix spores introduced into cheese did not develop, 
and no ripening took place. An experiment with lactic-acid bacteria 
(2 forms) inoculated into milk pasteurized at OO^ 0. shows that the 
lacfcic-acid ferments can render the casein of cheese soluble without the 
aid of the natural milk enzym.” From 4.26 to t5.20 per centof the total 
nitrogen of the cheese (2 mouths old) was rendered soluble, ami from 

to about 4 of these amounts was changed to amid nitrogen. [T 
authors’ results show that in another similar experiment with cheese 
pasteurized at 90^ and iininoculated, the cheese ‘‘contained very many 
'.Baeilltis when 2 months old, and that 4.98 per cent of the 

total nitrogen had been rendered soluble 5 fiirther more, in another case 
cheese made from milk pasteurized at 85^ 0. for 5 minutes and not 
inoculated, contained Ba(4llus aei(U 2 months old, and 4.06 

percent of the lutrogen had been rendered soluble.! ^ 
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From tilts series of experiments witli. small .experimental cheeses th€^ 
aiitliors draw the following cbnchisions: 

. (1) The liquefying bacteria, as" Tyrotliriw imiuis and Bacilhis I] take 
absolutely no part in rendering soluble the casein of normal Bmmen' 
tlialer clieese, wliieh always contains large numbers of lactimacid 
bacteria^ Tlie latter suppress, the liquefying bacteria and hinder their 
(ierelopment. 

(2) Liquefying bacteria of the order of BaeiUiis I develop, at least in 
the earlier stages, in cheese made from pasteuri/.ed milk, in which the 
majority of the lactic- acid bacteria are killed or weakened, and render a 
part of the casein soluble. In such cheese the natural milk ferment 
of Babcock and Russell seems to play a part, 

(3) The lactic, acid ferments can render the casein of cheese soluble 
without the aid of the natural milk euzym, For tlie present we are 
unable to determine how much of the solvent action on tlie casein in 
normal clieese is due to the action of tlie lactic* acid ferments and liow 
much to the action of the natural milk enzym. 

The reason given for the fact that the cheese made from pasteurized 
milk not inoculated wuth lactic-acid bacteria contained the largest 
aiiiouiit of soluble nitrogen, is that such cheese did not become as acid 
aseheese containing the lactie-acid bacteria, and that the peptonizing 
action of botli the laiitic-acid bacteria and the natural milk enzym is 
weakened by tlie presence of acid. 

Seven large clieeses were made in the creamery of the dairy school 
atRtitti by an expert cheese maker. In all cUvSes the milk was pas- 
teurized, remaining uninoculated in one case, and being inoculated with 
tyrothrix bacilli in one case and with laboratory cultures of lactic-acid 
bacteria in three others. Rennet tablets were used in these 5 cases, 
and in the remain log 2 natural rennet was used, the milk not being 
inoculated. Considerable difficulty was experienced in making Emmen- 
thaler cheese from pasteurized milk, the cheese lacking the proper con- 
sistency and porous condition. 

The uninociilated cheese made with rennet tablets ripened least of 
all, although it wuis found to contain considerable numbers of lactic- 
acid bacteria. In time this cheese had the taste of ripened cheese. 
The tyrothrix bacilli imparted a bad taste to the cheese. The taste of 
the cheese inoculated witli lactic-acid bacteria was that of ripened 
cheese, but it was not comparable with that of normal cheese. In gen- 
eral the results agreed with those obtained iii the former series with 
experimental cheeses. The iminoculated cheese and that treated with 
tyrothrix contained less albuminoid nitrogen than that treated with 
lactic-acid bacteriajbnt the latter in turn contained less than the cheese 
made ^Yith natural rennet. The largest amount of soluble nitrogen was 
found in the cheese made with rennet tablets from uninociilated pas- 
teurized milk. 

Lecithin and traces of glyeerin-phosplioric acid were found to be 
constituents of cheese, and in every case the lecithin decreased and the 
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glycerin-pliosplioric acid increased as the cheese ripenecL It is sug- 
gested that the lecitliin is gradually decoiiii>osed tc glycerin-phosphoric 
acid, choliii, and higher fatty acids. 

The following conclusions from the investigations are given: 

(1) In the ripening of Bminenthaler cheese the so-called tyrotluix 
bacilli take no part. They do not multiply in normal cheese, and even 
when introduced in large numbers they have no effect on the formation 
of decomposition products. In general they have an injurious effect on 
the taste. 

(2) The chief part in the ripening is taken by the lactic-acid bacteria, 
which multiply abundantly in cheese. These are capable of rendering 
the casein of cheese soluble and forming the decomposition products 
characteristic of ripe cheese. 

(S) It is not improbable that the inherent milk eiiaym discovered by 
Babcoclv and Eussell takes a part in ripening, by tendering the casein 
soluble and so lightening the work of the lactic-acid ferments. 

(4) The pasteurizing of milk for Emmen thaler cheese unfavorably 
affects the quality of the cheese, and consequently is not applicable in 
practice. 

(5) A loss of soluble cheese constituents during ripening has been 
conflrmed, and lecithin and traces of glycerin-phosphoric acid have 
been recognized as new constituents of cheese. 

Br-eeds of dairy cattle, H. E. Alvord ( V* S. Dept Jgr,, Bnnmi of Animal Indu- 
try Ept lS9S,pp. Io7-W0,figs, SS ). — This deals with the origin and history, eliarac- 
teristics, milk and butter records, and types of the following breeds: Ayrshire, 
Brown Swiss, Devon, Dutch Belted, Guernsey, Holstein, Jersey, Normandy, Polled 
Durham, Red Poll, Shorthorn, and Simmenthaler. Illustrations are given of a bull 
and a cow of each breed. An appendix contains information relative to comparison 
of dairy breeds, points observed in judging dairy cattle, number of registered cattle 
in the United States, scale of points in use in the United States for judging different 
breeds of dairy cattle, and organizations of breeders of pure-bred cattle. 

Bleeds of daiz-y cattle, II. E. Alvord (77. 8, Department of Ayr., Farmers' But 
tOCfjpp, 48 j figs, A- reprint of the ahovo, slightly revised and abridged. 

•The selection, breeding, and handling of the modern dairy cow to secure 
most profit, V. E. Fuixek Maine Bd Agr, 1898, pp. r7.5~/97).-— A popular dis- 
course based largely on experience. 

H, G. dairy feed for cows, T. Wilding {New Torh State Lmimy Com. 1897-98, 
J',pp.A78, i^79).— The regular ration, consisting of 10 lbs. of middlings and 2 lbs. of 
linseed meal per cow daily, was compared with 12 lbs. of H. O. dairy feed, silage 
being fed with each ration. Three cows were used. The milk yield was very 
slightly larger on tho H. O. feed, ^^ biit with the average cost of middlings and oil 
meal I feel satisfied that there is nothing to be gained in changing to the H. 0. dairy 
feed;-’ , , ■ ■ ■ ■ 

Economical dairy foods, J. T. Hnxs Maine Bd Agr. 1898, pp. lM-15B):,—k 
popular discourse in which the respective values and economics of different clashes 
of dairy foods are pointed out. 

BCerd records, G. M. GowniiL {Maine Sta, Mpt. 1898, pp7 M48’~lB7y»--Thls M^ 
monthly record of 24 cows for 1898, giving the yields of milk, fat, and butter from 
each cow, Discussion of the data will not bb undertaken anliil more results are 
secimed and talmhited/’ 

Milk, its properties and composition, M. Kwmmbe (ArcA, Prakt* Thiet’k., 

{196^}, No* f pp* The author lays down the proposition that in the future 
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milk control cau not continue to be a purely chemical control^ but in order to conn 
pletel 3 ' lYiIiiil its mission it must be j)reeminentiy a veterinary control. 

The article gives a brief review of the literature of milk, with a view to fiirnish- 
ing veterinarians with general information on the i)hysical properties and chemical 
composition of milk, tlie variations in content of solids and fat, and the influence of 
various internal and external conditions on the composition. A bibliography of 148 
titles is given. 

Two further articles are promised on the adulteration of milk and its detection, 
and on milk hygiene. 

Clarification of milk (Hoard's Dairyman j 31 (1900), No. 5, 90). — The term is 
apidied to the process of removing impurities from milk by the use of a centrifugal 
separator so adjusted that the spouts empty into one vat where the skim milk and 
cream are mixed before bottling. The author notes the practical use made of the 
method audits advantages, and recommends that milk be clarilied cold to lessen the 
loss of casein. 

The occiirreiice of chromates as preservatives in milk, A. Leys (Jour. Phafmu 
et Chim., G. ser., 10 (PpO), jjp. $37-340; ahs. in Analyst, i?S (1900), Jan., p. 9 ). — 
During the past year the author has often found chromates associated with formalde- 
hyde, most frequently in the proportion of 1 part in 1,000 parts of milk, tlioiigh con- 
siderably larger quantities have been used. Two tests for chromates are described. 

Butter, AY. A. Withers and J. M. Pickel (Norik Carolina Sta. Bnl..l66, pp, 377- 
SSO). — An introductory statement concerning the number and value of milch cows in 
the State is followed by a popular discussion of the chemical composition of animal 
fats, inanufacture of oleomargarine, adulterants of butter and their detection, and 
adulteration of butter in North Carolina. Of 15 samples bought for butter in the 
open market and analyzed at the station one was found to be oleomargarine. 

Butter export, C. Ij. McKay { Western Cj'emnery, 5 (1900), No. 6, pp. 13, 14). — A brief 
discussion on the manufacture of butter for foreign markets. 

Colored spots in cheese, R. A. Pearson ( U. S. Dept, Ayr., Bureau of Animal 
Industry IlpL 1S98, pp, 339-234 ). — A reprint of Circular 24 of the Bureau (E. R., 

10, p. 593). 

The home of Edam cheese, J* W. DeckVuR (New York Produce Beth and Amer. 
Credinerij, 1900, Feh. 14, pp. 54-58, figs. 7). — An illustrated description of the maini- 
Tactiire and sale of Edam cheese in Holland. 

Fifty dairy rules (U. S. Dept. Ayr., Bureau of Animal Industry Bpt. 1898, pp. 
301-304). --Be-pvmted from Farmers’ Bulletin B3 (E. S. R., 9, p. 886), 

The sanitary aspects of dairying, T. Smith Afaine Ikt Ayr. 1S9S, pp. 197- 
A popular article dealing with milk suxiply and sanitation, danger irom 
tuberculosis, im|)rovement of sanitary conditions of tlie dairy, etc. 

Meat and milk inspection in Shanghai, AY. J. Blackwood (IT. S. Dept, Ayr., 
Bureau of Animal Industry lipt. 1898, pp. 305-313) . 

The so-called air churn, W. J. Spillman ( Dairy Beporter, 3 (1900), No. 3$, p. 
53G)* — Cautions farmers against the purchase of new and untested dairy aiqiaratus. 

VETEEIHARY SCIENCE AlSfB PRACTICE. 

Ijaboratory m the diagnosis of certain micro- 

organismal diseases, G. F, Dawson {U, S. .Dept Agr.^ Bureau of 
Animal Indmtru Bpt 1898, pp, 835-354, pis, 7).— -This paper presents 
details of methods tor differential diagnoses of various diseases. Aip. 
thrux bacillus is readily slaiued blue with Loefffer’^s alkaline methyliii 
blue. The orgauisms appear as rods with square erids, ne ver blunt or 
rooud. Ill the caseof iiialignaut edema, the organism may be observed 
in chains, aiid the opposing eiuls are usually square, resembling in this 
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respect the organism of anthrax. The termiiml cell of the chain, how- 
ever, is always rounded on the free end and never square. This dif- 
ferentiates the organism readily from that of anthrax. 

The specific organism of rabies has never been isolated, but the most 
reliable of various methods adopted for diagnosis of rabies is that of 
subdural inoculation in rabbits. In the case of actinomycosis, if a small 
bit of a suspected tumor is crushed under a cover glass the organism, 
if present, will be seen as a mass of minute rays projecting from the 
center. The rays are club-shaped at the peripheral ends. 

A brief description is given of a method for demonstrating the 
presence of Texas fever organism in the blood. This organism, being 
a protozoon called Pyrosonm Mgemiminu has never been successfully 
cultivated upon nutrient media. In the diagnosis of tuberculosis, the 
author mentions the use of tuberculin and various stains for the 
tubercle bacillus. In the diagnosis of blackleg, it is to be remembered 
that this disease is not found in horses, adult cattle, or in swine. In 
antlirax the spleen is enlarged, but never in blackleg. The bacillus 
of blackleg is of about the same length and half as broad as that of 
malignant edema. The latter bacillus kills rabbits and guinea pigs, 
while the bacillus of blackleg .is not known to be fatal to rabbits. 

In tetanus the diagnosis usually depends ui)on clinical history. Death 
may occur in from 4 to 5 days. DifSculty in mastication and degluti- 
tion are early symptoms in the horse. The spine and legs become 
rigid, the tail being elevated and motionless. Tlie muscular system 
becomes tetanic and a cold perspiration is often present. In the 
diagnosis of glanders the author mentions the use of mallein inocu- 
lations, and hypodermic injection of nasal discharge of suspected 
animals in guinea pigs. If the glanders organism is present in this 
material, in male guinea ]3igs acute orchitis is developed within from 
48 to 72 hours. In making a differential diagnosis betw^eeii swine 
plague and hog cholera, attention is called to the liabit of the hog 
cholera bacillus to form clumps and to become agglutinated. This 
reaction is never noticed in the case of the organism of swine plague, 

Ghicken cholera should present little difficulty, from the fact that the 
germ is present hi the blood in large numbers and the clinical symptoms 
are characteristic, in infectious leukjcmia, a diagnosis can be readily 
reached by discovering the BacUrinm sangtim^^ in the feces of 
affected fowls. In tuberculosis of fowls, it should be remembered that 
the tubercles often api)ear as hard, horny, or soft and cheesy sw^ellings 
on the skin and join ts. In about 50 per cent of the cases the tubercles 
appear as round masses in the intestinal walls. Entero-hepatitis in 
turkeys may be readily diagnosed by finding Amceha mehagridisy which 
is the pathogenic organism of the disease. 

In studying roup of fowls, the membranous patches in the mout^^^^ 
throat, and nose should be ground up in a salt solution and injected 
hypodermically in small expeiimental animals. toniasis may 
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be dibereiitiateil froni tuberculosis in fowls fa(*t tluit in tubercu- 

losis. lesions will be found a-Iso in the liver or other orgaiiS;, while in 
nodular tauiiasis no such levSious will be found except in the walls of the 
intestines. 

xi nodular disease of sheep, which lias been iiiistakeii for tuberculosis, 
may be readil}^ recognized by the find iiig of the pathological ag'eiit, which 
is a nematode worm, O^lsophagostonia eolumlnmmm. 

The history of a tubeircnloiis herd of cows, H. L. Extssell ( Wis~ 
eonmi Sta, Bui, 78^ pp, IGjfigs. 7 ), — An account is given of an outbreak 
of tuberculosis in a private herd, which had been improved b^ytlie pur- 
chase of soine ])iire-bred animals, and of experiments made by the sta- 
tion on this herd in the application of Bang^s weedingmiit process. 
The first tuberculin test was made January 2, 1890. Thirteen out of 
10 mature animals and 3 yearlings responded. Two showed pljysical 
sjnnptoihs of the disease and were slaughtered. A partition was con- 
structed acrossthestable and the animals whicli had reacted were kept 
on one side, while the others were kept on the other side of this parti- 
tion. The 2 sections of the herd were pastured in separate fields and 
watered out of different tanks. Tlie stable was thorouglily disinfected. 

On May 12 of the same year, another tuberculin test was applied, but 
no new cases of tuberculosis were indicated. Five calves, however, 
had been dropped in the meantime, 4 of tliem coming from the tubercu- 
lous section. These calves were separated at birth and fed on bailed 
milk. On April 26, 1897, a third test was applied. No new cases of 
tuberculosis had developed. All calves, whether from the tuberculous 
or nontuberciilous section, were free from tlie disease. Two more old 
cows, in which the disease had x>rogressed so ns to become evident, were 
slaughtered. In 1898, only the young stock was tested, previous tuber- 
culin tests having given uniform results. Two more of tlie original 
herd of tuberculous animals were killed. In February, 1899, a final 
test of the entire herd was made with the result that no new cases of 
the disease were found. 

The liistory of the observations made upon this herd shows that the 
diseasedauiinals became fewer arid fewer as the more piunoiinced sym})- 
toms appeared, reudering the slaughter of the animals necessary j hot 
not a single new case of the disease developed in any of tlie young ani- 
mals. This is evidence that in this herd the disease was not inherited 
from. the affected mother but could be contracted only after birth. 

In connection with the tuberculin tests made upon tliis herd, it is of 
interest to note that none of the. animals wliich originally reacted to 
tuberculin, failed to react during the suhsequent tests. 

The milk of this herd was frequently submitted for bacteriological 
examination and no tubercle bacilli were found. Calves from tubercu- 
lous mothers as well as nontuberciilous mothers were allowed to suckle 
the reacting cows. Young cattle were also kept in coiitact witli the 
affected herd in the stable and in the pasture, but in no case was the 
disease/ (mntracted. The author believes that the history of this herd 
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(leiiiO!)strate« tliiit a perfectly healthy herd can be built ui> from a 
tiibereiiloiis herd by this method. The results obtaiiied would indicate 
that tubercrilosis is not likely to be contracted from tuberculous animals 
until the disease lias pro’gTessed so far that physical syiiiptoins of the 
atfectioii. are apparent. Katuraliy it is impossible to say just when the 
milk of a tuberculous animal becomes dangerous and for this reason it 
is advisable always to pasteiiri^fc such milk. 

The author suggests that when upon the aiiplieation of the tuberculin 
test it is found that only a few of the herd are tiiberciilouSy it would 
perhaps be advisable to slaughter these animals. A¥!ien, on the other 
hand, more than a few or a large proportion of the herd reacts it would 
seem from an economic wStandpoint as well as from a sanitary standpoint 
to be inadvisable to destroy all of the reacting animals. 

Tuberculosis and the station herd, F. L. Fussell {Maine Sta, li2)t 
18!)8j ISd-lIO). — When the tuberculin test was lirst applied to the 

college herd, a. number of cows res[>onded and all such animals were 
destroyed. The pofitrinorteiu examinations showed tiiat certain cows 
had perhaps not yet become dangerous, but it was considered advisable 
to take strenuous measures for eradicating the disease. The l)arn, how- 
ever, was full of hay and it was not thought possible to disinfect it. 
Cows were bought from the neighborhood to replace those wliieh had 
been destroyed, and were subjected to the tuberculin test before placing 
them in the herd. During the following winter several additional cases 
of tuberculosis developed, and it was believed that these cases arose 
by infection ti’om the stable. The stable was thoroughly disinfected, 
all movable objects being taken out, and walls and woodwork thoroughly 
sprayed with a solution of corrosive sublimate in proportion of 1 to 1,000 
parts in water. Since tbis time no new cases of tuberculosis have 
developed, and it is believed that the herd is entirely free from this dis- 
ease. . - 

Some products of the tuberculosis bacillus and the treatment 
of experimental tuberculosis with antitoxic serum, F. A. de 
SCHWE lNixz ( tr. S. Dept* Agr.^ Bureau of Animal Rpt, 1898^ 

pp, 305-317 ), — This is a reprint from Transactions of the Association of 
American Physicians, 1897. A crystalline substance with a meltiug 
point of 161 to 1640 0. isolated froiii artiiiidal liquid cultures of 
the tubercle bacillus. The substance was acid, and appeared to have 
nearly the same formula as teraconic acid. The crystals were dis- 
solved in water and used for experimental inoculation of guinea pigs, 
the indications being that it was very active in causing necrosis of the 
tissue. Crystals dissolved, in sterile water and injected into the liver 
produced, after 48 hours, a number of light spots in that organ. The 
substance possesses some immunizing power, a single injection of 0.003 
gm. being suflicient to keep the animals alive some weeks longer than 
the checks. It has the effect of reducing the temperature in healthy 
and diseased animals. . 
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It wa.s foiiiicl possible to isolate aiiotlier substaiu'C tVoiii cailtiires of 
tlie tubercle bacillus wliicli contained an albiiininoid and wliicli caused 
a teinperatiire reaction. It is believed that tlie ditferent reaction to 
tiibercuiliii at diltereiit times is perhaps principally due to the aii’tag'- 
oiiistic action of these two substances. , 

Experimeiits were conducted to determine the etlect of the injection 
of attenuated tubercle bacillus. At first .there was a slight decrease 
hi weight and a local swelling. In about 8 weeks after the injection^ 
the guinea pigs were apparently well and were inoculated with the 
virulent germ. The checks died within 6 weeks after inoculation, 
while vaccinated guinea pigs were in a healthy condition 4 months 
afterward. , 

Three cattle, of which one was tuberculous and the other two healthy, 
were given large doses of tuberculin and attenuated culture, the tiiber- 
ciilons aniraal receiving from November, 1894, to April, 1897, 19,407 cc. 
of tuberculin, and the 2 healthy animals receiving 11,425 and 18,100 cc. 
of attenuated culture, resp^ectively. The serum from the cow which 
was treated with tuberculin caused a slight resistance to tuberculosis 
in guinea pigs, while the serum of the 2 cows which were treated with 
attenuated cultures produced a greater and more prolonged resistance 
on the part of experimental animals. Similar results were obtained by 
use of the serum from horses which had been treated with attenuated 
cultures. 

The author concludes that the injection of tlie live culture of tubercle 
bacillas produces substances which are antitoxic to tuberculosis, and 
slightly antitoxic material is also produced by the injection of tuber- 
culin in healthy animals. 

The attenuated Bacillus tuberculosis: Its use in producing 
ishmunity from tuberculosis in guinea pigs, B. A. db Sohwbintijs 
(17. & J>ept Agr.j Ihrean of Animal hidmtry Mpt 318’^325 ), — 

This is a reprint from the Medical News, December, 1894. Cultures of 
tubercle bacillus, which had been growing for several generations upon 
glycerine agar, were transferred to glycerine beef brotli. After the 
foiirteenth generation upon this culture medium, it was notic<3d tliat the 
germs were becoming attenuated and that the disease required (i months 
for development. 

Experiinents were conducted to test the immimizing properties of 
attenuated cultures, from which the following results were obtained : 
Gruinea pigs were apparently rendered immune to virulent eiiltures by 
repeated inoculation with an attenuated culture. A single injection of 
a small quantity of tuberculin seemed to increase the subsequent 
immunity produced by injection of the attenuated culture. Guinea 
pigs which were inoculated with the attenuated culture did not 
develop symptoms of tuberculosis, although under close observation for 
severaTmonths. ' ' 

Texas fever, J. W. Gonna way. and M. FiiAmm {MMouri 
48yP27, 66 j figs, ii).— The work on Texas fever which is recorded in this 
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bulletin was carried out under tbe cooperation of tlie Missouri ' and 
Texas Plxperimeiit Stations and the Missouri State Board of Agiiciil- 
ture. The investigations involved the following three lines of work*. 
(1) Experiments to determine whether sterile blood serum of immune 
cattle would produce iminunity in other cattia; (2) experiments in 
immunizing cattle by tick infestation; (3) experiments in, imnninizing 
cattle by blood inocnilation. The g'reater part of the bulletin is occu- 
pied with a report of experiments in blood inoculatioin Experioients 
conducted with sterilized serum indicated that this substance is worth- 
less for producing immunity in Northern cattle, and that the only way 
of producing immunity is by means of actual infection with the disease, 
either by tick infestation or by blood inoculation. 

Tw^enty-one head of young cattle were infested with ticks, and of this 
number only one died from an acute attack of fever within the period 
of 12 to 20 days. The animal which died was a calf two months old, 
and was infested with an unusually lai-ge number of ticks. Later an 
acute fatal relapse took place in two other animals. The relapse 
occurred after a secondary infestation of ticks. These animals, how- 
ever, wmre in bad condition and poorly nourished. It was concluded 
from these experiments in tick infestation that complete inumiiiity can 
not be produced by a single infestation with the fever ticks. The 
imminiizing process is a slow and gradual one, j'equiriiig several months 
or perhaps a year for its completion. The first infestation of ticks 
should be slight, and the subsequent infestations should not be made 
at too great intervals, provided that the animals endure the fever reac- 
tion which results from each infestation. It is advisable that calves be 
well nourished tlirougliout the period of iminuoization, otlierwise the 
growth of the calves may be stunted and fatal relapses will sometimes 
occur. 

The authors conducted experiments in the production of immunity by 
blood inoculation on a large scale. From 1 to 2i cc. of detibrinated 
blood was given hypodermically at each inoculation. The first dose of 
deiibrinated blood was usually made snialler tlmn the second or subse- 
quent doses. The record of cases vshows that inoculation fever begins 
about the eighth or ninth day after inoculation. This fever persists for 
from 7 to 8 days. Occasionally it may not be noticeable for more than 
4 days, and sometimes it is prolonged to 15 days. The average daily 
temperature during the primary fever period is about 104 |o Ordi- 
narily a secondary-fever period occurred at about the twenty-fifth to the 
thirtieth day after inoculation, and continued for from 7 to 8 days. As 
a rule the secondary fever is not as severe as the first. Subsequent 
recurrences of fever are often noticed but are usually of a mild form. 

Besides keeping a detailed record of changes in temperature of the 
experimental animals, the authors made records of the variation in red 
blood corpuscles by means of a hematocrit. In one Jot, consisting of 6 
head of animals, the average percentage of red blood corpuscles in the 
blood at the beginning of the experiment was 38.3. On the eighth day 
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after iijoculatioii the percentage had fallen to an average of 31.9. The; 
destruction of blood corpuscles continued until on the fifteenth day of 
the experiment the percentage was 23.3. On the nineteenth day after 
inoculation, the temperatures were normal and the percentage, of red 
blood corpuscles began slowly to increase. 

During the inoculation fever certain ])hysiological disturbances a,re 
noticed, among which may be mentioned a lack of ’relish of food, occa- 
sional bloating, disposition to eat dirt, muscular weakness, and trem- 
bling, In the lot of animals which was last mentioned, tlie hematocrit 
readings showed the lowest average percentage of red blood corpuscles 
on the thirty-nintli day after inoculation. This occurred during the 
secondary- fever period which began on the twenty-eighth day of the 
experiment. The lowest percentage of red blood corpuscles recorded 
on .the thirty-ninth day was 14 per cent, and the highest 26 per cent, 
with an average of 21 per cent- In this same lot of animals a second 
inoculation was made on the seventy-seventh day of the exx)eriinent. 
The fever reaction was mild and there was only a slight destruction of 
red blood corpuscles. A third inoculation was made on the one hun- 
dred and thirty-second day of the experiment. The reaction from this 
inoculation was exceedingly slight. The first iuocuhitioii of this lot 
was made on January 7, 1899. The cattle were infested with the young 
ticks on May 5, 6, and 27. Duriifg June and July they carried fever 
ticks, but the ticks were not present on them in great numbers until 
August. On August 31 this experiment was closed, the temperature 
and average percentage of red blood corpuscles being normal at the 
time. 

These experiments indicate that the diminution in red blood cor- 
puscles corresponds closely in time to the rise of temperature, but it 
continues for a time after the temperature begins to fall. During the 
interval between the primary and secondary fever periods the per- 
centage of red blood corpuscles rises, but falls again during the 
secondary-fever period. The authors conclude that ^‘the recovery 
from the fever and the maintenance of an immune condition depend 
upon the ability of the animal (1) to keep in check the growtli of the 
micro-parasites, (2) to supply new corpuscles as rapidly’ as they are 
destroyed, and (3) to remove waste products rapidly.’’ Young animals 
withstand the inoculation fever far. better than older ones. The most 
suitable age is from 8 to 12 mouths. Animals which are older than 12 
months suffer severely from the inoculation fever and may die iTom a 
relapse, and if young calves are inoculated too soon after weaning, the 
digestive disturbances are apt to prove fatal in connection with the 
inoculation fever. Young calves may be safely inoculated, however, if 
allowed to remain with the cow^s. 

The blood used in these experiments was taken from two sources, 
from naturally immune Southern cattle and IjTorthern cattle made 
immune by tick infestation or blood inoculation. It was noticed that 
the virulence of the blood from different sources and from the same 
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animal iiiider dlliereut' conditions may sometimes vary. It is, tbere- 
fore, perhaps advisable to use blood from animals wliicli have become 
tliorong'hly irniiiiine to the disease, since their blood willi)ossess a more 
uniform virulence. The blood should be used when perfectly fresh. 
When blood for immmiization is used from tick-infested animals, from 
1 to 21 cc. constitutes a sufficiently Targe dose. 

The authors urge the advisability of maintaining a close watch iiiion 
the digestive functions of the animals during the period of immuniza- 
tion. It is necessary that the animals should be fed upon a highly 
nutritious diet, and it is desirable that the diet should be such as to 
maintain a lax condition of the bowels. Inoculation may be made at 
any season of the year, but in general it is advisable to choose seasons 
when the animals will not suffier from either too great cold or heat. 
Cattle may be safely inoculated in the South if they are kept free from 
ticks for about OO days after inoculation. A few fatal relapses will 
occur, however, after the animal has become apparently iminune, but 
these relapses may be prevented in large measure by careful feeding 
and l)y preventing unusual excitement of the inoculated animals. The 
process of iminiinizatiou in Northern animals is probably such a 
gradual one that they should not be considered entirely immune until 
they liave been kept one year in the South and subjected to tick 
infestation. 

Inoculation to produce immunity from Texas fever in North- 
ern cattle, E. C. Sohroeber (IT S, JDept Agi\, Bnremt ' of Ammid 
Indusiri/ Ilpt. 1898^ pp, ^73-^88), — The object of these experiments was 
to confirm the belief tliat a mild attack of Texas fever in Xortlieru 
cattle would confer immunity against the disease. Each animal was 
given a liypodermic injection of blood drawn from tlie jugular vein of 
an immune Southern cow. The injections were made during the fall 
and winter and tlie cattle were exposed in the South during the 
following stiring. The total number of animals which received injec- 
tions was 11. Of this number, 0, together with 4 other cattle and 
5 checks, were subseciuently exposed to Texas fever in Yirginia. 
Detailed records are given of the reaction and behavior of the cattle 
during the exposure. Of the 11 injected cattle h were exposed to 
Texas fever in permanently infected territory. One of the two older 
cattle which received an injection suffered a mild attack of Texas 
fever. The remaining animals which received injections escaped the 
disease entirely or suffered only a very mild form of the disease. Of 
the 5 check animals, 4 died, and the remaining one which survived 
suffered from a severe attack of Texas fever. 

Blackleg in the United States and the distribution of vaccine 
■by the Bureau of Animal Industry, Y. A.' S, Bept. 

: Agr»y,.'Burmu of Animal Industry Rpt, 1898yPp, M7'S f : 'pklj map 1, 
"figs. B).— A preliminary report upon blackleg has already been noted 
IB. S. B., 10, p. 390), The detailed account which is given in the 
20915— ISTo. 10— 7 ■ '■■■■',■ 
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present paper is mainly based upon an outbreak ot blackleg wlilcli 
occurred in Texas. During tlie 18 months covered by tins report i'il:)out 
500,000 animals liave been injected with vaccine sent out from the 
Bureau of Animal Industry, and loss from blackleg has been reduced 
to less than one-half percent. A map is given whiclr sliows the dis- 
tribution of blackleg in the knited States and imlicates the extent of 
the use of vaccine in diherent parts of tlie country. 

The author states tiiat blackleg vaccine may be manufacitiired for 
less than 1 cent per dose, and that the cost of production in tlie Bureau 
of Animal Industry does not exceed 1 cent per 10 doses. A detailed 
account is presented by way of historical review of our knowledge of 
blackleg. This- disease occurs in nearly all tlie countries of the world. 
In the United States it is especially serious in Texas, Indian, Territory, 
Oklahoma, Kansas, Kebraska, Colorado, Kortli Dakota, and' South 
Dakota. 

The disease more frequently attacks animals between the ag’cs of 0 
and 18 months. Statistics collected in Switzerland indicate that 82 ])er 
cent of all cases occurred among cattle of ages varying from (> months 
to 2 years. It has been claimed that the range cattle in Huiigary are 
practically immune to blackleg. Similar claims have been made for 
the cattle of Algeria. In the United States it has been noticed that 
common range cattle are less susceptible than graded stock, and since 
it is probable that infection oimiirs by means of abrasions of tlie skun, it 
seems that in general thick-skinned animals are less susceptible than 
more tliin-skiiiued ones. Statistics do not indicate any striking dif- 
ference in the susceptibility of the 2 sexes to blackleg, except perlia|)S 
among older animals, where it would appear that males are more sus- 
ceptible. Tbe spring and fall seasons are apparently most tavoralile 
for the development of the disease. Detailed accounts are givt3n of the 
symptoms and of the pathological conditions to be found upon post- 
mmieni examination. 

The Idackleg bacillus is described and an account is given of the 
biology of the organism and of the maimer of its entriiiice int(> the body 
as alrearly indicated.' 

Most cases of blackleg prove fatal. In reply to circulars, I2b stock 
owners out of 522 stated that they have seen animals recover Iroiii tliis 
disease, the number of reported recoveries amounting to 185. iSince 
treatment is of little avail, the principal resource against this disease 
is prevention. Preventive measures may be classified as hygienic and 
prophylactic. Among the hygienic measures may he mentioned thor- 
ough disinfection of infected x>remises, and the careful burying or 
destruction of carcasses of animals dead of this disease. Some stock 
owners reported that blackleg never caused serious losses where it was 
possible to burn over the pastures regularly in the winter. The author'^ 
discourages the use of seton or rowel in attempting to prevent an atfet^k 
of blackleg. 

An account is given of the different methods which have been pro- 
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posed for the preparation of the preventive vaecine. At first 2 vaeeina- 
tioiis were used, the first being with a mild and the second with a 
stronger virus. Later it was found possible to use a stronger virus at 
first and only one vacannation. In tlie Bureau of Animal Industry 
the Hnely ground and sifted blackleg meat is heated for 0 hours at a 
temperature of 93 or 94-* E. ..This process was found to produce a 
virus of the desired strength. Detailed directions are given for the 
sterilizjition of injection apparatus and the preparation and use of 
the vaccine. 

Tlie diagnosis of glanders, V. M. Sulin {Arch. Yet. Nauh, St. 
FetersbHrffj 29 {1899)^ Ao, pp. 484-473 ). — ^A number of experimental 
inoculations of lualleiu were made both witli healthy and glanderous 
horses. The object of the experiments was to determine the variation 
in the number of white blood corpuscles under tlie influence of mal- 
lein. Tiie results of this investigation may be stated as follows: The 
leucocytes possess a greater signiticanee in the young tiian in adult 
horses, and the least significance in old horses, hi healthy horses the 
tiuctuation in the iinmber of leucocytes is insignificant. xV much greater 
fiuctiiatioii is to be observed in glanderous horses. In healthy horses 
the number of leueoeytes undergoes no change after injection with 
mallein, or, if a variation is observed, it has no connection with the 
action of the mallein. In glaiiderous horses, after the mallein injec- 
tion, there is always a greater or less decrease in the number of leu- 
cocytes. This process is observed- most frequently about G hours after 
the injection, and more often earlier than later. Following this process 
there is always an increase in the number of leucocytes, Both of these 
processes take place even in case of an already existing leucocytosis. 
The appearance of leucocytosis is not synchronous with the elevation of 
temperature, but may be either earlier or later. Leucocytosis and 
aleucoc^/tosis occur also in such glanderous horses as do not react to 
the mallein by a rise in temperature. The author also investigated the 
question of the relationship of the dillerent kinds of leucocytes to one 
another and of the relative fiiictuation of their numbers under the 
influence of mallein. 

Heart-water experiments, K. W. Dixon ' [Agr. Jour. Gape . OooJ 
liope^ 15 (16*9.9), Ao. 12., pp. 790-792). — Heart water is a' contagious dis- 
ease of sheep and goats which is probably carried from a nimal to animal 
by nxeans of the ticks. The author undertook a number of experi- 
ments in inoculation of sheep and goats for the purpose of producing 
immunity against the disease. The method of inoculation was with 
defibrinated virulent blood. The lengtli of immunity conferred by this 
method was from 1 to 2 months. The author recommends that strin- 
gent methods be adopted for the destruction of the ticks, and suggests 
that by repeated spraying with paraffin and solution of arsenic or 
some other similai* insecticide, the number of the ticks might be so 
reduced as to materially diminish the prevalence of heart water among 
'(sheep. 
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Notes on roup in fowls, J. Barloat {Rhode Island Sfa, Rpt. 
flK 97-105).— Ill tills article the, author glA^es a gene,ral <lescri|^tioii of 
the symptoms of the disease in fowls, with a discussion of the litera- 
ture bearing upon the subject, It is stated tliat in certain ])arts of tlie 
State the disease causes large losses to poultry raisers every year. 
Consideration is given to the question of the relationship between roup 
of fowls and diphtheria of human beings, and also of the question of 
the contagiousness of roup. Instances are cited from the literature of 
roup ill which the disease seemed to be transmitted from fowls to mail 
and from man to fowls. In order to determine the method of conta- 
gion, experiments were made in applying portions of the discliarge 
from diseased fowls to the eyes of healthy fowls. After lb days the i 
disease was manifested. Healthy fowls were also shut iq) with dis- 
eased ones and made to eat and drink from the same receptacles. In 
these cases also the healthy fowls soon acquired the disease. 

In the treatment of roup the author insists upon the importance of 
im mediately isolating all diseased poultry, and believes tlnit fowls 
which have once had the disease should not he afterwardvS used for 
breeding. Tiie diseased fowls should he placed in comfortable quarters 
and should receive plenty of food. The exudate of membranous mate- 
rial formed in the throat or nostrils may be removed, and antiseptic 
washes, such as dilute carbolic acid, a 1 to 2,000 solution of corrosive 
sublimate, and peroxid of hydrogen in 3 per emit aqueous solution 
may be used with good results. 

Asthenia (going light) in fowls, 0. F. Dawson (Ib B. Dept, A//r., 
Bureau of A7iimal Industry Ept 1S9$^ pp. pi, 1 ). — An out- 

break of a fowl disease having occurred in Hyattsville, Md., a few 
fowls were brought to the Bureau of Animal Industry for investiga- 
tion. The disease was a chronic one, lasting* about 3 montiis before a 
fatal issue. Upon rnnkiug poslmortem examination, it was found that 
the duodenum was the only organ whicli was noticeably affected, the 
lining of this part of the intestine showing a catarrhal comlitiom 
Cultures were made from the contents of the (liiodeuum with tlie result 
that a single speeiesof bacterium was found. Hypodermic inoculations 
of pure cultures of this organism in a guinea ]>ig prod mted death within 
24 hours. A imsimortem examination of the guinea ])ig revealed the 
presence of the germ in lesions of the liver, spleen, and lungs. A 
description is given of the organism under the name of Baeterium 
'disthemieymdmi account is presented of the behavior of the organism 
upon various eultiire media. This organism has the power of vegi- 
tatiiig withiu wide temperature limits, from 30 to 120o F, A freezing 
temperature for 24 hours did not kill it. Two weeks’ drying in difiVised 
sunlight was not fatal to it. 

iVs treatment for this disease of fowls, the author recommends piir- 
gationwith castor oil in two-teaspoonfut doses or calomel in repeated 
|-grain doses; purgation to be followed Avith tonic treatment. 



VETEEINARY SCIENCE AND PKACTICE. 


'995 


Tile r5ie of insects, Arachnids, and Myriapods, as carriers of iinmaii and 
animal diseases wiiicli are produced by bacteria and animal parasites, G. H. 
P. Nuttall (Byg. Iliindschaiij9 (J$99).y0r^. 5^ piy. 909-220; (0 27o-2S9; S,pp. 293- 

40S; 10, pp. oOS-520; 12, pp. 006-620). — In this series of articles the aiitlio,r presents 
ail elaborate digest of the literature of the subject in connection with a bibliograpliy 
of nearly 300 titles. Among the numerous special subjects treated in these articles, we 
may mention the following: The transmission of anthrax hy flies (Talianas, Hanim- 
topota, Miisca, Stoiiioxys, etc.), beetles and Cimex and Pvilex; the transmission by 
various insects of the organisms of hog cholera, chicken cholera, erysipelas, recur- 
rent fever, yellow fever, and typhus; the transmission of tuberculosis by 2Ihscu 
doynestim and Aeanikia lechdaria; the agency of various species of Ixodes in carrying 
contagious diseases; the transmission of contagious diseases l>y SarcoprSiiIla penetrans^ 
species of Tromhididay, and various round and flat worms ; and a discussion of the 
relationship of the cattle tick to the transmission of Texas fever. 

Report of the State veterinarian, L. Pearson ( Peimsylvania Dept. Agr. BpL 
1S9S, pi, 1, 2>p> 131-187). — A report of work on the fallowing diseases: Eabies, 
anthrax, cornstalk disease, hog' cholera, tuberculosis, glanders, blackleg, aliortion, 
milk fever, Texas fever, luugworm disease, cowpox, and dysentery of calves. 

Report of the veterinary division, J. A. Gilruth ( Xeiv Zealand iJepi. Agr, llpi. 
1899, pj}. 60-91, pis. 9). — This report presents an account of a supposed outbreak of 
contagious pleuro-puenmonia, of tbe prevalence, spread, and methods of control and 
extermination of tuberculosis, with reports on tuberculin tests, actinomycosis, para- 
sitic gastritis in calves, red water, milk fever, cirrhosis of the liver, and bacterio- 
iogicai examinations for the dairy service. 

Report of government veterinarian, A. Park (Xeu' Zealand JJept. Agr. lipf, 1899^ 
pp. 113-122). — This report contains an account of a large number of tuberculin tests, 
with an account of the posUmoriem findings in condemned animals* 

Report of government veterinarian, C. J. Reakes (Xeiv Zealand Dept. Agr. lipL 
1899, pp. 122-132, pi. 1). — The author presents notes on the ‘^WintoiP' disease of 
horses, actinomycosis, milk fever, tuberculosis of cattle and of pigs, and swine 
fever. ^ ' ’ ' 

Contagious* diseases of animals in European countries ( T. 8. Dept. Agr., Burecm 
of Animal Industry Dpt. 1S9S, pp. 42S-439), — A statistical account of the prevalence in 
the various European countries of contagious pleuro-piieumonia, foot-aml-montli 
disease, swine fever, rabies, glauders, sheep pox, scab, hog cholera, blackleg, 
anthrax, etc. 

The reaction of the lymphatic glands to micro-organisms, G. Perez (Ann. Ig, 
Sper., n. ser., S (1S9S), Xo. 1. pp. 1-103). — An elaborate series of experiments with 
inoculations of pathogenic organisms in dogs, guinea pigs, and rabbits. 

Influence of the lymphatic glands in the production of immunity, L. Manfrem 
and F. Viola ( J»a, Ig. Bpier., n. ser., 8 {1898), Xo. 4, pp. 436-489)'. — The lymphatic 
system is endowed with a high resisting i>ower against anthrax, typhus, and diph- 
theria, and plays an important vole in immunization. 

Eupines as plants poisonoms to stock, E. V. Wilcox Comp. Med. and Vet' 

Arch., 20 (1899), Xo. 12, pp, 766-774).— A brief discussion of cases of stock poisoning 
from lupins, with a bibliography. 

Studies on anthrax, 0. Oasaorandi (Aww-. Ig. Sjyer., 9 (1899), An. 2, pp. A12-2S4), 
Actinomycosis, J. B. Wright {Jour. Comj). Med. and Vet. Arch.," 20 '(1899), Xo. 12, 
pp. 758-763). — A discussion of the pathological anatomy of the disease in cattle, swine, 
sheep, and horses, with mention of the iodid of potash treatment and preventive 
■measures. ' -■ ■ ■ 

The excretion of tetanus virus by the kidneys, S, J. Goloberg (CcMdd. Daki. 
u. Far., l.Aht.; 26 {1899), Xo, 18-19, pp. 347, The anthor coiiducted ex|K^r 

investigations ' upon rabbits and guinea pign. ■ It, .was; found,: as'' .a result; of tlmse 
experiments, that tetanus virus was not present either in the excretion from the 
kidneys or in the amniotic water ol’ these animals. 



EXPERIMENT STATION EECORa 


1)96 

The composition of the tiiberctilosis and glanders bacilli, E. A. be Schweikitz 
( r. S. Dept. Jr/r.f Bureau of Animal Indiistrij llpt. 1S9S, pp. 295-300). — Reprinted from 
tin* American Chemical Journal for August, 1895. The elementary and proximate 
composition are gireii, and the data discussed in comparison with the work of 
others. 

Notes upon the fats cdiitaiiied in the tuberculosis bacilli, E, A. be Schweinitz 
and M. Dorset {U. S. Dept. Apr., IhireaiL of Animal Industry Bpt. lS9Sj pp. SOl^ 
S02), — Reprinted from the Journal of the American Chemical' Bociety for May, 1896 
(E. S. E., 8, p. i04). 

Tile mineral constituents of the tubercle bacilli, E. A. be Schweinitz and M. 
Dorset (Ik S. Dept. Ayr., Bureau of Animal Industry BjA. 1S9S, pp. 802-304, pis. 2).— 
Repriiited from the Jonrnal of the American Chemical Society (E. S. R., 10, p. 1016). 

Anew stain for Bacillus tuberculosis, M, Dorset (T. S. Ikpt. Apr,, Bureau of 
Animal Industry Bpf. 1S9S, pp. $20-328). — Since the tubercle bacillus has heeu shown 
to (‘ontain about 40 j>er cent of material which is soluble in ether, it was decided to 
try Sudan III as a stain, ihis stain l)eiug especially recommended for fatty material. 
Cover glass preparations were made and tlien immersed for 5 minutes in a saturated 
solution of Sudan III in 80 per cent alcohol. This stain gave excellent results. The 
same stain used in pure cultures of hog cholera, glanders, typhoid, anthrax, symp- 
tomatic anthrax, diphtheria, and other organisms gave negative results. Sudan III 
is therefore considered a ditfereiitial stain for the tubercle bacillus. 

The relation of the farmer to bovine tuberculosis, Y. I. Spear (Rhode Island State 
Bd. Ayr. tipi. 1S9S, pp. 19 1-202).— A. popwVdv di.seussiou of the practical value of the 
tuberculiu test and of means to be adoj)ted in freeing herds from tubercuh)si.s and 
preventing their reinfection. 

Combating tuberculosis of man and aiiimals in France and other countries, 
L. H. PETTi r and E. Lkplainche ( Rer. Tuhereulose, Paris, ? {1899), Xo. 4,2)p, 355-873), — 
Notes on the methods adopted in various eountrie.s in the reduction of tuberculosis. 

Tuberculasis and how to eradicate it, J. M. Carter (PeHnsnImnia Dept. Ayr, 
Mpt, 1S9S, pt. 1, pp. '$40-346}. — A brief account of the distribution of tuberculosis 
wliidi followed upon the. breaking up and sale of a tuberculous herd. 

Prevention of bovine tuberculosis, L. Sturbe ( Jour, Soc. Cent. Ayr. Bely., 47 
(15.9,9), Xo. 2, pp. 61-60). — Recommends the slaughter of animgis with clinical symp- 
toms of tiibereulosi.s ami ot those which react to tuberculin, and the payment of an 
indemnity for such aid uials. 

Experiments with the antitubercular serum of Maragliano, S. Crkscimanno 
' {Skroterapki, 2 (1898). Xo. 11. pp, 126-12S). — Thi.s serum has curative action but does 
not protect the organism agaimst subsequent infection by tuberculosis. The serum 
has no injurious etfect.s up n the organism into which it is injected. 

Some results in the treatment of tuberculosis with antituberculcsis serum, 
E, A. BE ScHWEixiTz ( V. S. Dept. Ayr., Bureau of Animal Industry Rpt, 1898, jip,^ 
l'59~i9J).-^This article records the results of experiments upon human tuberculous 
patients with an antituberculosis serimv prepared ,by the Bureau of Animal Indus- 
try. Of the 34 patieiiis who were treated, 16 were in the incipient stage, 15 'were', 
"moderately advanced, and 3 were far advanced.. The, physical sign.s, expectoration^' 
; temperature, cough, appetite, and weight were improved in the majority of cases. 

Theexperi,mental work thus far done on .guinea pigs, and the results obtained by tbe 
".use of thcMintituberculosis.serain on.; man indicate that this serum obtained from 
horses possesses considerable value. 

The cattle tick and tuberculosis in Hew South Wales, Q. S. Baker ( U. S. Dept, 
Ayr. BureaU' of ' Animal Indmiry Rpt, 1898, p, S86),—A brief note on tlie great preva- 
lence of the cattle tick in New' South Wales and on the frefj[ueiicy with which tuber- 
y ciilous animals are used for .meat. 

■ ,A '.cattle disease ..in Marshall County, Kansas { Y. 48. Dejd, Ayr., Bureau of Ani- 
mal Didmiry Rpt, 1898, pp, S82-SS4), -*Aii outbreak of a disease which occurred at Blue 
Rapids, Ivans,, was investigated by R. P, Steddom. The disease is characterized as 
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PeiDg essentially an iotiammation of the external genital organs. The applicatioa 
of silver nitrate and a 5 per cent solution of creoliii is reporte<l as giving good 
I’esiilts. 

A cattle disease in Uruguay, A. AV. S\valm ( U. 4 TJept.Jur., Bureau of Jnhnal 
Industry Ilpt. 1S9S, p. SSd ). — A brief note on veterinary regnlatioiis in I viignay con- 
cerning Texas fever. 

Cattle quarantine line, C. CunxiOE (Xorth Carolina Sta. Spec. Bui olpp. TV t. —This 
hulletin contains a copy of Order No. 24 of the Bureau of Animal Indnstry of tliis 
Departiiieiit regarding cattle transportation, a statement of the North Carolina 
State laws regarding traMo in cattle, a proclamation of (jnarantine l>y the governor 
of North Carolina, a special order of the Secretary of Agriculture modifying quaran- 
tine line for the State, quotations from newspapers regarding cattle quarantine, a 
copy of the Virginia State law concerning cattle transportation, and a copy of an 
act to prevent the spread of cattle distemper or tick fever and other contagious or 
infectious diseases of live stock, which latter has been brought before the general 
assembly of North Carolina. 

Concerning a disease of sheep, F. Mercanti and S. Dessy (Ann. If ]. Spe)\, n, 
ser.y S (lS9S)j Xo. 4, pp. 3SX39r5). — A study of the effects of toxic substances pro- 
duced by intestinal worms in sheep. 

Distoniatosis, S. Ly'UDSKanov { ret, Shirla, 7 {189$). Xo, 4X>, pp. 73-S(X ). — Notes 
on Distoma hepatioum and />. lanceohitum, with an account of the symptoms, course, 
and prevention of the disease caused hy their presence in sheep. 

Experiments with lime and sulphur dip, A. G. l)A^'ISOX (Afjr. Jour. Cape Good 
Hope, 15 {1S99), Xo. l$,pp. S43-$4o). — It was found that the wool of Tasiiiaiiiun 
sheep was not injured l:)y this dip. 

Feeding wild plants to sheep, S. B. Nelsox ( r. N. Dept. Agr., Bureau of Anhual 
Industry llpt. 1S9S, pp. 431-435),— This paper is reprinted from Bulletin 22 of the 
Bureau (E. S. E., 10, p. 793). 

Swine fever, J. A. Gilruth {Xeu' Zealand Dept. Agr. llpd, 1S99, pp. 93-115, jjU. 3). — 
A detailed account is given of outbreaks of this disease in different parts of New 
Zealand. The disease is considered the same as that known as liog cholera in tliis 
country. Numerous cultures were made of the sxieeitic organisms and a nninber of 
inoculation experiments w'ere carried on with guinea pigs, rabbits, pigeons, and 
pigs, In these cases careful postmortem examinations w^ere made and the jiatho- 
logioal conditions w'ere observed and described in detail. It vras found that in this 
disease xinlmonary and pleural lesions may and frequently do occur indepciKlently 
of the characteristic bowel comiilications of swdno fever. The author believe.s t hat 
it is doubtful whether hog cholera and swine plague will prove to he distinct 
diseases. 

The production of immunity in guinea pigs from hog cholera by the use of 
blood serum from immunified animals, E. A. be Sctiweinitz ( r. 6', Dept. 3f/r., 
Bureau of Animal Industry Rpt. 189S, pp. 369-373). — Eejirint of a read holbre 

the American Association for the Advancement of Science, in 1892. 

Enzyms, or soluble ferments, of the hog cholera germ, E. A.br SonwitiyTTZ 
( U. S, Dept, Ayr., Bureau of Animal Industry Rpt. 1S9S, pp. 3Sf7-3GS). — iveprsitt <h un 
article read at the American Association for the Advancement of Science, in 1892. 

The serum treatment for swine plague and hog cholera, E. A. Dpr SctnvEiNiTZ 
( F. S, Dept. Ayr., Bureau of Animal Industry Rpt. 189$, pp, 335-348, p/s. i*).— This 
report is essentially the same as that contained in Bulletin 23 of the Bureau (E. S. R., 
11, pp.89,90). 

Experiments in stamping out hog cholera in Page County, Iowa (ILS.Depl 
Agr,, Bureau of Animal Industry Rpt. 1898, pp, 349-365). —This is u. statistical account 
of the work done on hog cholera in Iowa (E. S. R., 11, pp, 89, 90). 

Partial paralysis and crippling of swine, J. H. Reed and G, E. Day (Rpt, Agr., 
Kew Brmmml^, 1899, pp, $10-815), — ^Notes on the symptoms and treatment of this 
disease. , , 



998 


EXPERIIIEN'T STATION RECORD. 


Tile germicide value of acrolein, E. Koch ■■and Ct. Fvchs (CeHtbl. Baki. tt. Far. ^ 
I, AM.. Ak ilSBO). Xo. 1S~19. pp. a00~59S). — Acrolein in its chemical constitution ia 
distinctly related to formalin. In tlie experiments which were nmlertalveu by the 
author. liiis substance was found to be even more elective than formalin in destroy- 
ing bacteria. 

A new method for the disinfection of stalls, E. Walthek and A. Schloss:\ia^u\ 
iZtschr. Tkrmed.. f (1S9S). Xo. 4, pp. XO-Alff, jhj. apparatus was employed 

whieli filled the stall with a mist of glycoformah which is composed of 60 parts of 
water, 30 parts of formol, and 10 parts of gdycerine. 

Disinfection, E. A. A. GuaXGk { Jour. Comp. Xed.and Vet. Arch., Av (1S,99), Xo. if, 
pp. dbi-dSd u — A discussiou of the value of various substances for this purpose. 

Stable disinfection, J. B. Paige (Fhode Island State Bd. Bgr. Bpt. ISBSjpp. Alo- 
AAA). — The author discusses the natural and artiticial remedies which are to be relied 
upon for disinfecting .stables. The disinfectant agencies wdiich are discussed are 
sunlight, dry and moist heat, carbolic acid, creolin, lysol, disinfehtol, corrosive sub- 
limate, sulphur dioxid, and chlorin gas. — ■ — 

Goiitribntion to a study of the disinfecting power of common soap, A. Ser- 
AFixi ( .iHiu Bj. Sper,. n. ser., $ {1S98), Xo. A. pp. 199~AA1 ). — Both soda and potash soaps 
possess considerable antiseptic power. A bibliography of the literature of this 
question is added to the article. 

Cooperation between the experiment station veterinarian and the local 
veterinarian, A. W. Bitting (U. S. Dept. Jgr., Barean of Animal Industry Ilpt. 1S9S, 
pp. 4A€j4A7 ). — This is a reprint. from Bulletin 22 of this Bureau (E. S. R., 10, p. 793;. 


STATISTICS—MISCELLANEOIJS. 

Fourteenth Annual Report of Maine Station, 1898 {Maine Sia. Fpf. tS9S, pp. 
;M3').~Thisc<urtaiu8 the organization list of the station; a lirief report by the director; 
list of acknowledgments; reprints of Bulietinll, Dehorning cows (E. S. II.. 10, p. 395), 
and Biilletm 42, Ornameiithig home gTounds (E. 8. R., 10, p. 355),; abstracts of Bul- 
letins 43-45; reprints of Bulletin 46, Some ornamental plants for Maine (E. S. R., 10, 
.p. 855), and Bulletin 47, Wheat, olfals sold in Maine in,1.898 (E. S. R., 10, p. 1089); 
miscellaneous articles noted elsewhere;- and. a report of the treasurer for the fiscal 
year ended June 30, 1898. 

Eleventh Annual Report of Rhode Island Station, 1B9& XlUiode' Island' Sia. 
Mpt, 1S9S, pp. 7XA40 ), — This includes the organization- list of the station ; a report of 
the di,rector giving a summary account of the principal lines of investigational work 
carried on during the year, with notes on the statf, equipment, and publications of the 
station ; departmental reports contaiiii-ng a number of articles abstracted el8ewhe,re; 
lists of donations, exchanges, and the ptiblicatioua of the station since 1888; and an 
.'index- to the report and Bulletins 47-51 issued during, the year. The financial state- 
,inent for the fiscal year ended June 30,, 1898,. is given in the report' of the college, p. 90. 

Bightli Annual Report of Washington Station, 1898 ( Jrasliiny tou Sia. Ilpt. 1S98, 
pp. ^). --This contams the organization list, a, brief , report by the director reviewing 
thO' station work for the year, and a financial statement for the fiscal year 'ended 
•June 30, 1898. 

- . Fifteenth Annual .'Report of the Bureau of Animal Industry, 1898 ( U. S. Dept. 

. 'Ayr.f Btirmu. of Ammal . Industry' Bpt. 1898, pp. 647, pis. A6,fiys, 6\9)'.— This contains 
th.e report of the chief of the Bureau, a'niimber of articles noted elsewhere, 'abstracts 
of some 20 , station, hulletins reporting investigations along lines embraced' in animal 
industry, and extracts' from consular .repo.rtS' and from eorres.pondents..- ' The,, report 
also eoiitains statistics of the, movement of,' farm animals, range cm average, price 'of 
farm, animals at Chicago' for ,,1897 and. 1898, im'ports, and' exports of animals',.' and'; ani- 
'mal products and the number and value of farm.aniin,als for the's-ame ye'ar8. -.,-,A list 
of State live' stock sanitary boards, secretaries of State board's of health, and State 
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veterimirians liiiviug control of contagious and infections diseases among domestic 
animals is given, and tlie rules and regulations of the Bureau issued in 1897 and 1898 
are quoted. 

Experiment Station Work — XIII ( V. S. Dept, Agr,, Farmers' Bid, 107 , xyp, Sljjigs, 
3 ) . — This number contains articles on the following subjects : Fertilizer requirements 
of crops, persimmons, forcing rbnbarb, grinding corn for cows, waste in feeding corn- 
stalks, molasses for farm animals, feeding ducks, cost of raising calves, feeding 
calves with milk of tuberculous co\ys, killing the germs of tuberculosis iu milk, 
ropj milk and cream, and dairy salt. 

Fanners’ reading courses, L. H. Bailey (?7. S, DepU Jgr., Office of B,q}erm tut 
Stations Bill,?;?, pp. 36). — Farmers^ reading courses in the United States have been 
largely organized and engineered by the agricultural colleges and exx>eriraent sta- 
tions of the different States. Their object is to bring within the reach of farmers 
opportunity for securing systematic instruction under the direction of competent 
men on subjects affecting farm interests and farm life. The present bulletin treats 
of the historical development and present status of these courses in America. Out- 
lines of the reading courses as conducted by agricultural colleges in Ontario, 
P<3nnsylvania, Michigan, New Hampshire, Connecticut, New York, West Virginia, 
and South Dakota are given with lists of the hooks used and mentiou made of ven- 
tures along the same lines iu other States. In the aiipeiulix samples of lesson 
leaves and question papers issued in connection with the reading courses in some 
of the diiferent States are given as are also samx)les of membership cards, ai:)p]icatiott 
blanks for membership, etc. The different courses are commeuted upon and special 
features of the different systems pointed out and suggestions given regarding the 
conduct and management of farmers’ reading courses. 

Farmers’ reading courses (Tb S. Dept, Agr., Farmers’ Did. 100 ^pp, 20). — This is an 
abridgment of the above bulletin. 

Books for farmers, stockmen, dairymen, and fruit growers, J* B. Reynolds 
{Ontario Dept, Jgr.j pip- S ). — Notes are given on the value and use of a farm library, 
and some 30 books on agriciiitiiral topics arc recommended for this purpose and their 
contents summarized. 

Agriculture and dairying in Scotland, J, C. Higgins (U. S. Dep>f. Agr., Bureau of 
Animal Industry Bpt, ISOS, pp, ‘IIS-'IIS). 

Rise and growth of agricultural education, J. D, Walters (IndusinaUst, 26 
{1900), Xo, 24, pp. 327-334). — The rise and development of agricultural colleges, 
experiment stations, and farmers’ institutes in the United States are discussed. 

Botanical institutions and the agricultural organization of Java and Ceylon, 
Gr. Clautriau {UIng, Agr., 10 {1890) , Xos. 4ypp, 301-828; 5, pp. 345-374), 

Report on crops, live stock, etc., in Manitoba (Depi. Agr. and Immig. lAIanitoha) 
Bid. €0,pp. 12). — A brief sumraary of the yield of the various crops of the Province 
in 1899, data on dairy products and live stock, and the rainfall for each month from 
April to October. 

Farm animals in Denmark, 1898 (Fgeskr. Landm., 44 {1809), Xo. 35, p, 440), — 
According to a recent bulletin of the Statistical Bureau the number of larm animals 
in Denmark, July 15, 1898, was as follows: Horses, 449,264; cattle, total, 1,743,440 
(bulls and steers, 111,186; milch cows, 1,067,138; heifers and calves, 565,116); sheep, 
1,074,413; goats, 31,803; swine, 1,178,514. Poultry; Chickens, 8,748,428; turkeys, 
52,162; ducks, 803,217; geese, 210,907. Rabbits, 81,475; number of beehives, 118,178. — 

P. W. WOLL. 

American animals and animal productions in Great Britain, W. H, Bray 
{U. S. Dept. Agr,, Bureau of Animal Itidustry Dpt, 1898, pp. This includes 

data and discussion relative to the importation of cattle and liprses into Great 
Britain, rules for the London iiro vis i on t fade, average weights of provision j>ack- 
ages, prices of animal products in London, and an account of the cheese trade with 
the Uni ted. Kingdom, , ('/' 
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Missouri State Fruit Experiniext Station.— This station ivas esta-hlished hy an 
act of the last Statelegislatiire, ’^liich appropriated $15,000 for the purpose for two 
years, A commission appointed hythe governor to select a suitable site decided 
upon the town of Moiiutain Grove, which is practically in the center of the Ozark 
country. The town of Mountain Grove donated 198 acres of land for the nse of the 
station. Active operations were not commenced until the beginning of the present 
year, so that the total appropriation of $15,000 is available for this year’s Nvork. 
J. T. Stinson, formerly horticnltnrist of the Arkansas Station, was elected director. 
Over 10 acres of land have been jdanted in fruits and berries the past spring. The 
contract has been let for the erection of the buildings, which will consist of an office 
and laboratory building, residences for the director and for the foreman, and a barn. 
The station is under the control of a board of trustees appointed by the governor. 
This board consists of J. G. Kerby, president, West Plains; M. T. Davis, treasurer, 
Aurora, and L. 0. Hailey, secretary^ Ava. 

New Mexico College and Station.— John J. Yernon, formerly assistant horti- 
culturist of the Iowa Station, has been appointed agriculturist and horticulturist in 
the college and station, and entered upon his duties May 1. 

Ohio Station, — The last general assembly enacted a law providing for the inspec- 
tion of nurseries and orchards in the State for the San Josd scale, black knot, peach 
yellows, and other dangerous insect and contagious diseases of trees, shrubs, vines, 
etc., and the compulsory treatment of infected orchards, or their destruction w'hen 
necessary . The station is charged with the enforcement of this law, and an appro- 
priation of $15,000 was made for this purpose during the two years 1900 and 1901. 
Lowell Roudenbush has been appointed horticultural inspector and will have Imme- 
diate supervision of the work. The following appropriations w^ere made by the gen- 
eral assembly for the two years 1900 and 1901: Expenses of board of control, $1,200; 
bulletin illustration, $800; substations for held experiments, $4,200; special work in 
entomology, botany, chemistry, and horticulture, $7,500; investigation and preven- 
tion of tiiberculosts and other diseases of cattle, $6,000; general repairs, labor, and 
supplies, $7,000; new construction, $4,850. Total, $31,550. 

South Carolina College and Station.— A. Pi Anderson, who several years ago 
was botanist in the college and station, has been elected entomologist, and will enter 
upon his duties June 1. A. T. Smythe, of Charleston, has been added to the station 
committee.' 

Texas College.— The summer school, which opens at the college June 18, will 
include among others courses in agriculture, horticulture, and manual training. 
The courses will continue for six weeks and are open to both sexes. 

Miscellaneous.— According to a recent number of Science, International 
Congress of Meteorology is to be held at Paris from September 10 to 16 of the present 
year. The president of the Commission d’ Organisation of the congress is M. Mascart, 
director of the Central Meteorological Bureau of France. The secretary is M. Angot. 
Membarsliip in the congress may be had on payment of 20 francs. The preliminary 
programme includes a long list of subjects in meteorology proper, as well as in ocean- 
,, 0 'graphy and terrestrial magnetism and electricity.*^' ; , 

A botanical garden and experiment station has been established at Coquilhatville, 
''in'the Congo Free State. ^ 
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VoL, XI. No. 11. 


Within the past few months the agricultural colleges and expeii- 
ment stations of this country have lost by death two of their most able 
. friends and supporters, who for many years had been actively asso- 
ciated with their work. Both were influential in securing the national 

legislation leading to the establishment of the experiment stations, and 
each served with distinction for a term as president of the Association 
of American Agricultural Colleges and Experiment Stations, in the 
proceedings of which they took an active part from the first. 

James Heniy Smart, who died Februaiw 21 at the age of 59 jmars, 
had been engaged in various lines of educational work for over fort}^ 
years. He served successively as teacher in the public schools of New 
Hampshire, his native State, principal of a school at Toledo, Ohio, and 
superintendent of schools at Fort Wayne, Ind., occupying the latter 
position for a period of ten 3 "ears. From 1874 to 1880 he was super- 
intendent of public instruction in Indiana, during which time he revo- 
^ lutionized the school system of that State, and placed it in the front 
mnk of American school systems. His association with agricultural 
education commenced with his election to the presidency of Purdue 
University in 1883, which he occupied with signal ability until his death. 

Dr. Smart took a deep interest in the colleges of agriculture and 
mechanic arts and the agricultural experiment stations, and he thor- 
oughly appreciated the value of these institutions in the educational 
sy'stem of the country and for the general uplifting and advancement 
of agriculture. He was one of the leading advisers in the framing of 
the Hatch Act, providing for the establishment of the stations, and he 
took an important part in securing the passage of the Morrill Act of 
1890, increasing the support of the colleges. 

At two different times Dr. Smart served as director of the Indiana 
Station, and at all times he evinced a deep interest in its work and in 
bringing the results of its teachings home to the farmer. 

'Although nearly blind for the last few years of his life, with the 
aid of an assistant he kept remai'kablj^ well informed of events in the 
educational world, and when Ms health permitted he continued Ms 
college work with indomitable courage and energy . To his tireless 
energy and wise judgment largely due the development of a weak 
and struggling institution, with a small attendance, into one of the 
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largest and most prosperous technical schools iii the country, with 
greatly increased endowment, superior equipment, and an attendance- 
of over 800 students from different parts of the United States. 

Geox’ge Espy Morrow, who died at Paxton, Uh. Mai*ch 2'T, 1900, 
was one of the pioneers in woi*k in agricultural education and research 
in this country. Practically his entire mature life "was devoted to the 
advancement of agriculture. Earty in his career he was engaged for 
some ten 3mars in editorial , work, being connected with a number of 
different agricultural papers during that time. In 18‘76 he accepted 
the position of professor of agriculture in the Iowa Agricultural Col- 
lege, but he occupied the chair onlj a few months before he was elected 
to a similar prof essorship in the Illinois Industrial University (now the 
University of Illinois). The latter position he occupied for nearly 
eighteen years. On the organization of the experiment station in 1888 
he was made agriculturist and a member of its board of direction. He 
was president of this board of direction from 1892 to 1894, which placed 
him in charge of the executive work of the station. 

In 1894 Professor Morrow assumed the presidency of the Oklahoma 
Agricultural College, and the following year he was also made director 
of the experiment station connected with the college. He served in 
this dual capacity until failing health compelled his retirement from 
active service in 1899. He then went to his farm at Paxton, IlL, 
where the remaining months of his life were spent. 

Professor Morrow was a voluminous writer, especially on agricultural 
subjects, and through this medium and his farmers’ institute work, 
to which he was peculiarly suited, he exerted a very marked influence 
for the improvement of methods of agricnlture in Illinois. His presi- 
dential address before the Association of American Agricultural Col- 
leges and Experiment Stations in 1894 was the beginning of a deeper 
interest in the method of teaching agriculture. He there urged the 
importance of so systematizing the subject as to reduce it to a better 
pedagogical form, and commended this work to the association as one 
of the most useful and far-reaching which it could take up. Since that 
time there has been some consideration of the subject at nearly every 
meeting, resulting finally in the appointment of a special committee, 
which has made several valuable reports. 

Some of Professor Morrow’s most effective work was done near the 
close of Ms career, in Oklahoma. The present prosperous condition 
of the agricultural college and experiment station of that Territory and 
the era of good feeling toward the institution are very largely attrib- 
utable to his influence and labors. Not only did he materially 
strengthen the institution itself , but he stimulated an interest in higher 
education, a pride in the agricultural college, and a popular sentiment 
for its liberal support and freedom from political interference. He 
left behind him there an impression which will be felt for many a day. 



RECENT WORK IN AGRICULTURAL SCIENCE 


CHEMISTEY. 

Chemical methods for ascertaining the lime requirements of 
soils, H. J. WheeleRj B. L. HaetweeEj and C. L. Sarg-ent {Jottr. 
Amer, Ghem, 22 (1900) j No. Sy^yp. 153-177 ). — Yariotis methods pro- 
j)Osed for the determination of the acidity of soils are discussed, and 
tests of a number of them are reported. 

The methods tested and the conclusions reached are as follows: 

'^(1) Moistening the soil with water, then bringing it in contact with blue litmus 
paper and noting with what rapidity and to what extent it reddens the paper as 
compared with some soil whose character is already well known. This method is 
highly effective in the hands of a close observer who has had much experience in 
testing soils of known character. 

“(2) Treatment of the soil with water to which a little ammonium hydroxid 
(ammonia water) has been added and noting whether, after settling, the lic^uid has 
assumed a dark brown or black appearance. This test applies only where the 
acidity is due in a considerable measure to acid organic substances. It may not 
apply in all sections of the country, as shown by Snyder, in Minnesota, hut it has 
thus far proved a very useful and reliable test with Rhode Island and certain other 
New England and New York soils containing considerable quantities of humus. 
Gravimetrically applied, this is the method of Miintz. 

*^(3) The method employed by Holleman for determining the lime requirement of 
stiff clay soils in Holland, based upon the amount of lime (calcium oxid) removable 
by extracting with carbonated water. This method has given little promise of use- 
fulness in testing our upland acid soils. 

*'(4) The method of Tacke for determining the relative acidity of peat (moor) 
soils of North Germany based upon the amount of carbon dioxid which the acid 
ingredients of the soil can expel from calcium carbonate at ordinary temperatures 
in an atmosphere of hydrogen. This method has not seemed to be applicable to our 
acid upland soils. 

'*(5) The determination of the total humus by a modification of the Grandeau 
method, which consists in removing the lime and magnesia from their combinations 
with the humus by treatment with dilute hydrochloric acid, and then dissolving 
the humus in ammonium hydroxid (ammonia water) and estimating the amount dis- 
solved. In onr granitic soils containing considerable quantities of humus, this 
method gives results standing in somewhat definite relation to the lime requirements. 

^^(6) Determinations of the amount of lime (calcium oxid) which can b6 dissolved 
by weak hydrochloric acid by digestion at a high temperature for several hours 
(official method of the Association of Official Agricultural Chemists). This method 
furnishes no reliable basis for arriving at the lime requirement of our acid npland 
soils.. 

^*(7) Method by titration, based upon measuring the number of milligrams of 
nitrogen combined as ammonium salts and held by the soil when it is treated in a 
given way and for a given time with a very dilute solution of ammonium hydroxid. 

, mz ■ 
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^'The results by tliis method agree more closely witli the crop tests than by any 
other iiietbod tried, though it is closely approximated to, by the gravimetric determi- 
nation of the limiius dissolved from the soil by extraction with ammonium hydroxid 
without the previous removal of the lime and magnesia. 

*'(8) Method based upon the comparison of the color of the extract made from 
soils by treating directly with ammonia water, with the color of such an extract 
prepared from a like quantity of soil of known character. It seems probable that 
where the acidity is due largely to acid organic substances this method may give 
fairly good results. The rax>idity with which tests may be made by it is an impor- 
tant practical point in its favor as compared with the method as proposed by Mlintz. 

*'(9) Method based upon the amount of carbon dioxid expelled by a given amount 
of soil from caloimn carbonate when the two are lieated together at the boiling 
point in the presence of water. This method gives promise of much value if the 
period of heating is made uniform and very brief, and if the carbon dioxid liberated 
is easily and acenraCely determinedd^ 

Pliospliates and the humic acid method, W. Hopfmeisteb, 
(MndtiK Vers. Stat^ 52 {1899)^ JVo. 5-6^ 329-345).— The author reports 
studies with various slags, which indicate that liis humic acid method 
(E. S. E., 10, p. 818) furnishes a reliable means of determining the rela- 
tive value of different phosphates. In this method phosphoric acid 
goes into solution in combination with alkalis, while the lime separates 
out largely in the form of carbonates or hii mates. This reaction occurs 
most readily in those phosphates in which the lime is most easily 
thrown out of combination, namely, in superphosphates and Thomas 
slag. A considerable amount of silicic acid always passes into solution 
with the phosphoric acid, and it appears that the solubility of the latter 
increases with that of the former, so that more phosphoric acid is dis- 
solved when fresh sand (which contains some soluble silica) is used in 
carrying out the method. The author believes that the soluble silicic 
acid of the soil is an important factor in determining the availability 
of phosphates applied as fertilisers, and suggests that the supply of 
soluble silica may become periodically exhausted. Several soils were 
examined by the method with results which indicated that iii connectioh 
with pot experiments with fertilizers it will prove useful for determim 
ing the availability of the fertilizing coiistituents of the soil. 

More specific directioiis than were contained in the previous article 
regarding the treatment of the humic acid extract are given as follows; 
The extract is made up to 2.5 liters. Two liters of the solution, cor- 
responding to 4 gm. of Thomas slag, is filtered, evaporated to dryness, 
taken up in water, and again evaporated in order to drive off any 
amnioiiiiim carbonate that may be present. The residue is dissolved 
in hydrochloric acid, the solution evaporated to dryness, dilute hydro- 
chloric acid added, and the solution filtered. An aliquot part of this 
solution is boiled wdth nitric acid and the phosphoric acid precipitated 
by the usual method. . 

Analysis of portion of ash of excrements insoluble in hydro- 
chloric acid, E. SoKwmiTz:B-B.. (Missouri Sta. Bpt W98^pp. 86, ^7).— That 
portion of the ash of feces from steers fed timothy hay which was insol- 
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iible ill liot liydrochloric acid was fouud to liave tlie foliowiiig percent- 
age composition: Silica 89.52, ferric oxid 1,92, manganic oxicl 0,15^ 
alumina oxid 0.01, calcium oxid 2.65, magnesium, oxid O.OS, potassium 
oxid 4,73, and sodium oxid 1.34. 

question is whether this matter insoluble in strong? hydrochloric acid, is 
formed in the animal body or in the iilant or, perhaps, in the process of incineration. 
It is presumed, of course, that no insoluble mineral matter can enter the as 

such through the roots. 

The loss of nitrogen in the drying of urine, P. Schweitzer 
{Missotiri 8ta, Ept, 1898, 95-100). — In connection with digestion 

experiments with steers, a number of experiments were made to deter- 
mine the cause of the observed loss of nitrogen in drying urine. The 
nitrogen in the urine was determined in several different ways. Tests 
were also made to learn whether an aqueous solution of urea with and 
without sodium phosphate lost weight when absorbed in sand and dried. 
The results of the tests, however, were not regular, and definite conclu- 
sions were not drawn. 

^‘Tbe decomposition of urea seems to occur more readily in a dilute solution than 
wheii concentrated, and more is decomposed in the presence of sodium jihosphate 
than in aqueous solution. The mucous and coloring matters in urine are, however, 
also instrumental by their own alteration to act upon the urea present so that the 
writer is unable to suggest any method of drying urine which wmuld yield, without 
loss of nitrogen, the whole of the solids of a certain Toliime. 

'‘This, of course, must be taken into account when making calorimetric determina- 
tions with the dried materials.” 

The loss of nitrogen in the drying of feces, P. Sohweitzeb 
{Missotiri Sta. Bpt 1898, pp. 87-95).— A number of experiments were 
made to determine the character and amount of loss of nitrogen of the 
feces of steers fed timothy hay. When the feces were sterilized in 
closed bottles and kept sometime, there was no loss of nitrogen. Sam- 
ples were dried in air at 70*^ 0., and afterwards in an oil bath or oven 
at 101'^ 0.; in an oven at 101^, and over sulphuric acid.* Samples of 
fresh feces were treated with water and distilled. A number of determi- 
nations were made of the nitrogen in the fresh material and in samples 
completely dried in the usual laboratory methods. The results of the 
test follow : 

''The excrements of cattle on being voided have an alkaline reaction, owing to the 
presence therein of ammonia; they likewise contain skatol and sudoL This causes 
loss in nitrogen by drying, whether done by heat or water absorbing substances, 
which seems proportional to the intensity of heat, the length of time and the com- 
pleteness of the drying. 

Under the conditions prevailing in our digestion experiments, where drying was 
effected at a temperature not exceeding 70'^ C., and the dried material retained from 
3 to 7 per cent of moisture, the loss in nitrogen calculated for water-free excrements 
amounted on an average to 0.08 per cent. It is possible by proper managemept to 
effectively sterilize and preserve fresh excrements so that no nitrogen is lost and, 
perhaps also, the water contents are not altered,” 
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Proximate composition and calculated thermal value of feeds 
and feces, P. Schweitzer {Missouri 8ta. Bpt. 1898, loa-ion ). — 
The author eompares the determined heat of combustion of a nninber 
of feeding stuffs and of the feces of 3 steers with similar values calcu- 
lated on the basis of the thermal value of the proximate constituents 
of the materials. The calculated heat of combustion of feces was 
from 6.82 to 8.42 per cent lower than the value as determined. The 
calculated heat of combustion of the feeding stuff was 3.49 per cent 
lower. The results are discussed at some length. 

“Tho four proximate iirinoiples, commonly determined in a so-called feed-stuff 
analysis, eacli consist of groups of bodies which, while having something in com- 
1X1 OB, yet differ frpm one another in coinixosition, digestibility, and properties in 
general. I hold this to he true even in the case of crude fiber, where, perhaps, a 
reasonable doubt might be entertained of its composite character.” 

The determination of fiber in feeding stuffs, P. Schweitzer {Mis- 
souri Sta, Rpt 1898^ pp. 105-111). — A comparison of tlie official method 
with Miiller’s bromin and ammonia method, nsing excelsior, cornstalks, 
and corn leaves. The constituents of the crude cellulose obtained from 
the 3 materials with the 2 methods are described and the amounts esti- 
mated. The constituents other than fiber were also determined, and 
the results are summarized as follows, the crude fiber being determined 
in ¥os. 1, 3, and 5 by the official method and in Kos. 2, 4, and 6 by the 
bromin and ammonia method: 


Analysis of excelsior ^ eornstalhs, and corn leaves. 



Excelsior. 

Cornstalks. 

Corn leaves. 

1. ■ 2. 

3. 

4. 

5. 

6. 

Eth,e-r extract — 

■Alcohol extract.. ■ 

Grade ash 

■ Protein - , . - ' 

Fito... — 

“ Vaacnlose — ■ ......... 

.‘'‘Feotose*’ 

: Oteboliydraiea. ■' ' 

Per cent. 
1.08 
3,71 
.84 
1.26 
46. 73 
IG.li 
(17. 60) 
13.67 

Per cent. 
0.98 
3,75 
.84 
1.26 
46.26 
(16. 11) 
17. eo 
13.20 

Per cent 
1. 79 
27. 45 
3.72 
8. 53 
29. 52 
.69 i 
(11. 36) 
16. 94 : 

Per cent 
1.80 
27.17 
3.71 
8.50 
29. 34 
(.69) 
11. .36 
17. 43 

Per cent. 
1.87 
16.91 
10. 36 
14. 90 
23.94 
.38 
(15. 75) 
15.89 

Per cent. 
1.70 
16.88 
10.37 
14.93 
23. 21 
(.38) 
15. 75 ' 
■16.'78 ■ 


100,00 

i " ' 

1 100.00 

100. 00 

100. 00 

100.00 

100.00 


The effect of heating the samples under pressure in a Fapin digester 
for from 1 to 6 hours was tried, and the resulting fiber was examined. 
The conclusion was reached that “thedigester method is evidently not 
adapted to increase our knowledge of the fibers in feeding stuffs.” 

Iiactic acid detemunatiou by means of alcohol, G. Walck 
(Pharm,. Zig., 44 (1899), pp. 906, 907; abs. in Ghem. Genthl, 1900, I, 
JVb. 4, p. 5d/').— Soxhlet has shown that previous to the beginning of 
lactic acid production in fresh milk a certain time intervenes in which 
the lactic acid germs increase without any increase in the acidity of the 
milk. This period, which depends upon the temperature and the con- 
dition of the milk, Soxhlet has called the incubation, period, and he 
holds that milk should not be used beyond this period. 
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To determiii€^ tlie exact degree of acidity milk is titrated, using 
plienolplitlialein. as indicator, but in some north, German creameries 
this is <letermiiied approximately by the behavior of the milk on the 
addition of dS j)er cent alcohol. The author studied the relation between 
degree of acidity and tbe curdling with alcohol, and found that the 
ainoniit of 08 per cent alcohol required to curdle milk diminished as the 
degree of acidity increased. Milk which did not curdle when mixed 
with an equal volume of alcohol was found to have a small degree of 
acidity, did not curdle by cooking, required at most 2 cc. of decinormal 
alkali to neutralize 10 cc. of milk, and was suitable for cbildren. Milk 
wbich under similar conditions gives flocculexit curdling is said to be 
past the incubation period and no longer suitable for cbildreii. Milk 
which curdles on the addition of a small amount of alcohol is sour, 
will curdle when cooked, and is unlit for consumption. 

This siinxde metbocl the author believes to be useful for tbe rapid and 
sim|xle determination of the approximate acidity of market milk. 

Proceedings of the sixteenth annual convention of the Association of Official 
Agricultural Chemists, held at San Francisco, Cal, July 5, 6, and 7, 1899 ( 17, S. 
Dept, A(jr,, Division of Chemlstrif Bui. 57, jip. ISO). — This is a detailed account edited 
hy the secretary of the association, H. AV. Wiley. For a summary of the proceed- 
ings see E. 8. E., 11, 204. 

Bibliography for the use of the Swiss Crovernment analytical laboratories and 
similar institutions ( Littcralur- Fer^etchniss filr die Sehivdserisclmi Icantonalen Labora- 
torien U7id dlmUclie Untey'siicJiuwjsmistalten, Basel: Wakernagel; rev. in Ztsclir, JInter- 
such, Nahr. n, Gemmmtl., S (1900), No. 4, p. This compilation was made for 

the Society of Swiss Analydeal Chemists at their yearly meeting in Lugano in 1899. 

Investigations on caramel bodies, F. Stoli .12 (Zisclir. Ver. Deut. Zuckennd,, 1899, 
Nos. Sid, II, pp 800-807; 585, II, 2)P- 839-848), 

The deteimination of phosphorus in organic compounds, C. Marie {But. Soc, 
CJim. Prtm, 3, ser., 83 (1900), No, 1, pp. 44, 45). 

On the volumetric determination of boric acid, A. Stock (Compt. Bend. Acad, 
Set. Paris, ISO (1900), No. 8,pp. 516,517). 

Tests for cotton-seed oil and sesame oil in fats, J. Lynb (Ind. Lait, 85 {WOO), 
No. 15, pp. 114, 115). — Methods of detecting these oils in hutter, including the reac- 
tions of Becchi, Baudouin, and Halphen, are briefly discussed. 

Volumetric determination of the dirt in milk, A. Schlicht (Ber. Chem. Ilyg, 
Dniersticlmngsamtes. Madt Stralsund, 1894-1899, 81, fig. 1; al)s. in Ztschr. Untm'such. 

Nalir. 'n. Genussintl., 8 (1900), No, 5,p. 848). — Tlie milk is whirled in a centrifuge in 
a tube drawn out at the bottom into a narrow graduated neck. 

Handbook of practical hygiene, B, H. Bergey Peim.: Chemical Pub, 

Oo.,pp. 104). — “A short and concise laboratory guide for the sanitary analysis of 
air, water, soil, and the principal food materials ; also a chapter on the ventilation 
of buildings.” ‘ 

Estimation of the acidity of milk by means of alcohol, G. Wai^ck (Pharm. 
Ztg., 44 (1899), pp.' 906, 907; ahs, in Ztschr. 'Untersuch. Nahr. u, Qenussmtl,, .5 (1900); 
No,. 5, p. 843). ■ ■ 

' Human milk, I. CALLARi'(Gas’. Osp, e Clin., 81 (1900), No, 84,. pp, 848-850).'-^AiiSbh 
;,yses, are reported. ■ 

Detection of artificial organic coloring matters by means of spectral anal- 
ysis, J. Formanee (SpeMraianalgtischer Naohums orgmisch^' ParbsUffe. 

Beylm: J. Springer, 1900, pp. 104^196, ill,; rev. m Ztschr,- UnUrsuck Nakr. u, Gc- 
missmtl., 8 (1900), No, 5, pp. 875, 876), 
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.Analyses of resins, balsams, and gums; their chemistry and pharmacology. 
K. DinT'ERic^i ( Analyse der Sai'tze, Balsame %ind Gummihar^re nehst Hirer Chemie tm.d 
Plmrmalcogiwsie. Berlin: J. Springer^ 1900, pp. A text-book designed for 

use in scientlHc and technical laboratories. ■, 

, Ash analyses of some conimon plants, P* Schweitzer {Missouri St.a. Itpt. 1S98, 
p. SS ). — Tabulated analyses are given of purslane (Portidaoa oleracea), plantain 
{Plmitago major), Kentucky coiiee beans, and thorns of honey locust. 


BOTAHY. 

. The physiological role of mineral nutriftats, O, Loew ( U. 8, Dept, 
Agr,jDwision of Vegetable Physiology and Pathology BuL 18 ^py, 60 ), — In 
this biilletiu is presented what has been accomplished by the author and 
others in determining the physiological role of mineral nutrients in the 
plant and aiiiiiiai body. After a historical statement of the subject, gen- 
eral remarks on the mineral constituents found in organisms, and the 
general yalueof mineral salts considered from an ecological standpoint, 
the author takes up their physiological role. As physiological ele- 
ments, he considers potassium, sodium, calcium, magnesium, iron, phos- 
phorus, chlorin, iodin, carbon, hydrogen, nitrogen, oxygen, and sulphur. 
Of these, magnesium and potassium salts and phosphoric acid are held 
to be essential to every living cell. Sodium salts are not essential for 
the physiological uses of plants, but are for those of animals. Calcium 
salts are necessary to all higher plants and animals. 

In the present bulletin the author considers the physiological rdle of 
phosphoric acid, iron compounds, halogen compounds, alkali salts, and 
calcium and magnesium salts. Phosphoric acid is said to be essential 
to the production of lecithin and chromatin and plastin, the most essen- 
tial constituents of the nucleus and plastids. Cell division can only 
take place in the presence of an abundant supply of phosphoric acid. 
The chief function of lecithin is said to be in respiration, the fat being 
presented to the protoplasm in the form of lecithin. Phosphoric acid 
is also necessary for chlorophyll production, and potassium phosphate 
is an important cell constituent. 

The relatien between chlorophyll and hsemoglobin in the blood is 
pointed out, and the necessity of iron to both is shown. Among the 
fungi, Iron is not essential, and although manganese is often present in 
the ash of some of the higher plants to a greater extent than iron, it 
can not replace it in its physiological action. 

The action of the chlorids of potassium and soda is stated, the other 
compounds with chlorin being considered injurious. While beneficial 
to some plants in certain stages of growth, an excess of the limited 
amounts of the potassium and sodium chlorids required proved highly 
injurious.' ■ 

Among the alkali salts, potassium is shown to be important for the 
formation of starch and protein. Sodium salts can be disposed of by 
many plants, and it "'is, thought that compounds; of ■ soda, exert a favor- 
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able action in the ripening process of cereals. Sodium, it is claimed, 
can not replace potassium in the preparation of organic substances in 
plants. 

The physiological rble of calcium and magnesium salts is discussed 
at considerable length. Among other things, the author states that 
“iiiagnesium salts are poisonous iu the absence of calcium salts, while 
the absence of magnesium salts in an otherwise complete culture solu- 
tion will lead to a gradual stoppage of development. The formation of 
the nuclei and plastids requires calcium as well as magnesium salts, 
the former for the production of calcium nucleo-proteids and the latter 
for making possible the assimilation of phosphoric acid.” 

On the absorption of soluble salts by plants, E. Demoussy 
{Ann, Agron,j 25 {1899)^ Nos. 11^ 497-548^ 561-607 ^ dgms, 4 ), — 

The author conducted a series of experiments with peas, maize, colza, 
buckwheat, crimson clover, rye grass, wheat, and rye, to test their 
capacity to absorb through their roots the nitrates of potassium, 
calcium, sodium, magnesium, strontium, and barium, chlorids of 
potassium and sodium, and the bromids and iodids of potassium; also 
to ascertain the selective capacity of plants in separating a given 
substance from a mixed solution. 

Seeds were germinated in distilled water and the plantlets transferred 
to vessels containing known quantities of the salt under investigation. 
It was found that the abundance of nitrates in a plant depends upon 
the readiness with which they are separated from dilute solutions. 
Once within the plant, they are protected from the solvent action of 
the medium as long as the plant is alive, but are quickly difrused after 
the death of the plant. 

Provided the base with which the nitric acid is in combination is 
not poisonous, there is no difference in the absorption of the different 
salts. When presented alone, sodium nitrate is taken up as readily as 
potassium nitrate, and the nitrates of calcium and magnesium as well 
as those of sodium and potassium. The nitrates of lithium, strontium, 
aiid-barium are absorbed very slowly and their noxious effect is soon 
shown. The chlorids act in a similar manner to nitrates. Their role 
in the plant’s economy iss^hought to be greatly inferior to that of the 
''nitrates. ' , 

Investigations on the selective power of plants show that when the 
cultures contain nitrates and chlorids of the same base, more of the 
nitrate is taken up by the plant. More potassium is taken than sodium 
and in the presence of potassium sodium is not absorbed. Gaieium is 
not able to prevent the absorption of sodium. 

Some physiological effects of hydrocyauic-acid gas 
plants, W. G. Johnson (/Sci Amen 8up.y 48 {1899)^ No, ^ 

":20027s Jigs. This is a revision of a paper read by the author before 
the American Association for the AdvancemeEt of Science, August, 
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The history of the use of hydrocyaiiio-acid gas as an insecticide .is 
briefly reviewed and a number of experiments outlined^ in which the 
eflect of the gas on the foliage and vitality of a number of varieties of 
trees are reported, A number of thoroughly dormant trees were sub- 
jected for 30 minutes to gas generated by different amounts of potas- 
sium cyanid. Ho injury was noted ou any of the trees. 

In 1897 another series of experiments was conducted, in which trees 
in full foliage were fumigated at all hours of the day and in all condi- 
tions of weather. Within 5 minutes after the tents were removed, the 
petioles of the leaves were black to the base and the leaves fell a few 
days later. The following spring the leaves came out as normally and 
there was about one-fourth as much fruit upon the trees as on those 
which had been fumigated with a normal strength of the cyanid. 
Trees fumigated at night with double the quantity were comparatively 
little injured. The fruit buds, however, were destroyed to some extent. 

These experiments seem to indicate that the gas was most injurious 
to foliage during sunshiny days, late iu the fall, between 0 a. m. and 4 
p. m.; that dormant leaves in fruit trees treated with 0.2 gm. per cubic 
foot were uninjured; that burned leaves fall readily, and that treat- 
ment in the morning before 9 o’clock and in the afternoon after 4 
o’clock, even in sunshine, affected the leaves but little, while trees 
treated at night with normal doses are not injured at all. 

Other experiments are outlined, and in conclusion the author states 
that can say that the danger point where well- matured nursery 
stock is injured by hydrocyanic-acid gas is so far above the standard 
used that practically no damage can result from an overdose. With 
apple and pear there is practically no injury even with the strongest 
applications. Plum is slightly more susceptible, being injured at 0.G5 
gm. per cubic foot. In the peach the injury began at 0.5 gm. in well- 
matured trees, but it is fatal in low-grade trees at above 0.18 gm.” 

PhLotosynthesis by light which has passed through leaves, S. 
Grmmo-N ICompt Bend, Acad. SeL JParis, 129 {1899)^ M. ^6^ pp. 127 G- 
1278 ),^ — The results of a number of experiments in which light made to 
pass through leaves exerted upon the photosynthesis of other leaves 
are reported. In the case of sycamore, maple, chestnut, beech, and 
mulberry, the leaves having approximately the same thickness, there 
was considerable carbon assimilation when one leaf was superimposed 
upon another, and the same was true, but to a less extent, when large 
thick leaves, such as barberry, Frnnm cewws, etc., were used. How- 
ever, when two or more leaves were superimposed under the same con- 
dition, there was generally a slight liberation of carbon dioxid. The 
passage of the light through a single leaf still contained sufficient force 
to serve for the photosynthesis of the leaves which were shaded. The 
light traversing the leaves has its photosynthetic power reduced not 
only on account of the absorption of the chlorophyll through which it 
passes, but also by absorption through any iineolored portions of the 
leaves, the tissue of the leaf, and the protoplasm. 
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If a ieaf blaiicliecl with alcohol be j)laced. oyer another, the energy of 
assimilation is reduced from 2 to times, and a natural albiiial leaf 
reduces it two or more times. A green tobacco leaf jilaced over another 
reduces the photosynthesis of the under leaf 5 times as much as an 
albinal leaf of the same plant. 

From these iiivestigations it is apparent that the principal cause of 
the reduction of assimilative power of leaves shaded by other leaves is 
due to the absorption by the chlorophyll. 

Photosynthesis and the coloration of plants, E. Gkippon (Am. 
ScL Nat Bot^ 8. ser., 10 {1899)^ JVo. pp, 1-123. pis. an 

extended series of observations the author has sought to ascertain the 
relation between the assimilative energy of plants and their color. 
The 6xi)eriments are grouped into classes as follows: Phanerogams 
with dark green foliage and those having other colored leaves than 
green, parasites and saprophytes; and the action of color in connec- 
tion with light, heat, and various salts. The specimens under exami- 
nation were placed in a form of apparatus containing air of known 
composition, and after the usual exposure analysis showed what change 
had taken place. In this way a proportion was established between 
the different plants under the varying conditions. 

The coloration of the leaves of phanerogams was found to vary 
widely. The intensity of the green of the chlorophyll is said to depend 
upon the thickness and differentiation of the mesophyll and upon the 
number, size, color, and distribution of the chromoleucites. All these 
factors have an important bearing upon photosynthesis. In some 
plants the green may be masked byanthocyan and erythrophyll, or the 
chlorophyll may be wholly wanting as in variegation. It was found 
that in nearly related species and varieties of plants differences in the 
intensity of coloration were apparent. In the case of cereals, lettuce, 
begonias, and fuchsias, those having deep green leaves j)ossessed a 
greater assimilative energy than the light green ones. In the case of 
^peaches, plums, cannas, and chrysanthemums the pale green leaves 
assimilated most actively. Among the iilants having various colored 
foliage it was found that red beets, imrple Frtimis pissardi^ 

purple sycamore, cannas, arims, and pelargoniums assimilated less 
than varieties of the same plants having dark green leaves.. In the 
case of red atriplex and beech, which have the coloring matter in their 
epidermis, and the purple barberry, whose coloring matter is in the 
palisade, their assimilative energy equaled thar of species of the same 
plants which were rich in chlorophyll. In leaves which redden and 
fall in the autumn the liberation of carbon dioxid is said to take place 
for some time after the appearance of the red coloration. There is 
some little assimilation, but it is masked by the respiration. The chlo- 
roleucites after awhile are completely disorganized- The anthocyan 
appears in all the cells and the leaves take on the red coloration. They 
continue to respire for a time, but soon perish. Grape leaves which 



1012 


EXPEEIMElSfT STATIOK BECORI). 


do not normally take on a red coloration sometimes bekavo during 
August and September in a manner analogous to that just described. 
This affection, which is known as roageot,” is in reality an autumnal 
reddening brought about accidentally and prematurely by unusual 
meteorological conditions. 

The investigations of the parasites and saprophytes showed that 
the terrestrial orchids occupy an intermediate position, so ffir as photo- 
synthesis is concerned, between the green leaved plants and those 
which live wholly as sax)rophytes. Lmodormn abortivum^ a plant 
which possesses highly colored foliage, although containing a consider- 
able quantity of chlorophyll, seems to be without the ability to utilize 
the carbon diosid of the air. 

Among those plants which are able to form chlorophyll in darkness, 
the pihon pine decomposes carbon dioxid when brought into the light. 
Whether the chlorophyll in this case differs from that produced in the 
light is not determined. Intensity of green coloration and structure 
were found to vary with thexefrangibility of the rays to a considerable 
extent. Heat, within certain limits, increases the thickness and dif- 
ferentiation of the mesophyll of leaves and the dimension and color of 
the chloroleucites, and as a result increases the photosynthetic ability 
of the plant. 

The author states that it has long been known that nitrates and the 
salts of iron favor the production of chlorophyll and as a result increase 
the assimilative energy of the plants. Copper salts when added to 
nutrient solutions in very small quantity, as 1 to 10,000 or 1 to 20,000, 
while attacking the roots and retarding growth, increase the color of 
the chloroleucites and also the intensity of the color of the plant, assist- 
ing materially in the assimilative energy. Sodium chlorid is unfavor- 
able to the formation of chlorophyll, and gives to plants a greenish 
yellow or pale green color, which is quite characteristic. At the same 
time the mesophyll of the leaf is thickened, but the structure is not 
favorable to an increased utilization of carbon dioxid. An excess of 
lime, among other causes, results in chlorosis of a number of plants. 
These plants take on a yellowish color and the photosynthesis is reduced 
to one-fifth or one-sixth that of normal leaves in case of the pear and 
■"' 'grape. . ^ ' 

The presence of copper in plants and the quantity they may 
contain, E. Hegkdsl {JBuL Soo» JBot, Fruift,c6j 46 (1899)^ Wo. *2, pp, 
45).— It is stated th&it Polycarpwco spirostylis so frequently contains 
copper that in Australia its growth is considered an indication of the 
presence of copper. Analyses of the above plant are quoted where 
* 30 mg. of copper per kilogram of dry weight were found, and a second 
content of 560 mg. per kilogram dry weight where plants grew in soil 
: very rich in copper. 

The author states that the seeds of Quassia were observed 

to contain considerable q uantities of copper, and upon analysis 100 gm. 
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of the asli of tlie eiitiie seed gave 0.698 gin. of copper, and the ash 
without the seed coat gave 0.254 gm., showing that the greater portion 
was in the seed coat. 

In a similar way Viola calammaria m ssid to contain considerable 
quantities of zinc, and the x>reseiice of the plant usually indicates zinc 
in the soil. 

The root tubercles of plants, L..Hiltneb {SelsK Klioz, i Lyesov.^ 
192 {1899)^ Feb.^pp, 425-462 ), — After summarizing the previous investi- 
gations relative to the assimilation of free atmospheric nitrogen by the 
organisms in the root tubercles of leguminous and other plants, the 
author states his views as to the i>rocesses which take place within the 
tubercle. It is claimed that assimilation of nitrogen can take xjlace 
only after the develoj)ment of the organism and establishment of recip- 
rocal relations between it and the host plant. The ability to transform 
free nitrogen into a form assimilable by the plant is not confined to a 
single genus of bacteria or fungi. In the tubercles of legumes are 
found true bacteria, in eleagnus are organisms intermediate between 
bacteria and fungi, in the Oyiieracem are found entorrhiza, and endo- 
tropic mycorrhiza in the tubercles of Podocarpus, and, according to 
some investigators, physiologically similar organisms are found in 
sago. 

The author concludes that all the organisms in question appear as 
true parasites and are to a greater orlesser degree injurious to the host 
plants. The parasitic action of the tubercle organisms is shown by the 
secretion of certain peculiar substances. If a tubercle from an alder 
tree be triturated in sterilized water and filtered through a Chamber- 
land filter and young alder plants inoculated with the filtrate, the root 
hairs of the alder begin to shrivel and deformities similar to those 
which take place on infection with the bacteria are xiroduced, although 
no tubercles are found. It is as yet unknown whether these secretions 
aid in inducing the assimilation of free nitrogen. 

The injurious influence of the secretory iiroducts disappears when 
the tubercles attain their final development, but since these products 
continue to form inside the mature tubercle the supposition is that 
they are immediately converted into substances harmless to the plant. 
Such a conversion takes place with the cooperation of the host ]}lant by 
supplying the organism with a part of the nutritive substances pro- 
duced by the qilant. This is further corroborated by the fact that from 
legumes and alders bacteria can be grown only in nutrient media con- 
taining extracts from the roots of leguminous or alder plants. The 
exclusive preference which is shown hj Bacillus radicieola to legumV 
nous plants tends to i^rove that Leguminoseie alone are capable of pro- 
ducing the substances necessary for bacteria, the nature of which is 
being investigated. Starch apparently serves only in part as a 
ent material for tubercle organisms, as is seen in the active tubercle 
contaming more starch than can be immediately consumed. 
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The. host plant not only tends to render harmless the metabolic 
processes of the parasite, but it offers direct resistance to the parasite. 
In leguminous plants, as well as in the alders, mucous threads 
are found soon after the infection inside many roots of the hairs. 
However, tubercles are not always found where mucous threads 
have appeared. The number of tubercles is comparatively small. 
In the case at least of the alder the tubercles are formed only when 
the mucous threads penetrate the root cells and xmcli the nuclei. 
Having attained this, they are no longer liable to absorption by the 
host plant. In tubercles in the process of formation the bacteria 
endeavor to protect themselves against the host plant by forming 
bacteroids and sporangia which x>resent an increased surface for the 
absorption of gases. Owing to such an adaptation, they are enabled 
to construct from the atmospheric nitrogen albuminous compounds 
which are gradually taken up by the j)lant. By microchemical tests 
substances resembling albumin can be observed both inside and around 
the bacteroids in tubercles of legumes, alders, and eleagnixs. These 
substances, which are of a faint green color, are soluble in water in 
the case of the legumes, but insoluble in case of the others, and are 
transported through the usual channels to the aerial portions of the 
plant. 

Legumes and alders with active tubercles are resistant to a second 
infection by tubercle organisms, but they are not immune when the 
tubercles are inactive. 

Toward the fall of the year, when the supply of carbohydrates on the 
part of the plant ceases, the process of assimilation of atmospheric nitro- 
gen stops. The tubercle organisms are not all absorbed by the plant 
owing to its weakness at that time. In the remaining tubercles the 
nitrogen content falls to a minimum. 

In conclusion the author claims that the relation between the tubercle 
organisms and their host plants is that of two contending parties. The 
bacteria draw on the nitrogen of the air in their endeavor to make up 
the deficiency of nitrogenous substances which are taken from them by 
the plant. — p. pmEMAN. 

Lessons in botany, G. F. Atkinson (Aew? Torlc: Smry MoU Co., 1900, j>j), 
XV-j~S6S), — This hook is an ahhreyiated and simplified edition of a previous vrork 
hy the anthor (E. S, E., 10, p. 611), and is designed for the use of pupils in secondary 
schools where short or half-year courses in botany are given. 

The first chapter is devoted to a study of seedlings, and this is followed by chap- 
ters on shoots, buds, and protoplasm, after which the same order as that observed 
in the larger book is followed, the technical matter being to a great degree simplified. 

Minnesota plant life, C. Macmillan (Minnesota Bot. Studies, S,se7\, 1S99, jpp, 568, 
pis. 4yji§8, MO ). — In this work the author seeks to give the reader in popular though 
exact language an idea of the diversified plant life of the State. The different 
groups of plants are reviewed in their natural order, some of the plant stractures 
and behaviors described, and some ecological problems explained, the hope on the 
part of the author being to inspire a desire for a broader knowledge^ a deeper inter- 
est, and a truer appreciation of plant life. 
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Hew or little known Me:!cican grasses, F. Lamson-Scribni 3 r ( K De^t. Jgr., 
ZHvision of Agrostology Cir, 19, pp. 4, fig, /).~Tlie author <lescril 3 es a mimber of spel 
cies of grasses which are new to science and gives notes on a number of others, all 
of which were collected by C. G. Pringle during the season of 1899. The new spe- 
cies and varieties described are: Z^aniciirii pilosum macrmiilmm, 1\ viscUellimi, P. 
'mulUrameum, P. aTbomaoulatim, Arena micrantTia, and A. sUpoides. 

Native and introduced grasses found at Stillwater., Okla., J. H. Bone (OJda- 
hofiia Sta. Mpi, 1899, p, 87). — A list of some 45 species of grasses is given, together with 
the common and scientific names, period of growth, and date of blooming. 

Native food plants, J. H. Maiden {Dept, Agr. Xeiv South Wales, Misc, Pub. 282; 
P 2 >. 05), — A botanical description is given of a large number of Australian native 
food plants. 

Inventory of foreign seeds and plants, O. F. Cook ( P. S. Dept Agr., Division 
of Botany, Inventoi'y 5, pp, 62). — A list of species and varieties of plants recently 
introduced through the Section of Seed and Plant Introduction of this Department. 
Most of this material ivas collected in France, Italy, and Algeria by W. T. Swingle. 
Ill addition to this list, miscellaneous collections from a number of sources are 
mentioned. 

Inventory of foreign seeds and plants, O. F. Cook ( U. S. Dept. Agr., Division of 
Botany, Inventory 6, pp. 15). — This circular contains an inventory of foreign seeds and 
plants collected by B. Lathrop and D. G. Fairchild in Austria, Italy, and Egypt. 

A revision of the western North American pliloxes, E. Nelson ( Wyoming Sta. 
Ppt. 1899, pp. 1-36). — This revision contains a summary of our knowledge of western 
species of phlox, together with descriptions of a number of new species and varieties. 
It was presented by the author as a thesis for a degree in the University of Wyoming. 

A preliminary ecological study of the native and introduced plants of the 
vicinity of Columbia, Mo., F. P. Daniels (Missouri Sta. Rpt. 1398^ pp. 124-156).— 
A study was made of plants in their native localities with special reference to their 
culture, conditions of soil, and climate and other environmental conditions. A list 
of the flora of the regions is given, arranged, according to the ecological distribution 
of the plants. 

Culture esiperiments on the adaptation of plants to climate, G. Bonnier 
(Compt Rend. Acad. Set Paris, 129 (1889), No. 26, pp. 1207-1218).— are given on 
a number of investigations made under the authoFs direction, in which the eftect of 
Mediterranean climate on a large number of plants is shown. The differences between 
the cultivated plants and those in the original conditions are pointed out. The 
author thinks that it is possible that a great number of plants maybe able to change 
their form in order to adapt themselves to Mediterranean conditions. 

Plasmolytic studies on the growth of cell membranes, 0. Reinhardt {FmUckr. 
Sclmendener, Berlin, 1899, pp. 41), 

On the cytological phenomena preceding and accompanying the formation 
of the teleutospores of Puccinia liliaoearum, R. Maire {CompL Pend. Acad. Set'. 
Paris, 129 {1899), No. 21, pp. 889-841).— HoteB are given on the various cytological 
changes which are observed in this fungus which is parasitic on the leaves of 
Ornithogalum pyrenaienm. 

The fixation of carbon by leaves, H, T. Brown (Nature, 60 (1899), No. 1559, pp. 
474-483, dgms. Presidential address before Section C of tbe British Association 
for the Advancement of Science. Photosynthesis is described and some experiments 
on the rate of carbon dioxid assimilation are briefly outlined. A brief review of this 
giYCiJim Jour. Hort., 51(1899), No. 2661, p. 271, 

Protein synthesis in phanerogams, B. Hausteen (Jahrh. Wiss, Sot, S8 (1899), 
No. S, pp. 417-486, figs. 2). ■ • 

The physiological significance of alcohol in the vegetable kingdom, F. Maz]6 
(Compt.Pmd. Acad. Sd. Paris, 128 (1899), No.26,pp. l608-m0)^ 

On the presence of formaldehyde in plants, G Pollaoci {Pol. CMm. Parm., SS 
(1899), p. 601; ahs. in Chem, Ztg., 23 (1899), No.M, 352fi—A. number of 
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©xpcrinaents are briefly outlined from which the author conclndeH that tormaldehyd© 
is formed in green leaves in the sunlight. 

Effect of arsenic on plants, K. Bouilhac {Bui. Soc. Bot, B^anee, 46 (1899), jk 64),— 
A. number of fresh water algje are said to absorb arsenic acid from arsenates without 
apparent injury, while the growth of one {Sohisothrix lardacea) appears more favor- 
ably influenced by arsenic acid than by phosphoric acid. 

Influence of electricity on plants, H. Euler (Ofcer. K. Sremh. Vetensh. Ahad 
ForJmndt.f 1S99, yo.5Gf pp. 609-6^9). 

The effects of t .e fog at Chiswick (0-ard. Chron.^ B. ser., {IS99), No. 67Bf 
p. 336 ). — Notes are given of the effect of prolonged fog on plants. The leaves became 
very tender and later appeared as tliougb badly scorched. The worst injury 
appears to have been done to plants grown under glass. 

The assimilation of atmospheric nitrogen by the mycelium of aerial parts of 
plants, L. Hiltker {Centhl. BaM.u. Par., 2. Alt., 5 {1899), No. 94, pp. 831-837 ). — On 
account of the reputed symbiotism between darnel and the fungus infesting it, cul- 
tures were made of the plant, comparisons being made with LoUumitaUcmn, which is 
supposedly free from the fungus. There was apparently some gain of nitrogen in the 
darnel, but the author does not feel warranted in drawing conclusions from the 
experiment. The investigation is to be continued, when it is hoped to obtain well- 
developed seed, the fungus mycelium being much more abundantly developed in the 
seed than elsewhere. 

Alinit: A bacteria of the soil {Florists^ Exchange, 11 {1899), No. 44, p. 1104). 

Is the Alinit bacterium a single species ? E. Hartleb {Cenibl. BaH. u. Par., B. 
AU., 5 {1899), No. Bl, pp. 70S-71B ). — Studies were made of Bacillus ellenhachensis. B. 
megatherium, and B. subiilis, and the author claims they are specifically distinct. 

The assimilation of atmospheric nitrogen by Alinit bacteria, J. Stoklasa 
{€mm. BaU. u. Par., B. AhU, 5{1899), No. 10, pp. 350-354; 6 {1900), No. 1, pp. BB-B4).— 
The author reviews a number of experiments with wheat, in which it is claimed 
there was a marked gain due to Alinit inoculation. 

Results of experiments with Alinit, O. Lehman^t {Beut. Landw. Presse, B6 
(1899), No. 8B, p. $38). 

Investigations of Alinit, W. KRtlGBR and W, Bcnmm^wmD {Landw. JaJirh.,B8 
(1899), No, S-4,pp. 579-591 ). — A report is given of experiments in the laboratory and 
pots with Alinit to determine its ability as an assimilator of atmospheric nitrogen. 

* In the culture experiments beets, potatoes, oats, mustard, and rye were grown and 
comparisons made with and without Alinit and applications of nitrate of soda. In 
every ease the application of the Chile saltpeter gave the greatest yields, and only 
with beets did the Alinit give any increase over the noninocnlated lots. The oon- 
clnsion of the authors is that in practice Alinit is without value. 

On the hybrid fecundation of albumin, H, Devries {Compt Mend. Acad. Sci. 
Fafw, 129 {1899), No. B3, pp. 7^5-755).— Notes are given by the author on a number 
of investigations on the immediate effect of cross fertilization on the development 
of endosperm of seeds. The examples cited are mostly from experiments conducted 
with sweet and starchy varieties of maize. Numerous cross-fertilization experi- 
ments were made with the result as shown by the seed that immediate effect of the 
pollen was very marked. 

Investigations on Xenia of maize, C. Correns {Ber. Deut. Boi. GeselL, 17 
(1899),:' No, 10, pp. 410-417 ). — ^A preliminary note is given of the author’s investiga 
tions on the influence of pollen upon the endosperm as shown in the crossing of 
races and varieties of maize. A number of fundamental principles are laid down as 
to the prepotency of one or tbe other parents. 

Some thoughts on hybridizing, W. A. Christy {Amer. Florist, 15 {1900), No. 
suggestive notes on this subject. 

Concerning the use of some well-known coloring reagents in microscopic 
investigations, M. Claudius (Cmtbl Bakt. u. Par., B.Abt, 5 (1899), No. 16-17, pp. 
579-581). 
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Meteorological report, 0. B. Eidgaway ( Wyoming Sta. E^pt 1899^ 
3£et, Ept 1898^ p. ^4).-— A brief statement of tlie equipment of tlie sta- 
tion for meteorological observations, witli tables giving* daily observa- 
tions on temperature, terrestrial radiation, relative liumiclity and dew- 
point, atniospberic pressui*6, and wind movement at Laramie, Wyo., 
for each month of 1898,. as well as weekly means of soil temperatures 
and a monthly summary of precipitation and evaporation for 1891-1898. 
The summary for 1898 is as follows : 

Tem%yerainre (degrees E,). — Highest, 88, June 30 ^nd July 26; lowest, —23, January 
26; mean for the year, 38.3; highest daily range, 57, June 29; lowest daily range, 3, 
February 22 ; mean daily range for the year, 26.4. Mean relative for the 

year, 57.6; lowest relath'e, 13, July 26 and September 19. Dew-point, — Highest, 58^, 
July 10 ; lowest, — 21^^, December 9 ; mean for the year, 23.8'- . Terrestria l radiation. — 
Highest, 12^, June 11 ; mean for the year, 3.9^. Atmospherie pressure (inches). — High- 
est, 23.408; lowest, 22.47 ; mean for the jmar, 23.020. Preeipitation (inches). — Highest 
monthly, 1.88 in June; lowest monthly, traces in September; highest during any 
single storm, 0.55, August 4; mean for 8 years, 9.95. Evaporation. — Total for 6 
months (April 15 to October 15), 41.4 in.; greatest monthly, 10.33 in. in June. 
Wind, — Prevailing direction, southwest; greatest velocity, 60 miles per hour; total 
number of miles traveled during the year (351 days), 99,571; greatest number of 
miles travtiled in 1 month, 11,118, in March; lowest number of miles traveled in 1 
month, 4,854, in August; average number of miles for each month, 8,297.6; greatest 
number of miles in 1 day, 700, October 3; least number of miles in 1 day, 24, August 
17; mean daily distance traveled, 283.7; mean hourly distance traveled, 11.8. 

Climatic conditions of Oklahoma, J. Fields { Oklahoma Sta. EpE 
1899^pp, 41-45), — The general climatic conditions of Oklahoma and their 
relation to the character of farming i>ursued are briefly discussed. It 
Is stated that the amount and distribution of rainfall, is the most 
important factor in determining the class of farming which may be 
profitably undertaken. 

(As in the States north and south of Oklahoma, the rule is that the rainfall 
decreases from east to west and with increased elevation. The evidence is conclu- 
sive that eastern Oklahoma has sufficient rainfall so distributed tliroiighoiit the year 
as to make the cultivation of most ordinary farm crops reasonably safe, except on 
high, sloping xiplands. It is equally well settled that western Oklahoma is best 
adapted for grassing purposes ; that the soil there had best be left in the natural 
grass crop, unless irrigation is practicable, or in case of some creek or river bottom 
land. 

'‘There is a middle section, the boundary lines of which can not be exactly stated, 
rhe fitness or unfitness of which for farm crops can not be stated with equal 
positiveness.^'* 

Tables preiiared by J. I. Widmeyer show the monthly and amiual 
mean temperatures for 8 years, 1891-1898, at Oklahoma City, and for 4 
years, 1895-1898, at Stillwater, Okla.jand the total monthly and annual 
precipitation for periods ranging from 4 to 10 years at 10 places in the 
Territory. ' , . 
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•Meteorological observations at Micliigan Agricultural Experiment Station 
for the year 1S97, R. C. Kebzik (MichUjan Sta. Upt, .lS9S,p>p‘ 143-167). — Talnilated 
daily and montlily summaries of observations during 1897 on temx>eratiire, pressure, 
precipitation, humidity, cloudiness, wind movement^ etc. 

The suinmary for the year is as follows: Mean teiui)erature, 47.91^ F.; hiiiuldity, 
91 per cent; atmospheric pressure (reduced to 32'-'' F.), 29.115 in. ; cloudiness, 53 per 
cent; amount of rain or melted snow, 34.63 in. ; snowfall; 39i in. ; number ot tluni-- 
derstorms, 16. 

Weather report for 1899, G. T. L. (Ar/r. Students’ Gaz,, n. sm\, 9 (1900), No, 6',pp. 
188, 189). — A record is given of observations at the Royal Agricultural College, 
Cirencester, on temperature, rainfall, cloudiness, rainy days, and sunshine. 

Observations made at the Blue Hill Meteorological Observatory, Massachu- 
setts, IJ. S. A., in the years 1897 and 1898, A. L. Rotch bt al (A-mi. Astron. Observ. 
Sarvard Col., 48, pi, 8, pp. 131-880),— This contains the usual reports of meteorologi- 
cal observations made during 1897 and 1898, with an appendix l>y H. H. Clayton on 
measurements of cloud heights, velocities, and directions during the cloud year’' 
of 1896-97, 

The weather, R. J. Reddixg (Georffia Sta. Bui, 46, pp. 33-57). — A brief account 
of rainfall at Experiment, Ga., during the period from January to November, 1899, 
iBclnsive, and mean temperature and rainfall for the period from May to August, 
meiusive, for each year from 1890 to 1899. 

Meteorological observations in the United Kingdom {Jour. Moi/, Agr. Soo, 
England, 3. ser., 11 (1900), pt. 1, pp, 183, 184). — A tabular record is given of rainfall, 
temperature, and bright sunshine for England and Wales during 1899, with average 
and extreme values for previous years, and of the rainfall of 1899 and of the previous 
10 years with the average annual fall for a long period as observed at 38 stations 
situated in various parts of the United Kingdom. 

The campaign against hail in 1899, F. Blasig (AUL Afem, I. IL Soo. Agr. 
Gorma, 40 (1900), No. 1-8, pp, 39-51), 

An improvement of the telegraphic weather service, R. Bornstein (Mitt, 
Dent. Zandtv. Geaell,, IS (1900), No. 3, pp, 17, Discusses the question of the 
di^emmation of forecasts. 


WATER— SOILS. 

Soil investigatioiis, H. Snyder (AKnnesota Sta. But d5, .pp, S4j 
figs. 8).— The work here reported is a continaation of previous investi- 
gations (E. S, R., 7j pp. 476^ 4775 484) and deals witli the chemical and 
mechanical composition of soils, the available' plant food, the character- 
istic features of Minnesota soils, and the conservation of fertility. 

The ehemieal eomposition of soils (pp. 1-39), — Analyses of 124 samples 
of soil (including surface soils and Subsoils) from 64 different localities 
in Minnesota are reported, with descriptions of samples, explanations 
of terms, and interpretation of results. 

The author’s main conclusions regarding the 4 most important soil 
constituents as found in Minnesota soils are as follows : 

“Xtme.— Soils which contain from 0.3 to 0.5 per cent or more of lime and from 0.1 
to 0.4 per cent of combined carbon dloxid, and are not strongly charged with alka- 
line salts, are reasonably well supplied with active lime componnds, . . . 

Nitrogen . — Prairie soils of average fertility show high percentages of nitrogen. 
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\ irgiii soil from tbo Kod Kivor Vfilley lias, been found witli 0.6 per cent of nitrogen. 
Soils of average fertility contain from 0.15 to 0.20 per cent. With less than 0.07 per 
cent there is nsmiUy u decided deficiency. The availability of the nitrogen depends 
largely upon the condition of the soil. If there is a good\snpply of available lime 
or other basic matter the conditions are favorable for iiitriiicatioiij and a smaller 
percentage amount of nitrogen will suffice for crop growth. . . . Average soils 

with 0.15 per cent of nitrogen and with a good stock of available lime are not apt 
to he deficient in available nitrogen. . . . 

Potash, Soils that contain 0.4 per cent of potash and 0.4 to 0.5 per cent or 
more of lime as carbonate or sulphate are as a rule well supplied with available 
potash. ... 

Phosphoric acid.— A soil that gives an alkaline or neutral reaction and contains 
0.15 per cent of phosphorus pentoxid, and is well supplied with organic matter and 
lime, is amply provided with phosphoric acid, and under such conditions the exten- 
sive nse of phosphate fertilizers is not required except possibly for special crops. ” 

The mechanical comimsition of soils (pp. 40-50). — Mechanical analyses 
of 28 typical Minnesota soils are reported, with descriptions of samples, 
interpretation of results, and a discussion, with illostrations, of the 
mineralogical character of the soil particles and the influence of lime, 
humus, and alkali on the texture of soils. 

The available plant food of soils (pp. 57-67). — An account is given 
under this head of determinations of the sap acidity of a few agricul- 
tural plants; a comparison of the Dyer (extraction with 1 per cent citric 
acid) and Goss (extraction with 4-normal hydrochloric acid) methods 
for determining available plant food in soils, and experiments in grow- 
ing wheat in soils extracted with acids. The sap acidity (calculated as 
citric acid) was found to vary from 0.48 per cent in case of wheat to 1.02 
per cent in clover. 

The results by the Dyer and Goss methods on 3 soils were as follows: 


Available phosphoric acid by Dyer and Goss meihods. 



Soil A, 
very fer- 
tile. 

Soil B, of 
average 
fertility. 

SoilC. 
old grain 
field. 

Totftl phosphoric acid - 

Per cent. 
0. 230 

Per cent. 
0.170 
. 023 

Per emt, 
0. 150 
. 034 
.018 

Available phosohoric acid, Dyer method - 

,018 

Available phosphoric acid, Goss method 

.061 

. 032 


The Goss method gave results which were more consistent and more 
in accord with the known fertility of the soil than Dyer^s method. 

A sample of soil of average fertility from the station farm ( B, referred 
to above) was extracted with a 1 per cent solution of citric acid for 3 
months, a small amount of nitrate of soda added, and wheat grown, 
normal vigorous plants being produced. 

The extraction of the soil with citric acid had failed to remove all 
of the available phosphoric acid. An examination of the soil before 
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and after extraetien and the growth of the wheat gave the following 
results : 

ContposiUou of h-oil before and after extraction and growth of tv heat. 



Original ! 
1 soil. 1 

i 1 

Soil after ex- 
traction and 
growth of 
' wheat. 

Total pliosplboTic acid 

1 

Per cent. 

1 0. 17 

i Per cent. 

0. 14 

T'otal nitro*-'eu. ...... . .. .. 

.23 

.20 

UuiSillS ....... . . . . . - 

: 3. 94 

3.81 

Hiunic p]i(tspburi<* acid ' 

.04 * 

.04 

Pho.spboric iudd of iitimid acid precipitate 

.Fotusli bsoinble in hydrochloric acid 1.115 sp. gr.) 

Total insoiiiblc aiatter 

.03 

.21 

83.76 

1 

.03 

.15 

86.40 



“Tbe tliree montlis' treatment of tlie soil resulted in the removal of a larger pro- 
portional niiioiint of the potash than of the phosphoric acid. Onlj a slight change 
in the i>ereei!tage amoniits of hnmns in the soil before ami after the treatment is to 
be observed, while the phosphoric acid content of the bnmns and the humic acid 
precipitate remtiin unchanged, . . . 

‘^*The bumic pbospbates evidently have a material power to resist the action of 
acid solvents, but readily yield to alkaline solvents. . . . 

‘‘That the citric acid did not change some of the available phosphoric acid of the 
soil to active forms and that the source of the plaut’s phosphoric acid was that 
combined with the organic compounds was proven by direct experiment. 

‘•Two kilograiiia of soil B was extracted with dilute hydrochloric acid and the 
humus obtiuned in the usual way. The humus was dissolved and treated as de- 
scribed in a former hiilletin (E. S. R., 7, p. 477). From the Mlograrn of soil 60 gm. of 
puritied humic material were obtained. The humus was mixed with acid-extracted 
sand, and a small amount of carbonate of lime and nitrate of soda. When wheat 
was seeded in this medium, normal plants were produced.’’ 

While extraction with -J-normal hydrochloric acid was not directly 
tested, it is claimed that the results obtained in the experiments with 
the citric-acid-extracted soil indirectly prove that -|^-normal bydro- 
ehloric acid would not be effective in removing all ot the available 
phosphoric acid. The author concludes that ‘‘both Dyer’s and Goss’s 
methods are, without doubt, applicable to certain types of soil, but not 
to those where a large part of tlie plant food is in organic forms.” 

The solubility of the potash of the 3 soils used in the above investi- 
gations ill l-normal calcium chlorid, alkaline annnoniiiin chlorid,^ and 
1 per cent citric acid was determined with the following results: 


SoluMUtg of soil potash in diferent solvenU. 



Potash soluhle in — 

1 'normal 
calcium 
chlorid. 

Alkaline 

ammonium 

chlorid. 

1 per 
cent cit- 
ric acid. 

Soil A, very fertile ' ■ 

Per cent. 
0.025 
.015 

Per cent. ■ 
0.07 
.02 
.02 

Percent 

0.02 

.01 

.01 

Soil B, of average fertility 

Soil C, old grain field . . . 

.'021,: 


* Prepared by dissolving 10.68 gm. of crystallized, ammomnm chlorid in 1 liter of 
ammonium by droxid. 
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The results were not satisfactory. ^^'Soils known to be. deficient in 
available potash gave higher percentage amounts of soluble potash than 
soils known to be well supplied with this element.^’ ^ 

Char aeteristio features of Minnesota soils and eonsermMon of fertility 
(pp. 68-84). — From analyses of 72 samples of surface soils and 52 sam- 
ples of subsoils the following averages are obtained : 


Average composition of Minnesota soils. 


! 

Surfoce i 
soil. : 

Subsoil. 

Insoluble matter 

Potash 

j Per cen t. • 

■ ! .43 

Pet ce-nt. 
82. 41 
.40 
32 

Lime 


‘ 1. 29 

1.78 

Magnesia 

.61 

.80 

Iron and ai uminia 

7.20 

8.32 

Pbosiiboric acid 

.20 i 

.17 

Sulptiuric atud ^ 

.10 : 

.06 

Carbonic acid T. 

.62 

.93 

Volatile n>atter a 

8.98 

1 5.33 

Humus 


3.66 

Nitrogen 


.20 

i .10 


a The humus and nitrogen form a part of the volatile matter. 


''A characteristic feature of nearly all of the soils of the State is a large amount of 
lime in the form of disintegrated limestone. Only a few soils have been found defi- 
cient in lime. . . . Not only is there a large amount of lime, but also a large 

amount of magnesia. . . . This large amount of basic matter takes an important 

part, both directly and indirectly, in imparting fertility. . , . The large amount 

of lime in the soils prevents the formation of acid soils and the plant food from 
becoming unavailable. ... 

“In the 72 surface soils only 2 were found to contain less than 0.15 per cent of pot- 
ash and 6 less than 0.20 per cent, while 23 soils contained 0,50 per cent or more, the 
average amount being 0,43 per cent. The average soil of this State is well supplied 
with potash. 

“In the soils examined about the same amount of soda as of potash was found. 

. . . In only 3 out of 72 soils was there less than 0.1 per cent of phosphoric, 

acid. ... 

“A close relationship was observed between the amounts of nitrogen and humus 
of the soil, a high percentage of nitrogen being accompanied by a high percentage 
of humus. Asa rule, there were from 10 to 12 parts of humus to 1 of nitrogen. 
. . . Many of the rich prairie soils contained originally 0,4 per cent or more of 
nitrogen — about a third of a pound of nitrogen in a cubic foot of soil. After 20 or 
26 years of grain cultivation the nitrogen has been reduced to about 0.25 per cent,^ 

Tbe mflneiice of continuous grain cropping and summer fallowing on 
the nitrogen of soils is briefly discussed (see B. S. R., 9, pp. 632j 641), 
A discussion is also given of the reaction of soils, the amount of plant 
food in soils, the adaptability of soils to a variety of crops, weeds and 
fertility, reserve fertility of soils, and the importaiiea of farm rotations 
and the use of farm manures. 

igee also U. S. Dept. Agr., Division of Chemistry Bui 56, pp. 53, 54, 
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The soils tested have given acid, alkaline, and neutral reactions. Many of the 
soils that contain high percentages of humus and volatile matter gave slightly acid 
reactions as well as many that were reasonably well supplied with lime carbonate. 

, . . But few soils of this State gave decidedly acid reactions.^’ 

Analyses of waters, J. Fields {Oldahoma Sta. Bjjt. 1899^ pj). 70, 71), — A brief 
statement of some of the main conclusions from examinations of samples of potable 
and irrigation waters, the detailed results of which have been reported in. bulletins 
of the station (E. S. R., 11, p. 223). 

The problem of impoverished lands {Nmv YorTc Cornell l<ta. Bui. 174, pp, 
jigs. B ), — This is a popular summary, compiled by L. H. Bailey, of information on 
this subject based on experiments and investigations at the station. The nature of 
soils, the principles of tillage and underdrainage, and the causes of impoverishment 
and themeans of reclamation of soils are discussed. A series of questions and answers 
on the general subjects of soils and plant growth is given, with brief directions for 
making experiments with fertilizers. 

Soil temperatures, C. B. Ridgaway( Wyoming Sta.Bpt. 1899, Met. lipt, 1898, p, 14 ). — 
A table gives weekly means of observations during 1898 at depths of from 3 to 72 
in. The means for the year were: 3 in., 42.3° F. ; 6 in., 44.3°; 12 in., 44°; 24 in., 
44.8° ; 36 in., 45.3° ; 72 in., 44.5°. The mean temperature of the air (see p. 1017) was 
38.3°, 

On the method of determining the heat evolved by soils when moistened, A. 
Mitscheruch {Jour. Landto., 48 {1900), No, 1, pp, 71-80, jigs, B), — This is a description 
and account of tests of a simplification and improvement of the method already 
described (E. S. R., 10, p. 423). It is claimed that by the new method the time 
required to make a determination is reduced from six to two hours and the errors 
become almost insignificant. 

Productiveness of the soils of Ploti as related to climatic conditions, 8.- V. 
Shchusbv {Plodorodie Flotyuns'koi ra avyazisa KUmaiicheaMmioso’bmnostyami. Odessa, 
1900, pp, 54 + 111). — This report is published by the experiment station of Prince 
Trubetskoi at Ploti. It is printed in Russian, with German title and r^sum€. In it 
an account is given of pot experiments with oats and barley grown on the same soil 
at 3 different places in Russia (Kiev, Ploti, and Novo-Alexandrovsk), and of a 
comparison of pot and field experiments. Incidentally Bogdanovas method of deter- 
mining the fertility of soils (E. S. R., 11, p. 130) xvas studied. Wide variations in both 
the yield and quality of the crops grown at difterent places under different climatic 
conditions were observed. 

Humus, A de {Be\uAgr,Bemiion,5 {1899), No. lB,pp.5S0-540). — This is a 

brief review of the work of various investigators on this subject. 

Analysis of Ceres soil, A. J. J. B. Simons {Agr. Jour, Gape of Good Hope, 10 
{1900), No, 4, pp, 'bis, B19), — Analyses of 4 samples of soil collected in the Ceres 
Valley, Cape of Good Hope. 

Analyses of samples of Siberian soils, A. Sempolowski {Zischr. Landiv, Vers u eh w, 
0mimr;,,3'{1900), pp. 81-BM ; abs.in Chem. CentU., 1900, I, No. IS, p. 8S1 ), — The soils 
examined were from the region of Omsk. 


FEETILIZEES. 

Pertilmng constituents of feeds recovered in the manure, W. 
R. Perkins and E, B. Ferris {Mmissi^pi Sta. Bui 60, pp. ^28-82).— 
In connection with the feeding experiments referred to on page 1008/ 
determinations were made of the fertilizing constituents in the varions 
feeding stuffs used (Johnson grass, corn-and-cob meal, cotton seed, and 
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cotton-seed meal), and in the manure from the steers to which they 
were fed. The composition of the excrement was as follows: 


Composition of excrement from steers. 



Nitro- 

gen. 

Potasli. 

Phosphoric 

acid. 

steer No. 1: 

Per cent. 

Per cent. 

Per cent. 


1.97 

0. 58 

0.99 


Urine...'. j 

.45 

.99 

.26 

Steer No. 2: 1 


2.83 

1,08 1 

2.52 

Urine | 

Steer No. 3: i 

1.04 1 

.87 

.29 

Thing (dry) j 

2.28 i 

L12 i 

1.82 

Urine ..1 

.92 

.97 1 

.20 


On the average 84.4 per cent of the nitrogen, 92.5 per cent of the 
potash, and 8G.4 per cent of the phosphoric acid of the feed was 
excreted in the manure. The comparative value of the feed and the 
manure is shown in the following table: 


Comparative value of feeds and manure. 



Cost of 
feed. 

Manii" 
rial value 
of feed. 

Mannrial 
value of 
excre- 
ments. 

""S. 

Mannrial 
value of 
feed recov- 
ered in ex- 
crements. 

Proportion 
of fertiliz- 
ing value 
excreted 
in dung. 

Proportion 
of ft Ttiliz* 
ing value 
excreted 
in urine. 


Cents. 

Cents. \ 

Cents. 

Per cent. 

Per cent. 

Per cent. 

Steer No. 1 

40.4 

15.59! 

13. 85 i 

88.8 

58.1 

41.9 

SteerNo.2. 

H9.2 

27. 21 i 

23.05 j 

' 84.7 ' 

50. 0 

50.0 

Steer No. 3... : 

34.3 

22.61 1 

19. 23 I 

85.0 : 

56.9 

43-1 


Plat experiments on the action of lime and magnesia in burnt 
lime and marl, Ulbricht {Landiv, Yers, 52 [1899].^ Wo, 5-6*, 
pp, 383-430, Jigs, 7 ). — From these experiments, which have extended over 
a number of years, the following conclusions are drawn: 

Yellow lupines were generally injured by applications of lime even 
with an abundance of potash. The injury was especially marlced when 
the lime contained 40 per cent of magnesia, the latter apparently being 
poisonous to the plants. Applications of such material also proved 
injurious to'barley, vetch, and radishes {Raphamis oleifems). Experi- 
ments with yellow lupines following radishes showed that the injurious 
effects of heavy liming extended over at least 2 years. Magnesia appar- 
ently increased the proportionate yield of grain in the case of lupines, 
barley, and other plants. Heavy applications of marl reduced the yield 
of lupines, but to a less extent than the burnt lime. Contrary to the 
conclusion of Heinrich the variation in the effects of the different cal- 
careous manures was not removed by finely pulverizing them. 

Notes on testing soils for application of commercial fertilizers, 
H. A. Weber {Jour, Amen Gliem, 8oe,y2ipB99)^NoA2rPp-J095-JL09 
The author gives various directions regarding the collection of samples 
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of soil and describes the method used in making- soil tests for farmers 
at the Ohio State ITniversity, as follows: 

^'Ordinary six~liicli tiles are placed into large Wagner pofcs^ whicli contain enongli 
clean sund so that the top of the tiles will he on a level with the top of the pots. 
The wlioje is tlieii filled with sand with the exception of the upper 7 in. of the tiles. 
The sand is then thoroughly drenched with rain or condensed water. The empty 
portion of the tiles are next filled to within an inch of the top with the thoroughly 
mixed sample of soif the fertilizer is added and incorporated with the upper portion 
of the soil by stirring, moistened if necessary, 15 seeds of oats, spring barley, 8j)riug 
wheat, or other grain are distributed uniformly over the surface, and then covered 
with enong’h of the dry soil to bring the surface of the soil on a level with the top 
of the tiles. The six-inch tiles, to the depth of 7 in. as described, will contain about 
10 lbs. or 5 hg. of soil. 

^bFive miniature plats are thus prepared for each soil test. If Wagner pots are 
not available, a box 18 in. deep with an opening in the bottom for drainage, and 
large enongli to hold 5 of the tiles, may he employed. The sand surrounding the 
tiles is kept moist by adding water once a week. 

^" The amount and kind of fertilizer to be added to the 5 plats for each test are as 
follows: 

Fertilizers apjyUed in soil test^ 


i 

Super- 

phosphate. 

Potassium 

sulphate. 

Sodium 

nitrate. 

Plat 1 (oomplete fertilizer) 

Grams. 

1. 0 

Grams. 

0.5 

.5 

Grams. 

0. 5 

Plat 2 (complete mineral fertilizer) 

1.0 ^ 

Plata.... 

1.0 


.5 

Plat 4 ■ 

.5 

.6 

Plat 5 (ma fertilizer^ 




i ■ 1 



Observatious on the growth of the plants during 5 or 0 weeks are 
considered sufficient to indicate the needs of the soil, and recommenda- 
tions are made accordingly. 

Report of chemist, M. B. Habdih {South Carolina 'Sta. Ept. 1898 ^ 
pj?. — This is a brief statement of the work of the year in the 

following lines: The chemistry of the sea-island cotton plant, analyses 
of soils and crops used in rotatioo experiments, studies of the changes 
which the starch of sweet potatoes undergoes during storage, the com- 
position of sugar beets grown in South Carolina, moisture determina- 
tions in soils and crops, the preparation of acid phosphates, fertilizer 
inspection, and' examination of water, ores, etc. 

sample of fioats containing 62.17 per cent of phosphate of lime was, without 
any further grinding, ibund to yield an acid phosphate containing 15.67 per cent of 
available phosphoric acid. A sample of dried rock carrying 59.68 per cent of phos- 
phate was found, after grinding so as to pass through a sieve of about 100 meshes to 
the Inch, to give an acid phosphate containing 16.57 per cent of available phosphoric 
acid ; while two samples, one of dried, the other of raw rock, containing respectively 
52.98 and 52.74 per cent of phosphate, after passing through the lOO-mesh sieve, gave 
acid phosphates containing respectively 14.29 and 14.84 per cent of available phos- 
phoric acid. The investigation has shown that the character and grade of the acid 
phosphate from any particular phosphate rook depends largely upon the degree of 
fineness to which the sample is ground. The sulphurio acid used in the cases 
referred to was of Baume, and had the temperature of the air. No drier was 
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employed. In the case of the floats, the acid phosphate remained slightly damp for 
several days, becoming gradually hard and dry, but in the other cases the products 
were perfectly dry and easily handled in from 24 to 48 hours. free siilphnriG 
acid, or at most but a trace, was found in any of the acid phosphates. 

The results of aual^^ses of fertilizers inspected during 1898 have 
already been reported (E. S. R., 10, p. 624). 

Of the 314 samples analyzed this year 6 were deficient under the present laWy 
which requires only that the commercial value based upon results of analysis shall 
not fall 3 per cent below the commercial value based upon guarantee. In addi- 
tion to these, however, there were 35 samples below guarantee in one or more 
constituents.’^ 

In all of the guaranteed samples (5) of cotton-seed meal the actual 
percentage of fertilizing constituents exceeded the amounts guaranteed. 

Third biennial report of the director of the Missouri Experi- 
ment Station on the enforcement of the fertiliser-control law, 
H. J. Watees (Missouri 8ta, 1898^ pj), 70-70 ). — This incliides an 
itemized statement of receipts and expenditures of the station on 
account of the fertilizer control, and tabulated analyses and valuations 
of 10 samples of fertilizers, representing 4 firms, examined during 
1897, and 13 samples, representing 5 firms, examined during 1898, with 
notes on the trade values of fertilizers and on the amount sold in 
Missouri. 

is estimated that in 1898 the spring sales of fertilizers amounted to approxi- 
mately 400 tons compared with 300 tons in 1896, consisting chiefly of Mood and 
bone and complete goods, for use on garden truck, strawberries, orchards^ potatoes, 
and corn. The bulk of these fertilizers was pui^chased by farmers, orchardistSj and 
gardeners in the vicinity of our larger cities. 

‘‘ The fall sales are estimated to have reached 2,900 tons compared with 1,700 tons 
for the corresponding period in 1896, and consisted chiefly of raw and steamed hone 
goods w'ith more or less blood added to bring tip the nitrogen content, and in some 
cases with potash. Most of these fertilizers were applied to wheat. 

^‘Assuming that these fertilizers cost the consumer an average of $25 per ton, the 
farmers of Missouri invested in 1898 the sum of $82,500 for these materials during 
the year.” 

Molasses refuse fertilizer (Melasseschlempedtinger), H. Schmid (DeuL Landw, 
Pressej 07 (AW), JSfo. Xf, p- US ). — This material, which has been put on the market 
under the name of ^‘chilinit,” is a product, suited for transportation and for use as 
a fertilizer, prepared from dilute molasses refuse. It is stated to be of variable 
composition, but to contain about 3 per cent of nitrogen, 7 to 10 per cent of potash, 
15 to 25 per cent of lime, and only a trace of phosphoric acid. 

The utilizatioiiof stable waste, W. H. Birchmore (Jour. Soc. Ghem.Ind., 19 (1900)^ 
Mo. 118-101 ). — Practicable and scientific methods for handling and utilizing 

stable manure. 

On night soil, P. Carles (Messaoer Agr. Mid% 1900, J, Ah. 0, pp* 70-70}. 

Phosphoric acid in agriculture, G. Smets Sort, et Agr. ^10 (1900), So. 4, 

pp. SSj S4). ■ ■ 

Utilizatioii as a fertilizer of distillery vinasse, Y. Devaux Agr. Gem- 

Mom, 10 (1900), No. 9, pp. S73-o7S ). — It is claimed that this material makes a valuable 
fertilizer when neutralized with lime and supplemented hy applications of phosphatie 
fertilizers.', 

; 864— No. 11 3 
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®ie value of blast- '--rn^G 3 dust as a fertilizer, C.PaADEL (Ocsterr. Zfsclir. Berrf 
uZEuilmw.,4S {1900), pAZ; in Cbmu. Ziff., ;U {1000), Xo. 10, p. iiiiiterinl 

(GkldiiaHAanhe) wan foaiid to contain on an average from 4 to 5 per cent of potasli 
and was used with very safcisiactory results, ({specially on oats and ]>ark{ 5 % Injury 
from Honill {i.nounts of siilphocyanid compounds which may be present may be' 
avoided by applying tlie material from 1 to 2 mouths before th({ crop is planted. 

TIieiiijiiriGiia effect of nitrate of soda containing perclilorates, A. Peteii.maxn 
(BuL Sta. Apron. Gemblon.v, 1000, Xo. 67, pp. 5-0, pin. In ({Xjuudments with rye 
grown in glass pots containing 4 kg. of soil, nitrate of soda containing from 0.5 to 10 
per cent of potassium perchlorate was applied at the rate of 800 kg. per hectare 
(714 lbs. per acre). The results indicate that nitrate of soda containing not more 
than i pet cent of perchlorates may be safely used. 

Fertilizer exp ariments, F. W. Dafert (Zkc/n*. Landw. Versiiclnv. Oesterr., S (1900), 
pp. 81-19 ^). — ^An account is given of the conditions, methods of conducting, and 
results of demonstration experiments with fertilizers, carried out under the aus- 
pices of the Agricultnral Society of Vienna in lower Austria during the year 1899, 
The results are discussed with especial reference to taxation and the economical 
use of fertilizers. The report contains tables and charts. 

Comparative tests of chemical fertilizers, made in 1899 under the auspices 
of the Vaud Society of Agriculture, E. Ghuard and C. Ditsserre (Soc. Vaud. Ag 7 \ 
BnLXo.AS7,pp,S74-5S9), 

1?Jie fertilizer resources and the fertilizer industries of Alabama, B. B. Ross 
{Trades7nmi, 43 (1900), Xo. B, pp. 51, This article discusses hrieiiy the consump- 
tion of fertilizers In Alabama and the raw materials which this State furnishes for 
the manufacture of fertilizers. 

Analyses of commercial fertilizers and manurial substances, C. A. Goessmann 
(Massaehnaef^s Hatch Sta. BuL 63,pp.B6 ). — This bulletin reports analyses of 272 sam- 
ples of fertilizing materials, including wood ashes, muriate of potash, sulphate of 
potash, sulphate of potash and magnesia, hone, dissolved boneblack, acid phosphate, 
dissolved bone meal, steamed hone meal, spent boneblack, cotton-Beed meal, sludge, 
soot, hen manure, muck, plaster and muck, and complete fertilizers; and of aspara»- 
gus, velvet bean, and soils. 

Analyses of commercial fertilizers, H. J. Wheeler and B. L. Hartwell 
(Bbode fstand Sta. Bui. S0,pp. B9-$5). — Analyses and valuations of 46 samples of fer- 
tilizers collected in Rhode Island during the year 1899. 


FIELD CEOPS. 

Some 'experimeiits with' snb^ B. 0. Buffijm and W.; H», 

PairfielD (Wyoming 8ta. BuL 41, jpji. 31, figs, 4).— the results of 
experiments in siibsoiliiig for cereals and root crops, as a meiuis of con- 
serving the irrigation water applied, are reported for 3 years of work 
at the liooie station, 2 years at the Sheridan Substation, and 1 year 
each at the Wheatland and Sundance substations. One acre of land 
was used in the different , tests, the 'whole area being, plowed 8 in. deep 
and one-half of it vsobsoiled ,to a^ depth of ,16 to 18 in. Wheat, O'lits, 
b'aiiey, corn, potatoes, sugar beets, and turnips were grown on both 
halves. Both, parts of eacli plat were irrigated alike. 

The yields wei'O not uniform each, year. On the whole the yield of 
wheat wuvs slightly Increased by siibsoiling and the authors' believe 
that under certain conditions subsoiling for this crop with irrigation 
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niiglit be profitable. Subsoiling was not found profitable^, boweTer^ 
witli oats, barley, or corn. Boot crops made decided gaiUvS on^ tlie 
siibsoiied' plats and the results were better the second year than the 
first, but the third, year after snbsoiling the yields were less than those 
of either the first or second year, owing, probably, to the soil becoming 
.packed. The authors believe that subsoiling may be recommended' 
throughout the State generally for potatoes. The cost of subsoiling in 
these experiments varied from $3 to $6 per acre. 

A comparison was made of the amount of water used in growing 
crops on subsoiled and nonsubsoiled land. 

b Unfier our conditions subsoiiing has increased the amount of water needed to 
irrigate the land and aj^parently is of little value in conserving moisture. How- 
ever, if no water could be applied by irrigation during the summer, the tilling of 
the reservoir formed by subsoiling with moisture in the winter or spring by rainfall 
or irrigation would be beneficial.” 

In an experiment to determine the relative value of 2 light irriga- 
tions as compared with 2 light and 1 heavy irrigation for potatoes, the 
increase in yield, due to the additional heavy irrigation, was over 76 
per cent on plowed land and 69 per cent on subsoiled land. 

Experiments with crops, W. Somerville {County Councils 
Oumherkmdj Durlbam^ and JSFortlnmherland Tech Education^ Bpt, 7 
{1898), pp. 3-3S, Fertilizer experiments were made with 

swedes, potatoes, oats, clover, hays, and croxis in rotation on a number 
of farms in difierent counties. The details of the experiments are 
tabulated and the general results obtained are discussed. 

With swedes, barnyard manure has given better results than city 
sweepings. Applications of from 10 to 12 tons per acre have proved 
more satisfactory than larger amounts. The addition of commercial 
fertilizers to barnyard manure has not given sufficiently increased 
yields with swedes to justify their use. When commercial fertilizers 
were used without barnyard manure, potash was the most effective 
element employed, the crop being increased more than threefold by its 
use in connection with sulphate of ammonia and superphosphate. 
Lime proved a poor substitute for kainit, and where used in the pres- 
ence of potash it considerably reduced the yied. Superphosphate 
has iinitbrmly given the best results of the different phosphatic manures 
employed, while sulphate of ammonia has proved the cheapest and 
most efiective form of nitrogen. 

Barnyard manure increased the potato crop nearly 5 tons per acr% 
and a still further increase of tons per acre followed the addition of 
complete commercial fertilizers to the barnyard manure. The effect of 
the potash in the complete fertilizers in prolonging the growing period 
of the potatoes is thought to be the main cause of this increase in 
yield. Muriate was the most effective of the different potash 

applied. The use of potash tended to increase the percentage of 
large tubers. 
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Oats were grown on poor land after grass.. Tlie yields were more 
than doubled by the addition of , complete cotnirierdal fertilizers. Bone 
meal used as a top-dressing for oats gave yields considerably inferior 
to those obtained by the use of relatively much sioaller quantities of a 
mixture of superphos|)hate and nitrate of soda or sulphate of aminooia. 
Its residual effects were also small. The yield of oats increased from 
3 bu. per acre without Alinit to 8 bu. per acre when it was ai>plied. The 
yield on an adjoining plat receiving 125 lbs, of sulphate of ammonia 
and 200 lbs. of superphosphate was 30 bu. per acre. 

The results obtained iu experiments with clover lead to the conclu- 
sion that with a good catch the addition of nitrogenous fertilizers to 
the crop may prove highly unprofitable. On old hay laud nitrate of 
soda has generally given better results than sulphate of ammonia, and 
basic slag has proven superior to superphosphate. Complex mixtures 
of fertilizers have given better results for hay than simpler though more 
costly mixtures. Applications of ground shells on hay fields have 
regularly resulted in loss. The importance of applying barnyard 
manure on hay lands in the fail is strongly emphasized. Cutting and 
raising the turf to a depth of 4 in. for the pnrpose of aeration resulted 
in decreased yields. 

Barnyard manure applied to swedes in rotation experiments in 1894 
materially increased the oat crop in 1897. The effect on the crop of 
oats of feeding off part of the preceding turnip crop with sheep getting 
hay and linseed cake rations was to increase the yield by 13 bu. of 
grain and TJ cwt. of straw. 

Report on experiments on the manuring of oats, hay, and pota- 
toes, R. P. Weight and J. W. Paterson [Olasgoiv and West of SeoP 
land Tech, GoL^ Agr. I>ept 1898^pp, 7-109^ dgm. 1), — Similarworfc 
in 1897 has been previously noted (E. S. R., 11, p. 332) and a synopsis 
given of the experimental work here reported with potatoes (E. S. R*, 
11, p, 640). 

The fertilizer experiment with oats was conducted on 22 farms and 
the yields of both grain and straw obtained by the difierent methods 
of manuring are tabulated and discussed. From the results obtained, 
the author eoncludes that the quantity of superphosphate applied with 
100 lbs. of nitrate of soda and 200 lbs. of kaiuit bn oats shonid not 
exceed 400 lbs. per acre. Superiihosphate proved a more effective 
source of potash, for oats than basic slag applied in like amounts. 
Sulphate of ammonia proved superior in efficacy to nitrate of soda. 

The effect of the fertilizers on the milling value of one of the varieties 
of oats grown was studied in detail, and these data are reported by A. 
N. M^AIpiiie. Scarcely any effect due to the different methods of manur- 
ing was apparent. 

In the rotation experiments roots were grown on the different plats 
in 1896, followed by oats in 1897 and hay in 1898. Two methods of 
manuring have been practiced: (1) Applying all the fertilizers to the 
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root .crop and (2) applying- the fertilizers to the different crops eacli 
year. The latter method lias thus far given the best results. Some of 
the conclusions drawn from this experiment are as follows: 

“'SoiuV>le ammoiiiacal manures (or nitrates) should not be relied upon as a source 
of nitrogen to the turnip crop unless they are to be repeated. Slow manures, 
including dissolved bones, ail applied to the turnip crop, give an intermediate 
though certain return throughout. It is unnecessary to reserve part of the bone 
meal for the oat crop, and, indeed, unprofitable. Basic slag is an uncertain manure 
on untried soils. It helps, however, the succeeding oat and hay crops, especially 
increasing the bulk of straw. Single manuring w'ith slow manures can be profitably 
exchanged for rex>eated dressings of active fertilizers.^’ 

Some of the results obtained with the different fertilizers on ha 3 " may 
be summarized as follows: Basic slag applied alone is not a suitable 
manure for a rye-grass hay crop. Nitrate of soda is somewhat more 
effective for haj^ than sulphate of ammonia. A profitable increase of 
croj) follows the use of either alone or both combined. Phosphatic and 
potash manures should always be used with these nitrogenous manures 
on most crops of grasses and clovers. Not less than 100 lbs. of muriate 
of potash should be applied with each 100 lbs. of nitrate of soda used. 
The efficacy of barnyard manure for hay is increased by supplementing 
it with nitrate of soda or sulphate of ammonia. 

In experiments conducted on 2 farms to determine the effect of fer- 
tilizers on the production of rye-grass seed, it was found that the yield 
of seed was as certaiul}' increased by the use of manures as was the 
increase of hay fodder. Basic slag used alone proved the least effect- 
ive, and nitrate of soda and sulphate of ammonia, used either alone or 
combined, were the most effective of the commercial fertilizers tested. 
The addition of mineral fertilizers to the nitrogenous fertilizers still 
further increased the ^deid of seed and gave more profitable returns. 

Farmjmrd manure alone, applied in the spring, proved of little value 
for the production of hay seed.’^ Nitrate of soda and sulphate of 
ammonia w^ere about equally valuable for the production of either hay 
or seed. 

The relative value of green and yellow colored rye grains for 
seeding, P. Holdefleiss {Fuhlmg^s Lanclwy Ztg.j 48 {1899), JSfo. 14, 
pp, 5 J6*--54d). -—Comments are made upon the experiments of others and 
those of the author are described at some length. 

It appears that green-colored rye grains germinate quicker and have 
a greater germinative ability than yellow ones. The subsequent devel- 
opment of the plants showed no constant relation to color of grain, 
although the averages of all the plants from green -colored seed were 
less developed, the ears appeared later, and the plants were later 
in flowering. The water requirements of the plants were greater in 
the case of those from green-colored seed. The total yield of grain 
and straw was slightly in favor of the use of green-colored seed. The 
yellow-colored seed produced 89 per cent as much straw as the others, 
while the grain production from green-colored seed was 82«S per cent 
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of tliat from yellow-colored seed. It is stated that, the yellow kernels 
have a greater teiideiicy to transmit their character upon later genera- 
tions than green ones, and in breeding and improvement ex])eriments 
with rye this factor is of importance. 

Corn culture, E. J. Eedding {Georgia Sta, BuL 46^ p;p, 5.9-75), — 
Giiltnral, variety, and fertilizer tests with corn are reported. The 
experiments are in continuation of those previously noted (E. S. E,, 11, 
p, 29). Detailed directions for corn culture, based on the results of 
ten years’ experience in corn growing at the station, are appended. 

In 1899, 19 varieties of corn were tested. IJnfavorable weather 
decreased the yield so that scarcely half a crop was harvested. Tlic 
results of x>revioiis variety tests with corn at the station are tabulated 
and averaged. The varieties Mammoth Yellow, Cocke Prolific, Sanders 
Improved, Higgins, and Shaw Improved, in the order named, have 
given the best results of the varieties tested at the station for a number 
of years. 

In experiments to test the value of increasing amounts of fertilizers 
for corn it was found that on the station soil the yields of shelled corn 
were not at all increased by doubling or tripling a normal application 
of 336 lbs. of complete commercial fertilizer per acre. Based on these 
results the author advises the use of not more than 200 or 300 lbs. of 
complete commercial fertilizer pev acre for corn on high dry uplands. 

The residual effects of excessive amounts of nitrogenous fertilizers 
applied to cotton in 1898 were observed on the corn crop grown on the 
same ground in 1899 . Plats on which cotton-seed meal had been used 
were tfie only ones which gave increased yields of corn. The general 
results of the test indicate the nonadvisability of applying excessive 
amounts of nitrogenous fertilizers to a crop of cotton in expectation 
that the following crop of corn will be benefited by it. 

The results of the experiment to test the relative value of j>Ianting 
corn at different distances in the row were in accord with those of pre- 
vious years, L e., planting 4 by 3 ffc. gave the best results. In another 
similar experiment it was found that when 3,630 stalks were grown per 
acre, the more nearly the spacing between the plants approached a 
sqnare the better the results. 

In a test of different nitrogenous fertilizers furnishing equal amounts 
of nitrogen, little difference was found whether the source of the nitro- 
gen was nitrate of soda, cotton-seed meal, or dried blood. Kitrogen in 
the form of cotton-seed meal, however, was considerably cheaper than 
in the other forms. 

Harvesting the entire stalk of corn at the usual time in August lias 
been fouad more economical than letting the stalks stand and harvest- 
ing only the ears in October. 

Hungarian hrome grass (Bromus inermis), T. L, Lyoi^ .{N ebrmlm., 
Ma.'BtiL 61^ pp. 35-63), — A botanical description is given of this plant, 
with an account of culture and pasture experiments at the station and 
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cooperative ealtnre tests tliroiiglioat the State, am! directions for gTow- 
ing' tlie.cro'p, based upon experimeiits at the station and elsewhere, 

111 one test at the station, Brom m inermlH formed a part of a mixtnre 
of white, red, and alsike clover, Eiissian red clover, blue grass, and 
timothy. Ey the second year the brome grass had crowded out every- 
thing excejit the red clover. In the spring of 1808, 15 acres were sown 
in brome grass, on April 2 and xVpril 27. The following season 1.20 
tons of hay per acre was cut from a portion of the field, and 177 lbs, or 
12.0 bii. of seed per acre was obtained from another portion. A por- 
tion kept for pasture was relished by stock. The results from seeding 
on diilerent dates were practically identical. 

A pasture test was made of brome grass for inilcli cows. Two cows 
which lead been pastured on mixed grasses were placed on separate 
plats of broom grass aftermath, in one instance 7 days and in tire other 
10 days, after which they were again pastured on mixed grasses. Sep- 
arate records of the milk and butter yields of the 2 cows were kept 
during each period. The results in one instance showed the brome 
grass to be equal to mixed-grass pasture for milk and butter pro- 
duction, but in tbe other the results were not so favorable to brome 
grass. The tests showed, however, that brome grass made a very good 
quality of pasture. 

Chemical analyses were made of brome grass when in full bloom and 
of ro^ven when about 12 in. high. The following table shows this data, 
calculated to water- free material, with analyses of timothy and barley 
hay for eoiiii)arison : 


Analyses of Broynus inermis and of timoiky and pi^airie hays. 



Bronms 

iuenriis. 

Tiniotliy I 

bay. ' j 

j 

Prairie 

bay. 


Full 

bloom. 

IJoWfell. 

i 

Per ct. 
10. fw 

Per ct. 

1 la. 05 

^ ' Per ct ' 
j 7.39 1 

! Per ct. 

\ 8. 34' 

- 

:u.7i 

26.23 > 

34.39 ^ 

■ 32. 40 

Cnidt^ 'pr teiii ..........i.-.........-....-.....'. 

13. i;£) 

38. 56 

8.84 ^ 

6. 27 

Ethei* iiXi r;i(it ......... ... 

2. 01 

5. tiO 

3. 58 

' 2.60 

ovri'jKit 

39. 54 

35. 87 

45.80 

50.39 

llitlMM'ftil 

2.«>9 

2. 97 

• 1. 42 

Allviimiiuiiitl ii .... ......... 

1.70 

2. 40 

1.14 





Seed of Hungarian brome grass was distributed throiighout the State 
in the si>ring of 1898 largely to members of tiie Agricultural Students^ 
Union. Eeports from 32 experimenters on the growth during the 2 
years have been received. These are incorporated in the bulletin. The 
concliusions drawn from the work thus far conducted with brome grass 
are as follows: '' 

Brovins IniTmis is, all tilings' considered, the most 'prom,i8ing ciiltmited^ pasture 
'grass for tliisState that has hee.n' tested on the stationlarm. After :od cellaring' 'become 
^■establislKid it is unaffected by cold. D tiring .xieriods of extreme drought it lessens 
growth bnt does not die. Its advantages over our native grasses are that it becomes 
green fully a month earlier in the spring and does not dry up in the summer. It also 
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xemaiiis gTeen late in the fall. Indications arc that it will carry more stock to the 
acre tliao. most of our prairie pastures. It does not make a good mixture with other 
grasses, hut does well with red clover. As a i>asture for dairy cattle it is not equal 
to a mixture of hhie grass and white clover, nor b5’' any means equal to alialfa as a 
milk and hiitter producer, hut it is absolutely safe. Chemical analyses of the hay 
indicate that it is equal to lowland prairie hay for feeding ])urposes. Tests of the 
grasses at various points throughout the State, from Pawnee to Dawes County, and 
from Dundy County, point unmistakably to the fact that it is adapted to a greater 
range of territory than any other cultivated grass/-' 

Experiments witli field and forage crops, F. E. Emery {Worth 
Carolina Bta. BmL 168, 421-434, fig, 1), — This bulletin gives the 

results of some work in seeding pastures, testing varieties of cotton 
and wheat, seeding timothy, imi)roving peanuts, and certain notes on 
the growth at the station of sachaiine {Poli/gomm sachalinense) and 
prickly comfrey {Symphytum asperrimum), and on miscellaneous i)er- 
Biauent vStation improvements. 

In the experiments with peanuts a lot of Yirginia seed Avas sepa- 
rated into l-celled, 2-celied, 3-celled, and 4-celled pods and the difioreiit 
lots shelled and planted. The object of the experiment was to see 
what inti lienee the seed from the diiierent sources would have on the 
size of the pods of the resulting crop. The results are tabulated for 
each lot of pods and are remarkably alike. About 5 per cent of eaoli 
lot grown Avas 1-celled, 30 per cent 2-celled, 50 per cent 3-celled, and 15 
per cent 4-celied. The crop obtained from seed from the 1-celied pods 
contained a slightly larger percentage of 3-celIed pods than any of the 
other lots and practically as large a percentage of 4-celled pods as the 
crop obtained from planting seed of 4-celled pods. ’ > 

Of the 2 varieties of cotton tested, King yielded 186.6 lbs. at ginning 
and Anson Queen 198.5 lbs. 

The results obtained with sachaiine were such as to recommend its 
use for soiling purposes, but not for general farming. Of 16 varieties 
of wheat tested, Fauntleroy made the best yield, 27.89 bu. per acre in 
one instance and an average of 20 bu. per acre in a field of 90 acres. 

Cooperative range grass and forage plant experiments at 
:;:v3iElg]i^ Lamsok-Sgeibneb {U, 8, Dept Ayr,, Division 

of Agrostology Circ.21,pp. 10, fig, 1), — These experiments are being car- 
ried on by this Department in cooperation Avith the South Dakota 
Agricultural Experiment Station, A large number of grasses and 
forage plants are being groAvn to test their adaptability for culture in 
that region. The plan of the experiment and the results of the first 
year’s Avork are reported, and notes are given on each of the different 
grasses and forage plants grown. 

The pressing need of this section of the country is winter feed, either hay, fodder, 
or pasture. Some of the hunch grasses from the higher altitudes in Wyoming ami 
Montana, such as bunch redtop {Poa hticMeyana) and smooth hunch grass f Pou Imvi^ 

to), give much promise for winter pasture, while Nevada blue gTm^ {Poanevadew8u) 
and King^s fescue (Festiica hhigii) give promise of both hay and pasture- The frost 
does not affect them until very late in the season. The favorable growth and 
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"beliavior of smooth ])rome grass (Bromus inermis) this yeai^ as well as previous ' 
experience here aud elsewhere in the hTorthwest with this grass^ shows it to he a good 
hay and pasture grass. On the highest^ driest ground of the station it made a good 
stand and lvei>t green and thrifty during the driest weather. Oregon hrome has 
made a fine showing and deserves a thorough trial on account of its excellent yield 
of seed and forage, and drought-resistant qualities. The native wheat grasses fur- 
nish the larger percentage of the hay in this section aud under cultivation and 
favorable conditions will undouhtedly increase in productiveness. 

^LSome of the millets introduced from the plains of Russia and some of the vari- 
eties of sorghum and fodder corn indicate the possibility of obtaining profitable 
returns in forage for winter use.'^ 

Experiments in range renovation are also under way. ^^Tlie differ- 
ence already seen where there has been a summers rest should be an 
object lesson to every stockman.’’ 

Experiments with forage plants in Ontario, P. B. Kennedy 
( U. S. I>e])t. A[}}\^ JJlviskm of Agrostologij Girc, ^0, pp, S ). — A brief report 
on a portion of the proceedings of the meeting of the Ontario Agriciil- 
tiiral and Exx^erimental Knion held at Gruelph, Ontario, December 
6-S, 1899. 

In 1899, 23 different experiments were carried on under the direction 
of the Uiuon by 3,485 experimenters, 739 of whom sent in satisfactory 
reports. Experiments with grasses showed that the best yield was 
obtained during the second year’s growth. Tall oat grass gave the 
best yield of the 4 grasses tested. Mammoth clover produced larger 
amounts of hay per acre than either common red clover, alsike, or alfalfa. 
Hairy vetch proved the most productive of 8 vetches tested. Medium 
Green soybeans gave larger yields of both straw and grain than Ameri- 
can Coffee Berry or Extra Early Dwarf. Only one crop of soy beans 
can be grown in Ontario during the season. Of the millets grown, 
Japanese Panicle heads the list, with 0.4 tons of green hay per acre. 
The value of crimson clover as a cover cro];) is x)ointed out and sus- 
tained with figures. 

Smooth brome grass, P. B. Kennedy ( U. S, Dept, Agr,j Division 
of Agrostology Giro, 18^ pp, 9^ figs, 2 ). — Brief historical and descriptive 
notes on brome gTm^{Bromns inermis)^ with remarks on methods of 
seeding in different States, on the value of the plants for pasture and. 
hay, hardiness and drought-resisting powers, and on the distribution 
of brome-grass seed by this Department. Some results of tests with 
the grass in 40 States are noted, with brief reports from different grow- 
ers showing the adaptability of the grass to varying climatic and soil 
conditions. ^Gt has remarkable drought-resisting qualities and is the 
most suitable grass yet introduced for the dry regions of the West and 
Northwest. When once established, it will withstand a temperature of 
many degrees below zero without being injured.” 

Grass and forage plant investigations on the Pacific Coast, 

■ E.''La.mson- Scribner {Z7.S. Dept, Agr,^ Dimsion' of Agrostology Gm 
jy?. 7).— This gives a synopsis of the work carried on by this Depart- 
the grazing and forage capacity of the ranges east of 
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the Cascades, and also of work on the planting of certain grasses as 
sand binders. This work lias been carried out in cooperation with rail- 
roads at Yakima and at Walla Walla, and at various points along 
coast and the Columbia Eiver. 

In the range experiments about 150 varieties of grass have Been 
tested, some 25 or more ' showing themselves adapted to the eondii^hins 
prevailing in the Illorthwest. Among these common clovers, especii\^ly 
alsike and mammoth red, meadow fescue and tall oat grass have give'4 
good results. \ 

^^Smootli brome grass bas produced the same excellent results hero that it has 
given elsewhere in the Northwest, and gives promise of being to the drier section 
of this region what the blue grass is to Kentucky and timothy is to the Northern 
States. Of the more recent introductions the Japanese wheat grass iiroinises to be 
of great value, particularly for winter pasturage, while the varieties of alfalfa from 
Turkestan and Northern Africa seem to possess great powers of adaptability to the 
conditions which prevail in the semiarid regions. 

“Some of the best results have been secured from our native grasses. A species 
of brome, closely related to the rescue grass, has given good yields of seed and for- 
age, and seems likely to prove as valuable for the Pacific coast as rescue grass is for the 
South. Several of the native wheat grasses show wonderful adaptability to cultiva- 
tion, and are destined to assume an important place on our list of forage-producing 
plants. Four of these deserve especial mention, namely, western wheat grass (Jgro^ 
pgron spicatum), meadow wheat gxass (A. pseiidorepens), slender wheat grass (A. 
ienerum)f and hunch wheat grass (A. divergens). The first 3 species are suitable for 
meadows, and may he grown either with or without irrigation. The bnuch wheat 
grass is a native of the dry uplands, and is likely to prove one of the best grasses 
for reclaiming the worn-out ranges. The plants thrive under conditions of extreme 
drought, and aftbrd excellent pasturage for all kinds of stock. ... 

“Another native grass which does well under cultivation and which will 
undoubtedly prove valuable in reseeding the ranges is blue grama, known in Mon- 
tana as buffalo grass. ... 

“ Of the annual grasses Japanese barnyard millet and black Russian broom-corn 
millet are most deserving of special mention. Both of these made excellent yields 
of forage and seed and are of undoubted value to this section. 

Some SO otiier sorts of grass were successfully growu at Walla Walla 
and 20 more gave results of sufficient promise to deserve further study 
and experimentatioB. 

Of the sand-binding grasses, Marram grass, bitter panic grass 
{Fanieiim amartem), and reed canary grass {Phalaru' artindinMcea) 
given promising results. Small sand ly me grass 
seaside blue gmm {Poa macrantha)^ md Indian millet mis2)i- 

data) are other sand-binding grasses of much promise. 

The Australia saltbush {Atriplex semibaecata) has given the best 
results of any of the introduced saltbuslies, while the white or sweet 
sage {FJumtm lanata) is the most promising of the native series. 

In NTovember a study was made at Walla Walla of the behavior of 
certain grasses and forage crops toward early frosts, the results of 
which are reported. 

, SiJgar-beet essrperiments of 1898, G-. W. Shaw {Oregon Sta. BmI 
.5).— This is in part a continuation' of; work already 
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reported fE. S. E., 10^ p. 544). The ' bulletin sets forth the results 
obtained in the experiments of 1898, together with obseryatioris on the, 
beet-sugar, industry now established at La Grande by the erection of 
a factory. The bulletin also presents the conclusions reached after 
five years of investigation on- the xmocliiction of beet su,gar in Oregon* 
These conclusions are in part as follows: 

Three sections of the State are exceptionally well adapted to the industry, viz, 
Union County, in the vicinity of La Grande; Malheur County, in the vicinity of 
Ontario and Arcadia; Jackson County, in the vicinity of Medford. Western Oregon 
is not well adapted to the industry on account of the early fall rains and a soil which 
is very heavy and sticky, and tenacious to the heet when wet, and it also lacks a 
cheap lime supply. The Original Kleinwanzlebener and the Elite Klein wanzlehener 
have proven themselves well adajMed to the conditions in the Grande Ronde Valley, 
and both have given good results in Jackson County. The former has given the 
better results in the latter place. Each has given better results in each place than 
the Vilmorin. In eastern Oregon beets maybe left in the ground quite late without 
serious loss from second growth. Beets for sugar xirodiictioii should not be planted 
on alkali soils. Beets may be allowed to grow much larger here than in Germany 
and still hold an excellent percentage of sugar. The hill lands of Jackson County 
are not well adapted to the industry. The establishment of a sugar factory makes 
possible a most excellent opportunity for a high development of the dairy industry.’^ 

Analyses are given of beet pulpi, and notes are given on its use as a 
food for cattle. 

Hew Mexico sugar beets, A. Goss and A. M. Holt (Wetv Mexico 
Sta, BuL 29 j pp, 1S2-‘212^ dgm. 1 ). — The work of 1898 was limited to 
such localities in the State as were supplied with sufficient irrigable 
land, water, fuel, and limestone as to justify the culture of sugar beets 
on a commercial scale and the establishment of sugar-beet factories, if 
it should be found desirable. The results for 1898 demonstrated the 
advisability of jilantirig in most localities by the first of May, and 
allowing 5 months for the beets to mature. The average amount of 
sugar in the juice was 16.5 percent, with a purity of 82.1 per cent. 
Beets from Santa Fe County averaged 18.69 per cent of sugar in the 
juice, with a purity coefficient of 82.1 and an average weight of 1.1 lbs. 
Ill San Juan County the data were as follows: Average sugar in the 
juice, 17.63 per cent; purity, 88.5 per cent; weight of beets, 1.2 lbs. 
The sugar beets grown at the station were a failure, so far as satis- 
factory sugar content and purity were concerned. 

The Vilmorin and Kleinwanzlebener varieties were planted Mayl 
and June 1 at three different places in the State, and x^ortions of the 
beets harvested October 1, November 1, December 1, andJaimaiyl 
and compared. The results are tabulated. Kleinwanzlebener beets 
planted May 1 averaged somewhat more than 1 per cent higher in sugar 
content than the Vilmorin variety planted at the same time, but the 
Kleinwanzlebener beets planted June 1 averaged between and i per 
cent lower than the Vilmorin variety planted at the same time. 

The effect of transxilanting beets was tested. In general the trans- 
planted beets were smaller ihan the others, and the roots showed a 



1086 


EXPEBIMENT STATION BECORB. 


teaclency to double up against tlie beet instead of entering the ground 
and forming weli-foniied beets. The principal value of transplanting 
would be doubtless in tilling out the blanks resulting from a poor 
stand.'*'^ 

The factory conditions of l^lew Mexico are explained and analyses 
given of 5 of the best well waters of the Missoula Valley, of the Eio 
Grande River for each month during 1894, and of samples of wat^ 
from 5 parts of the State where good sugar beets have been gro>^- 
Analyses are also given of 10 different samples of limestone from ^ 
many different sections of the State. 

Instructions for growing sugar beets are reprinted (E, S. R., 10, p. 
246), and a bibliography given of recent sugar-beet bulletins. 

Wheat-culture experiments, 1898-99, G. E. Mobrowt and J. H. 
Eoxe {Oklahoma Sta. Ept 1699, pp. 33-36 ). — The average yield of the 
13 varieties of wheat grown at the station during the season was 22.8 
bu. per acre. German Emperor and Sibley ITew Golden each yielded 
over 27 bu. per acre. Rext in order came Fulcaster, Early Ripe, and 
Red Russian. Turkey gave the lowest yield by nearly 6 bu. of all the 
varieties grown, 14.7 bu. per acre. The best yielding varieties for the 
preceding 4 years were Sibley Rew Golden, 30.7; Missouri Blue Stem, 
30.3; Rigger, 29.8; Early Red Clawson, 29.1; Big English, 28.8; and 
German Emperor, 28.6 bu, per acre. 

In the opinion of the authors the results of these tests indicate that 
wheat can be profitably grown in Oklahoma on the prairie soils. Five 
pecks of seed has been found a safe quantity to sow per acre, and sow- 
ing in September more satisfactory than later seedings. 

The influence of neighboring plants on the yield and quality of the crop, 
Btuebki, (Fuhllnff 8 Landw, Ztg., 49 (1900), Nos. l,;pp. 1-8; By pp. 41-45; $,pp,81-S $). — 
This records the details of some plat experiments made to determine the effects of 
planting low-growing and high-growing plants beside each other. Oats, com, clover, 
beans, cabbage, and i|eets were the crops used ; and the effects of shade, lodging of 
the crops, and the withdrawal of water by neighboring plants on the yield and 
quality of the different crops were the principal ieatures studied; 

The chemical change of rye and wheatby mold, B. SCHERrK (Ztsclir. Untermch. 
Nahr. u. Gmussmtt, 3 (1900), No.S, pp. 186, A controversial article. 

The maintenance of soil fertility through the growth of legumes, F. T. Shutt 
Jour.Agr. and Sort, S (1900), The increased results obtained by 

growing barley, oats, com, and potatoes after clover are given. 

Experience notesupon plat experiments, B. D. Halsted (Science, n. ser., 11 (1900), 
No. BSO, pp. 7B6-7$B);—Noten on factors in conducting plat experiments which tend 
to vitiate results. 

Results obtained in the experimental fields of Haute-Marne, M. E. Cassez 
{Sta. Agron. Nanop But 1, 1899, pp.S7-S9). — Brief report on cnltural and fertilizer 
experiments at the station (1897) with wheat and oats. 

Summary of results of experiments with field and orchard crops, J. Fields 
(Oklahoma Sta. Mpt. 1899, pp. 46-70). — In this summary are brought together results 
thus far obtained at the station in variety and cultural tests with wheat, corn, Kafir 
corn, cotton, castor beans, oats, alfalfa, cowpeas, stock melons, sugar beets, apples, 
pears, apricots, plums, cherries, peaches, grapes, and nut bearing trees. Notes 
included in the summary on keeping up fertility aud on cultivation and soil moisture 
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BaTe been previously noted (E. S. E., 10, p. 348: 11, p. 433), asbave tbe data for 
practically all the other crops noted. 

Report of the work of the agricultural department, .T. B. Towae {IficMgan 
Sta. Mpt. 18$S, pp. — A brief review of the work of the year with wheat, 

oatSj corn, and certain forage crops. A plan is given of some fertilizer experiments 
under way on muck laud. Bawson Golden Chad' gave the best yield of wheat 
recorded during the year, 42.59 hu. per acre. Original seed of Bawson Golden Chaff 
yielded at the rate of 30.1S hu. per acre. 

Winter vetch ( Vicia villosa) has proven an excellent winter and early spring crop 
for green manuring, though it seems to he an undesirable food for cattle. Sorghum, 
Kafir corn, Bedouian corn, pearl millet, and velvet beans also made a good growth 
at the station. 

Rotation tests, S. M. Emery (Montana Sta, Bui. 20^ pp, llS-ltS). — A report is 
made of the results obtained the first year in a six-year rotation test carried on 
under actual field conditions with straw and field peas, Canada field peas, barley, 
siigar beets, oats, red clover, and spring wheat. An account is also given of a test 
of a land leveler. The use of this instrument is recommended especially on land 
which has become uneven in the course of tillage. 

Alfalfa in eastern Kansas, H. M. CottPwEll, D. H. Otis, and J. G. Haney (Kansas 
Sta. Bui. 90^ pp. 4). — A popular bulletin calling the attention of farmers in the eastera 
part of the State to the value of alfalfa as a farm crop. Cultural directions are 
given, especial attention being paid to methods of seeding alfalfa. 

Turkestan alfalfa, N. E. Hansen (Amer. Agr. (mid. ed.\ 65 (1900), Ko. 8, p. ^3^). — 
A description of the plant in the United States, with an estimate of its value from 
a Russian standpoint. 

Turkestan alfalfa (Pacific Mural Press, 59 (1900), No. 3, p. $7). — ^Kotes on this 
plant, with the history of its introduction into fche United States. 

The planting of fodder beets, von Seblhorst (Deut. Landio. Presse, ^7 (1900), 
No, 19, pp. 317, 318).— AGGOiding to the author^s investigations, extending over a 
period of two years, large plants are better for transplanting than small ones and 
cutting away the leaves afc the time of transplanting to within an inch of the root 
is a harmful practice. 

Cultural worth of American red clover, Kirchner (JOetit. Zandw. Presse, 37 (2900), 
No. 15, p. 165). — A comparison was made at Leipsic of the relative value for hay of 
American and Bohemian red clover seed. The total yields for each of 3 seasons 
were in favor of the American seed and hut little difierence was observable in the 
food constituents of the 2 clovers. The American clover seed was purchasable in 
seed markets at a considerably lower price than European grown seed. 

Cassava convention (Florida Agr., 37 (1900), No. 1356, pp. 81, 83). — Synopsis of 
papers and discussions presented to the convention at Sanford, Fla. 

Bivi-divi pods (Caesalpinia coriaia) {Agr. Ledger, 1899, No. 10 ( ¥eg. Prod. ser. No. 
51), pp.l-^lB). — An article on the cultivation of the plant in India and the value of 
the pods as a tanning material, with notes on 3 samples obtained from Bengal. 

Two new fodder plants for Virginia ( Rnral New Yorker, 59 (1900), No. 3613, p. 133, 
jig. 1). — Spelt (Tfiticwm spelta) and its adaptability to Virginia are especially con- 
'^stdered. ■ , , 

Some new grasses from the Southern States, G. V. Kash (Bnl. Neto YorZ Bot. 
'Qard.,1 (1900), No.'S, pp. 439-436). — Name, description, and locality of 11 new 
grasses. , 

Fertilizer experiments with sulphate of ammonia on meadows, E. Klobpeer 
{FuMiiufa Landxv. Zig., 49 (1900), No.3,pp. 107-113, jig. i).— The us© of 400 kg. of sul- 
phate of ammonia per hectare practically doubled the yield of hay. 

Experiences in the application of potash fertilizer on artificial and natural 
jneadows, E. Marre (Prog. Agr. et Fit. (Kd. KEst. ), 31 (19m), No. 3,pp. 58-63). 

Culture of mixed oats (Nia. Agron. Nancg Bui. 1 (1899), p. 39). — A mixture of 2 
choice variekes of oats gave better yields than either of the varieties grown sep- 
arately. ' , ' ' 
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Potato trials, L. g. Spencer (Jmer. Qard,, ^l{1900),lso, 970f P'p. 128, 129), — A report 
is given of tests of 50 varieties in 1899. From tbe results of the tests, the author 
recommends the following varieties for general ]>lanting: Acme, Early Michigan, 
Late Norther, State of Maine, Livingston Banner, Livingston Pink, and Gem, ripen- 
ing in the order named. 

The principles and practice of potato culture, L. S. Spencer {Am^er. Gard.^Bl 
{1900), Nos. 275, pp. 220, 221, fig. 1; 276, -pp. 242, 243, fig. 1; 280, p. 314).— Piivt 1 of this 
article deals with the selection of the seed for planting, part 2 with the details of 
planting and cultivation, and part 3 with harvesting, marketing, and storing. 

Potato experiments in Cheshire {Jour. Hort, 52 {1900), No. 2678, pp, 85, (S’6’).-— 
From the results of these experiments it is concluded that large potatoes for seed 
are better than small; sulphate of ammonia is the best form of nitrogen for potatoes. 
Care iimst he taken not to use too large amounts of potash. 

The degeneration of potatoes and selection at the time of digging, J. Ber- 
THONNEAU (Semaine Agr., 20 {1900), No. 97$, pp. 5, 6). 

'BnsiUng potatoes {Queensland Agr. Jour., 6 {1900), No. 2,pp. 82-84). — A rdsiimd of 
the work done on the subject in different countries. 

Ramie, L. be Balestrier {Prog. Mexico, 7 {1900), No. 304, pp. 241, 242). — History 
and description of this plant in Mexico. 

Monograph on rice, G. d'Utra {Bol. Inst. Agron. Scio Paulo, 10 {1899), Nos. 8, pp. 
469-513; 0-10, pp, 611-625). 

The culture of rice in Cambodia, A. Leceerc {Pev. SeL, 4. aer., 13 {1900), Nos. 1, 
pp. 11-15; 4, pp. 97-105 ) . 

Rice culture in southwest Louisiana, C. IT. Laitor {Anier. Tlireslierman, 2 (1900), 
No. 10, 12-16).— The method of rice culture successfully followed in southwest 

Louisiana and southeast Texas is described. 

Origination of the Petkus rye, F, v. LOCHOW (FuhUng^s Landw. Zig.,49 {WOO), 
Nos. l,pp. 28-37, figs. 2; 2, pp. 45-53, figs. S). — ^The details of the author’s method of 
procedure in securing this improved variety of rye are given, together with some 
of the results obtained. 

Efotes on sugar-cane experiments, J. B. Harrison and G. S. Jenman (West 
Indian But., 1 {WOO), No. 2, pp. 159-172).— Suggestions as to the use of different 
manures in cane-growing experiments and in the improvement of varieties. 

Experiment in manuring wheat at Coolabah farm, R. W. Peacock (Miyr, Ga 0 . 
.NeW'Bouih Wales, II {1900), No. 2, pp. 146-149). — A comparison of phosphates. 

Experimental manuring, A. N. Pearson {Jour. Agr. and Ind., South Australia, 
$ {1900), No. 7, pp. 562, dd.t).— Wheat on fallow land wdthont fertilizers yielded at 
the rate of 12 -J bu. per acre. Wben 20 lbs, of “ concentrated” superphosphate per 
acre was added the yield was increased to 181: bu. per acre. The net profit was 
increased by the use of the superphosphate $2.47 per acre. 

Resistance of wheat to frosts, L. Thiry {Jour. Agr. Prat, WOO, I, No. 7, pp. 
2S5, 236). — Data as to the effects of frost on 56 varieties of winter wheat. 

Wheat for edible pastes in France, J. C. Covp3RT ( IJ. B. Consular Ppis., 62 {WOO), 
No,.2$4,.pp. 301, $i}2).—Ty?o bushels of Texas-growm wheat of the Nicaragua variety 
was distributed among different manufacturers of edible pastes in France, who sub- 
jected it to careful examination for paste-making purposes. All reports w^ere very 
favorable. 

The world’s wheat lands— -can we increase their production? H. F. Moore 
{London: ■The ■ Author, 1899, pp. 8). — Popular pamphlet dedicated to the Ministers of 
Agriculture of Canada and the United States, and to the directors of experiment 
stations in these countries. The future yields of western and northwestern wheat 
fields are considered. 

Conversion through selection of winter Squarehead wheat to summer wheat, 
A. Kirsche {Dent. Zandtv. Presse, 27 {WOO), No. 15, pp. 166, 167, figs. 4).— By spring 
planting wTn ter Squarehead wheat and selection for a number of years a very satis- 
factory summer variety of wheat has been obtained. Details as to measurements 
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and Trei,a:bii'i"s of the original anti selected seed are given, together witii natural- 
size photf)graplis of tlie new wheat. 

The iiiiprovement of cereals by cross breeding (Farmers^ Gm,^5B {1900), ,An. 8, 
j?. f J/5).— ilethods followed by T. R. Garten and brother in cross breeding wheat at 
Ken toii-Le-Willows are briefly noted. Triticnm spelta lias been crossed with an easy 
slichiiig- caltivated variety of wheat. A cross has been secured with tough heads 
and tenacious chalf which retains the grain under all atmospheric conditions, even 
after the wiieat Itecomes dead ripe. The ripe grain is easily obtained by threshing 
or other iiiechanical means. 

Steam cullivation, J. L. Thompson (Agr, Gaz, Kew South Wales, 11 {1900), Ko. 11, 
pj). S2-3o ), — Systems of steam cultivation are discussed and a comx>arison made of 
the relative economy of steam, horse, and bullock cultivation. 


HOBTICULTUEE. 

Fertilizer and irrigation experiments with popular crops and 
under glass, A. T. Jordan [Amer. GariL, 21 {1900)^^ Is os. 264, 22j 265, 
pp. 38, 39). — III a jiaper read before the New Jersey Horticultural 
Society, at its meeting January 5, the author gives details and results 
of some field experiments at the New Jersey State Station with aspar- 
agus, blackberries, raspberries, currants, gooseberries, strawberries, and 
certain orchard fruits, in which different fertilizers were used, with and 
without irrigation. Lettuce and tomatoes were grown on different soils 
under glass surface and subsurface watering iiracticed. The experi- 
ineiits have been carried on since 1896, and some of the details have 
been xireviotisly noted (B. S. E., 9, p. 649 5 10, p, 433 ; 11 , jp. 735). Rows 160 
ft. long and divided into 4 equal sections, differently fertilized, were 
used for each of the different varieties of fruits and vegetables. Prom 
2 to 0 irrigations were required iu the different years. Some of the 
more striking results witli the different crops may be noted. 

Asparagus , — Six varieties were grown. The first 3 cuttings were 
taken as representing the early yield. 

In all cases irrigation has increased the early yield. Combining alT lots the 
increase iu favor of irrigation equals 8.4 per cent. In total yields those plats receiv- 
ing the commercial fertilizers have given, vrhere irrigated, an increase of 9.2 per 
cent. Where the barnyard manure is used, a decrease occurs under irrigation, 
equivaleni; to 4.8 per cent. Of the different fertilizers the complete fertilizer alone 
has given the largest early yield iu every case, exceeding any other plat by 17.2 per 
cent. Relatively, also, the effect of irrigation upon the early yield has been greater 
where the complete fertilizer has been used alone than upon any other plat. Barn- 
yard manure, where irrigated, has given the smallest increase in the early product. 
In total yields, the barnyard manure plats gave slightly the larger yields. . . . 
Rehitively, the increase in total yield due to irrigation is greatest on the plat where 
theiiitrate is added. The nitrated plats have, however, given the lowest yields. . . » 
‘fpalmetto has given the largest yields throughout. It exceeds by 2B. 6 per cent 
any other variety iu early yield, and by 21.6 per cent in total yields. Donald Elmira 
is second in yield and Columbian Mammoth White third. Conover Colossal yields 
the lowest in early cut, with Bar Mammoth lowest in total yield. . . . 

The top growth the first two years was very much larger on the selected crowns 
than with the same varieties set with commercial roots. However, 4 sea- 

sons' growth the difierence iiiTavor of the selected crowns of Elmira has steadily 
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decreased and the past, season it was small. With Palmetto the difteretice has 
grown a little larger each year except the past, when the' tops from the selected 
crowns weighed less than those from the ordinary' commercial .roots.'’' 

Blackberries . — Irrigation increased tiie early yield of blackberries 
39.2 per cent and the total yield 50.2 per cent. 

Relatively, the greatest increase due to irrigation in both early and total yields 
occurs upon the harnyard-manure plats. 

Where not irrigated, the complete fertilizer with hone and potash gives the 
largest early yield and also the largest total yield. The harnyard-manure plat gives 
the lowest returns in both cases. ^Yhere irrigated, the plat having the complete 
fertilizer alone is first in early yield and harnyard manure second. ... 

^'In early maturity (yield of first 3 pickings) Early Harvest stands first, with 
Agawam second, xlgawam is, however, a most prolific variety, giving a little over 

1 (26.2 per cent) more fruit than Eldorado, the second in yield. Relatively, the effect 
of irrigation has been greatest with the Eldorado, amounting to 161.6 jier cent of 
that obtained when nnirrigated. Agawam is by far the most productive sort when 
unirrigated, but where irrigated it is hut slightly better than Eldorado. These 

2 varieties together have given a little ov^er f as much fruit as the other 4 varie- 
ties grown2^ 

Bas^herries , — Irrigation increased the early yield of rasiiberries 14.4 
per cent and tlie total yield 19.9 per cent. The plat fertilized with 
barnyard manure and irrigated gave the largest early yield and also 
the largest total yield, the increase amounting to a little over | tliat 
obtained from the duplicate i>lat not irrigated. The plat which received 
nitrate of soda in connection with complete fertilizer, bone, and pot- 
ash, gave the lowest yields throughout, though the relative rate of 
increase due to irrigation was largest on these plats. Only red varie- 
ties were tested. Cutbbert gave the largest yield of fruit; Marlborough 
was a week earlier, and gave the largest relative increase of fruit due 
to irrigation. 

Gurrants and gooseberries , — Irrigation increased the yield of currants 
in all cases, the total yield being 25 per cent greater than where no irriga- 
tion was used. The barnyard-manure plat gave the lowest yield with 
irrigation. On the plats not irrigated the best yields were obtained 
from the complete fertilizer, with the addition of nitrate of soda. With 
irrigation these plats gave the lowest yields. 

There was not much choice of varieties between Bed Butch and 
Yictoria, although. Bed Dutch had a little larger berry and gave the 
greater increase due to irrigation. Fay Prolific has thus far failed to 
give any increase with irrigation. 

Irrigation increased the yield of gooseberries in one instance only—v 
on the plat fertilized with the commercial mixture alone. The largest 
total yields were obtained from plats fertilized with barnyard manure. 

Irrigation increased the strawberry yield as a whole 
11 percent. The best results were obtained from the plat fertilized 
with complete commercial fertilizers applied at the rate of 500 lbs. per 
acre. One of the conclusions derived from this experiment is that it is 
inadvisable to apply nitrate of soda in connection with a fertilizer 
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already ricli in nitrogen for strawberries. Witb. low-grade fertilizers^ 
its use is beneficial. 

Lettuce . — Lettuce was grown in the greenboiise In a well-j>repared 
forcing soil alone and with fertilizers in. a sandy soil and in a clay soiL 
Different coiiiinercial fertilizers w^ere. used. Tlie best results were 
obtained in the unfertilized forcing soil. It is believed that commercial 
fertilizers are of little use in the forcing house ; A thoroughly enriched 
sandy loam seems to provide for the wants of the forcing crop in the 
best possible manner.*’ Siibwatering gave an increase in yield on the 
forcing soil plat of 7.4 per cent. Solid beds were found more satis- 
factory than benches, as they dried out more slowly and required less 
watering. 

Tomatoes . — Tomatoes were grown under glass, and 1 J, 2, 2|, 3 and 
sq. ft. of surface given to each plant. The plants given 24 sq. ft. 
each gave the largest total yields, but those given 2 sq. ft. each gave 
the largest total yields relative to the space occupied, and it is believed 
that this is the best distance for forcing this crop. Siibwatering greatly 

increased the yield of tomatoes. Barnyard manure proved siijierior to 
commercial fertilizers as a i)lant food for this crop. Surface watering 
was found most suitable for tomatoes grown in pots in which the larger 
part of the soil was composed of sifted coal ashes. Training to a single 
stem gave the best results in these experiments. Plats which received 
no nitrogenous fertilizers gave greatly decreased yields. 

An investigation was made of the profitableness of gro wing the tomato 
crop in the forcing house. The average gross returns from each square 
foot of surface has been 65.5 cts. On this basis, the returns for a crop 
of tomatoes in a house 20 by 100 ft, are estimated at $943.20 and the 
expense of growing the crop at $278.50, thus leaving a net xirofitof 
$664.70 from a little less than of an acre. 

Orchard notes, F. S. Baele {Alabama College Sta. Bui. 106, pp. 
163-176 ). — These notes are largely confined to the effects of the unusual 
cold of February, 1899, on the ajiples, cherries, figs, grapes, Japanese 
persimmons, peaches, pears, and plums growing at the station and in 
different parts of the State, lilotes on injurious insects and diseases 
are given in some instances. 

On the morning of February 14, the thermometer was below zero in all parts of 
AXabama. At Anhurn it registered —6.5'^ P., which was 10^ lower than at any time 
in the 30 years daring which records have been kept here. In north Alabama the 
temperature was several degrees lower, while at Mobile and at other points on the 
coast it was only some 4 or 5° warmer. Here naturally the destruction was greatest. 
Tender shrubs and trees of all kinds were killed to the ground, the long moss 
(Tillandsia) on the trees was killed to the ground, and the thickets of saw palmetto 
were scorched as if by fire. The live oaks and magnolias lost their leaves and even 
some of the pines were injured. Throughout the State the peach crop and, with a 
few exceptions, the plum crop was an entire failure.^' 

Apple buds were not swollen at the time of the freeze and were 
■entirely uninjured. The varieties YeUoW; 'Transparent for: sui^ 
:,:864-ANo. 11 4 ' . 
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and Einnard Glioice for late fall and winter are recommended to be 
added to tlie provisional list of apples for Alabama already noted (E. 
S. E., Mj p. 1041). 

Pigs tliroiiglioiit the State were killed to the ground by the freeze. 
Celestialj White Ischia, Brown Turkey, Brunswick, and White Smyrna 
are considered the best varieties for planting in Alabama. Eone of the 
varieties of bunch grapes at the station suffered injury from freezing, 
hut many of the Eotundifolia varieties were seriously frozen, Scupper- 
noiig being’ killed to the ground. Memory was entirely uninjured. 
Japanese persimmons were killed but sprouted from the crown in some 
instances. As a result of the freeze, only Persian and Eorth China 
types of peaches are recommended for central Alabama. The older 
Eeiffer and Le Conte pear trees were uninjured by the cold, though the 
swollen flower buds were killed. Many younger trees were killed out- 
right. Bartlett and other varieties of European types of pears were 
dormant at the time of the freeze and escaped uninjured. The injury 
to plum blossoms was in almost exact proportion to the state of 
advancement. Only the following varieties bore full crops: Milton, 
Whitaker, Wooten, Wayland, and G-olden Beauty. The Wayland 
group of plums are recommended for general planting. 

In experiments to combat the green aphis of the apple, the most 
effective remedy was found to be a 25 x)er cent emulsion made by dis- 
solving J lb. of whale-oil soap in 1 qt. of boiling water, emulsifying 
with 2 qt. of kerosene, and afterwards diluting to 2 gal. The author 
recommends that this emulsion be applied in a fine mist and only during 
the middle of bright warm days when the kerosene will evaporate 
quickly. Injudicious use of this spray or too frequent applications 
may result in considerable injury to the trees. 

As a means of combating apple-leaf rust the author advises the 
planting of resistant varieties. 

Some experiments were made in combating San Josd scale by the 
aid of the fungus Sphmrostilbe eoccophila with inconclusive results# 
Experiments were also made in spraying trees infested with San Josd 
scale with 35 and 50 per cent mixtures of kerosene oil. In some 
instances full strength solutions were used. The results were quite 
satisfactory except in a few instances where full strength solutions 
killed the trees. Thirty-five per cent solutions are recommended for 
combating the scale on apples and 25 per cent solutions on peaches 
and plums. 

Ash analysis of twigs and leaves from apple trees, P. 
Schweitzer (Missouri 8ta, Bpt 1898, pp. 77-81),—^^ It was thought 
that the percentage composition of the ash of bearing twigs of fruit 
trees would show decided differences from that of so-called water 
sprouts. . To ■ determine the ' matter, small twigs of 2. , seasons’ ' growth 
from various trees were taken in the spring of the year, when the bear- 
ing twigs were covered with fruit buds^ mere or less opened, and pos- 
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sessing but few and only partially developed leaves, wMle tbe non- 
bearing slioots were straight, thin, and covered wholly with leaf buds 
or partly opened leaves. The twigs in either case were 8 to 10 in. in 
length and perhaps J in. thick at the base. In a similar way both 
kinds of twigs were taken in the fall of the year from a tree which had 
not borne any frait that season, and again next spring, when the 3 
kinds of twigs differed more markedly in appearance than in the 
autumn preceding/^ The following table shows the percentage ash 
composition of the dry matter of the twigs: 


Analyses of aj^ple-tree tioigs. 



Calcium; 

oxid. 

i Potas- 
j aium 
' oxid. 

Phos- 

phoric 

acid. 

i 

Silica. 1 

Magne- 

sium 

oxid. 

Sodium 

oxid. 

Ferric 

oxid. 

Sum. 


, PercL 

Per ct. 

Per ct 

Per ct j 

Per ct 

Per ct 

Per ct 

Per ct. 

Water sprouts (Fameuse) — 

\ 1.0290 

0. 7140 

0.3552 

0.2156 j 

0. 0966 

0. 0533 

0. 0070 

2.4706 

W^ater sprouts (Bellflower) 

1. 2717 

.7549 

.2997 

.3613 I 

. 1239 

. 1490 

.0316 

2.9921 

Water sprouts (Jennetin) fertil- 
ized V'ith wood ashes 

.6132 

1. 2782 

.2198 

1 .2450 ! 

. 0591 

. 0896 

.0217 

2. 5266 

Average 

,9713 

.9157 

.2916 

i .2740 i 

.9932 

; .0973 

: .0201 

2.6631 

Fruit twigs (Fameiiae) 

2. 1417 ' 

1. 0455 

.5410 

i .2538 

. 1207 ^ 

. 0730 

.0124 

4. 8831 

Fruit twigs (Bellflower) 

2.3262 

1.0935 

.5432 

.4395 

1 .1509 

1 .0754 : 

. 0262 

4. 6550 

Fruit twigs (Jennetin) fertilized 
with wood ashes 

2.3912 

.7228 

.3111 

.6222 

.1080 

.1241 ' 

. 0256 

4.3023 

xVverage. 

2.2864 

.9539 

.4651 

.4385 

.1265 

. 0908 

.0231 

4.3818 

Twigs with fruit set (Jennetin) 
fertilized with wood ashes 

2. 0702 

1.0864 

.3819 

.2645 

.1288 

. 0399 

.0228 

3. 9946 

Twigs that had died of blight from 
same tree 

2. 8830 

1.0925 

.4428 

.2866 

.2054 

.1870 

.0332 

4.4397 


-win be seen that while the percentages of the different compoaents in the ash 
do not show striking differences for the two groups, excepting in lime and potash, 
yet, when calculated for dry matter in twigs, the results are obviously pregnant 
with meaning. Surely the much larger absolute amount of lime, phosphoric acid, 
and potash in the bearing twigs must be either the cause or the condition of their 
bearing. . . . 

The legitimate deduction, from the foregoing facta would seem to be that the 
effect of fertilizing fruit trees can not possibly manifest itself the same year in an 
increased fruit crop, but appears of a certainty the year after, and that trait growers, 
in valuing fertilizers, must bear this in mind to arrive at correct conclusions.^^ 

Analyses of ashes from apple peelings and leaves from trees 
fertilized and not fertilized with iron sulphate, P. Sghweitzeb 
'{Mmouri Stm. Ept 1898y pp. 8^^ 83). — The leaves and peelings taken for 
analysis in this experiment were obtained from Ben Davis trees, some 
fertilized and others not fertilized with iron sulphate. The fruits of 
the fertilized and not fertilized trees, showed marked differences in 
appearance, the greater depth of color being in favor of the apples from 
the trees fertilized with the iron sulphate. The fruit was harvested at 
the usual time and the peelings and leaves carefully dried without being 
permitted to come in contact with any iron or steel instrument. The 
following table shows the results of the analyses of 100 gm. of water- 
free substance in each instance: 
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Analyses of ashes of apjde peeUiif/s and leaves. 


1 

Fine ash . 

Silica. 

j Iron. 

Tertllized -with hon snlpliate : 

PftGlillgS. 

Grams, 

Grams. ' 
1.709 1 

Per cent. 
4. 70 

Gram. 

0. 0131 

Per cent. 
0. 74 
.57 

lieavos .. 


10.490 

G. 06 

. 0597 

Not fertilized "With iron siilx>l3a(:e : 

Pf'elings - - ..... 

1. 984 

.220 

11. 09 

. 035 

1.77 

TjefiVfifi 

12. 041 

.431 

3.41 i 

.075 

I .59 

1 





The result as regards the qnanfeity of iron is the reverse of what was expected, 
and if affirmed by subsequent trials can not be the direct cause of influencing the 
color of fruit. Indirectly, by perhaps stimulating the development of certain definite 
constituents, it might exercise an effect, as was plainly discernible in this trial.” 

Effect of spring frosts on the peach crop, with cnltnral notes 
on the peach in New Mexico, F. Gaegia {Neiv Mexico 8ta. BuL 30^ 
pp. 215-251 ). — The author states that the most serious drawback to the 
successful culture of the peach in New Mexico is the late spring frosts, 
which are certain to occur after the trees have started to bloom and 
which often destroy the whole crop. A very large percentage of the 
blooms and fruit buds are killed every spring by the frosts. In order 
to determine the more resistant sorts and the varieties best suited for 
culture in New Mexico, a careful record extending over 4 seasons was 
kept of the date of blooming, fruiting habits, and ripening period of 147 
different varieties of peaches growing in the station orchard. The daily 
temperature of the winter and spring months for each season (1895-1898) 
was kept and a study made of the effect of frosts on the different varie- 
ties of peaches after they come into blossom. 

The different varieties have been arranged in groups, according to the 
fruiting habits of each. Twenty-two of the varieties grown ripened 
their fruit in June and July, 38 in August, 16 in September, and 3 in 
October and November. Eleven varieties have fruited 2 seasons daring 
the whole test, and 57 sorts have not fruited at all. Usually observa- 
tions have been made upon 4 trees of each variety, although in some 
instances only 1 tree was available. Tables showing date of bloom, 
number of days of frost, minimum temperature after bloom, and date of 
ripening during the different seasons are given for each group, and the 
data commented upon at length. 

The bulletin is summarized in part as follows : 

No variety that has been tested in the college orchard blooms late enough to 
escape all the freezing weather, although many hinds usually escape the most sever© 
ffosts. ' ■ ' ^ 

“The date of full bloom in the several varieties of the peach varies from year to 
year, depending on the character of the season. 

“ The early peaches as a rule bloom later than the late varieties, thus escaping 
many days of varied freezing weather, and insuring a crop unless killed by severe 
frosts occurring some time after the fruit is set. 

“Belated buds, being comparatively undeveloped when the main crop of flowers 
are open, frequently escape frosts thac kill the full blossoms, thus setting at least a 
partial crop. 
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Many varieties, especially tlie early kinds like Alexander, tiiat fail in ofclier States 
because of fungus diseases, do v^ell in New Mexico, and some of them are leading 
commercdal sorts/’ 

The varieties which have best withstood frosts daring the whole 
period and which are recommended as suitable for commercial orchards 
are Alexander, Arkansas Traveler, Waterloo, Gov. Garland, S. G. 
French, Boyle Early, Hyne Surprise, Family Favorite, and Muir. 
These same varieties are recommended for home use, and in addition 
George lY, Sargent, Early Silver, Hoover Heath. The varieties which 
have failed 1 or 2 years at the station, but on the whole have proved 
profitable, are Early Crawford, June Bose, Cother, Sallie Y^orrell, Hill 
Chili, Piquett Late, Chinese Cling, and Beqiiett Free. All but the last 
2 of these are suitable for planting in commercial orchards. 

Relative to the culture of xieaches in blew Mexico, it may be noted 
that irrigation is necessary for this industry. The selection of sites for 
peach trees, choice of soil, methods of irrigation for peaches, pruning 
and thinning commercial peach orchards, and the insects and diseases 
affecting peaches are briefly discussed. 

The bulletin contains brief introductory remarks on peach culture in 
Hew Mexico by G. A. Keffer. 

Fourth, report on Japanese plums, L. H. Bailey (New Yorh Oor- 
nell Bta. Bill, 175 ^ lip. 128 - 154 ^ figs. 18 ). — This is a continuation of work 
already reported (E. S. 11, 9, p. 1053). Notes are given on varieties of 
Japanese plums as taken on the station grounds during the season of 
1899. The varieties recommended as most valuable for general uses 
and conditions and worthy of general idanting are Engre, Liitts, Red 
June, Abundance, Burbank, Chabot, and Satsuma, enumerated in the 
order in which they ripened at Ithaca in 1899. Other varieties of 
secondary value, or those which must be further tested before they can 
be confidently recommended, are Berger, Kerr, Ogon,Georgeson, Hunn, 
Hale, and Wickson, named also in the order in which they ripened at 
Ithaca in 1899. 

; As a result of his observations for a series of years, the author 
believes that many of the great differences in opinion respecting the 
merits of individual varieties and the wide discrepancy in descriptions 
of them that are frequently made are due to the fact that the same 
tree may bear unlike fruit in different years. 

i Prunes, J- A. B ALMeb ( Washington Sta. Bui. 88, pp. 1-36, figs, ii).— 
This bulletin is designed to supply information as to the best methods 
of preparing prunes for market. Cultural methods in most common 
use locally are briefly discussed, notes are given on the Italian, French, 
and Silver varieties of prunes, the merits of each are presented, and the 
details of preparing the fruit for market are set forth with considerable 
fullness. The processes treated of are evaporation, grading, dipping, 
p'ickmg, and sweating, the paragraphs on evaporation and grading 
especially including accounts of a number of methods and kinds of 
apparatus in use. A number of the pieces of apparatus are figured. 
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It is stated that prunes have a relatively high feeding value for hogs* 
Fed alone, they do not form a well-balanced ration, but with a little 
barley or pea meal added, it is said, hogs will grow and fatten well. 

, Strawberries, S. M. Emery [Montam 8ta. Ihil. 20, pp, 104-109^ 
chart 1 ), — Variety tests and exi)eriments in pollination of strawberries 
are reported. An experiment was made with Orescent seedling straw- 
berry plants, the object of which was to determine the distance at 
which pistillate and staininate plants should be set to secure the best 
results in pollination. The arrangement of varieties and the yield of 
each plant in the experiment are shown iu a chart. Not a single 
uncovered plant failed to mature some fruit, although some of them 
were from 20 to 27J feet distant from any staminate plants. At the 
same time a second experiment was made with a part of the plants 
just referred to, the object of which was to determine the extent of the 
agency of insects in pollenizing strawberry blossoms. A part of the 
plants were covered with cheese-cloth netting, the meshes of which 
were of an inch in diameter. Those plants which remained covered 
throughout the experiment failed to produce a single good berry 
although there were a few very imperfect ones. It was observed in the 
course of this exi>eriment that much the largest yield of fruit was 
obtained from those plants immediately adjacent to those covered with 
the cheese cloth, ^‘It was as if pollen-laden insects had been attracted 
by tbe white covering of cheese cloth and had traveled over it to sides 
or ends, and failing to get entrance to thei>rotected blooms underneath 
had moved to tbe plants tbe nearest thereto^’ 

The chemical composition of certain small fraits, A. B, Selby 
(Ohio State Hort. Soe, Bpt. 1898, pp, 150-154 ). — The author has made 
determinations of the percentages of water, solid material (both soluble 
and insoluble), seeds, acid, sugar, pectins, hber, and ash of 11 varieties 
of strawberries, 7 of raspberries (1 black, 1 purple, and 5 red varieties), 
4 of currants, 2 of blackberries, and 3 each of gooseberries and cherries. 
Fruit of the dififereot sorts was gathered and analyzed on ditferent 
dates during the ripening period of each. Tbe data for each variety 
are tabulated. The following table summarizes the analyses: 

Average analyses of 8m<ill fruits and aherries. 



Water. 

, 

Seeds. 

Crade 

flber. 

Pro- 

tein. 

Ash 

of 

seeds. 

Ash, 

ex- 

clud- 

iiigr 

seeds. 

Solu- 

ble 

solids. 

Pz*ee 

acids. 

B(duc- 

iug 

sugars. 

Pec- 

tiii.s. 

Ratio 

of 

acids 

to 

sugar. 


ct 

Peret 

Per et 

Per et 

PercL 

Per ei. 

Per ei. 

Per cL 

Per ct. 

Per et. 

Per ct 

Strawberries 

' S2, 55 

0.93 

0.31 

0.61 

0,03 i 


4.48 

1.01 ' 

3. 03 

6. 44 

0,62 

.97 

0. 23' 
.19 

Black ra.spberries . 

80. se 

6.26 

.21 

1.50 i 

.09 i 

0.55 : 

9.83 

1.20 i 

Red raspberries... 

8;i59. 

2. 20 i 

.23 

1.20 ! 

,05 i 

.45 i 

1.45 

1, 63 ! 

8. 20 

1.40 

'.20 

Blackberries 

85. 53 

3.56 

.38 

1.26 : 

.10 I 

.29 : 

8. 87 

0.91 

7. 57 


, '■ ..'.13 

Red c'orrar*t8......' 

85. 55 i 

1.58 

.41 

1.21 I 

.03 1 

.57 

10.31 i 

2.73 ! 

' 6. 82 

1. 17 

1 ■■,'■.40 

Gooseberries I 

86.44 i 

1.41 

.43 

-74 1 

.05 1 

.28 

12.23 1 

1.61 : 

4.06 

; '.45 

j':" ,40 

Sour cliemes 

■ 81.72 

5.22 


1.43 ' 

! ^ i 

... ! 

1 


10,74 

1.47 ' 

7.38 

1.09 

1 ..'.20 


These samples were chiefly taken in good, fair weather. . . . Much less acid 

and sugar and, therefore, less water-soluble solids and nutritive matter would be 
found after rainy weather and scant sunshine. 
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Report of the horticulturist, L, E. Taft {MicMgan Sia. 1898, pp, 186-183 ), — 
Tills is a brief siimmarj of the work of the department durin^iT year; 'showing 
the different lines of experiments undertaken and the progress made. Crimson 
clover used as a cover crop in orchards has given the best results when seeded July 1. 
Oats have proven well adapted for use as an orchard cover crop on heavy clay soils. 
The, results in successful spraying experiments against the peach leaffciirl are 
reported and are noted elsewhere in this issue (p. 1059). Wood ashes liave given good 
results on lawns when applied at the rate of 50 bushels per acre. The effect of wood 
ashes and ground bones combined wms prominently visible on lawns throughout the 
whole- season. 

Report of the horticulturist, J. F. C. Du Fre (South Carolina Sta. lipt, ISBS, 
pp, 88-36 ), — Brief notes on the asparagus, beans, Lima beans, beets, table beets, stock 
beets, sugar beets, l^russels sprouts, carrots, cabbages, caulifiowmr, celery, cucumbers, 
eggplants, cantaloupes, lettuce, waterinelous, onions, i)otatoes, English x>eas, straw- 
berries, apples, pears, peaches, plums, Japanese x)orsimmons, and other fruits and 
nuts grown at the station during the season. Data and descriptive notes as to yields 
and ]>est varieties are given in some instances, and mention made of the more preva- 
lent insects and diseases of fruits. 

Asparagus culture in the South, W. F. Massey (Florida Agr., 87 (1900), Xo, 19^ 
pp. 808, 803), — The jmofftaldlity of this crop is discussed and detailed directions given 
for its culture and fertilization. 

Bur, or Globe, artichokes, W. T, Swingle and D. G-. FxURCHILD ( U. S. Dept. Agr,, 
Division of Boiany Clre, 88, pp. 6, jig, 1). — A brief deseri|)tion of the artichoke, 
Cynara scolymus, with notes on methods of culture in Europe and in Louisiana. 
Methods of cooking are suggested. 

Manuring field cucurbits, H. Koch (DeuL Landw. Presse, 87 (1900), Xos, 88, p, 833; 
84,2),878), , , 

Yams in the West Indies, D. G. Fairchild ( 27. S. Dept Agr,, Division of Botany 
Giro, 82, pp- 4,fig- i).— The varieties of yams (Diostwcu- spi).) in Jamaica and BaTbados 
and methods of yam culture observed in these places are given, with some suggestions 
as to their adaptability to the subtropical agriculture of the United States. 

Horse-radish culture in Bohemia, D. G. Fairchild ( U. S. Dept. Agr., Division of 
Botany Cire. 80, pp, 3, figs. Brief descriptive and cultural notes on a variety of 

horse-radish knowm in Germany and Austria as Maimer or ^^Maliner Kren^^ which 
has been imx)orted for distribution. 

Some Chinese vegetables (ScL Amer.,88 (1900), Xo. 14, p, 811), — A description of 
some of the vegetables sold in the Chinese quarters of San Francisco (E. S. R.,11, 
p.777). , 

Distribution of seeds and plants, E. J. MTckson (California Sta, Seed BuJ,, 1B99- 
1900, pp, 4). — A list is given of the plants and seeds available for distribution through 
the station for the coming season. The usual condition of a small x>ayment for seeds 
is retained, and the limited quantity of many varieties is mentioned in order to insure 
early application. The plants offered this season are new varieties of European 
strawberries; trees and shrubs, mostly exotic ; resistant graj^evines; jjilaiits for green 
manuring; forage plants; cereals; and promising varieties of garden plants. 

Edible fungi, A. Nys ( Belg. Hori. et Agr,, 18 (1900), Xo, 4, pp, 51, 58). — A popular 
article on iaushroom culture, uses, etc. 

Plant breeding by bud eeieotion, A. S. Hitchcock (.Jwcr. Gard,,$l'(1900), Xo, 

866', p. 59), ^ 

Btringfellow method of planting an orchard, H- M. STRiNairELLOW Abir- 
serijman, S (1900), Xo.3, p.85),—ThQ author describes his method for setting peach, 
pear, and apple trees in sod.,, , 

Fruit-tree ■ pruning— -No.' 9, ' G. Qhinn ■ '( Joan Agr."'mul.:In'd., Sonth'/'AnSiraUa, J 
(1900), Xo. 7, PP', 5S9-603, Jigs. 17).— The principles of ■pruning "evergreen fruits are 
discussed and detailed, illustrated directions given fox the culture and pruning of 
lemons, oranges, a'ttd loquats.' ,■ 
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Pmit growing under irrigation, W. J. Allen {Agr. Gaz. New South U (ilesj 10 
{1S99), No,M3, P 2 ^. l.WS-tTrdj 2 }l 8 .B ). — Poimlar articles largely t a, Iven from California 
sources. 

Grafting oranges on Bitter Seville stocks (Agr. Jour. Cagge Good IJojye, 16 (lOOO), 
No. r5j g}}). 305-310). — Suggestions regarding tlie use of .Bitter Seville as stocks. Its 
use is especially recommended as a resistant stock against root rot. 

Orchard trees, S. M. Emery (Montana Sta. Bui ^0, pp. 98-104). — Observations are 
reported on the hardiness at the- station of a large number of varieties of orchard 
fruits set in 1895, and a list of the apples, crab apples, pears, cherries, plums, and 
prunes that have thus far proved hardy is given. Brief popular notes are given 
on the leaf blight of apples, which, it is stated, has not as yet been observed in 
Montana. ■ 

The effects of alfalfa and grass on the growth of young orbhard trees ( EessP 
8che Landio. Ztsdir., 70 (1900), No. 7, pp. 78, 79, fig. 1).— Allalfa seriously retarded the 
growth of young apple trees as compared with trees grown on land in cultivated 
crops and wheat. 

. Classification of the peach (Amer. Gard., 31 (1900), No. 309, pp. 116, 117). — Extracts 
from an article delivered by E. H. Price before the Natural History Society of the 
Agricultural and Mechanical College of Texas. 

Propagation of native plums, P. Cranefield (Mural Neio Yorher, 59 (1900), 
No. 3613, }). 103). — Crown grafting year-old trees, top grafting older trees, and inten- 
sive and thicket culture of native plums are discussed. 

Persimmons, M. L. Henry (Jour. Soc. Nat. Hort. France, 4 (1900), No. l,pp. 133-138, 
fig. 1). — Cultural directions, with notes, on the flowering habits and methods of 
pruning Japanese persimmons (Diospyros Tcaki). 

Instructions in the culture and uses pf cacao, G. d’Utra {Bol. Inst, Agron. Sao 
Paulo, 10 (1899), No. 9-10, gyp. 539-581). — A description of the methods of culture and 
manufacture in Brazil, with an analysis of the seeds. 

Coffee culture in Queensland— No. 2, H. Newport (Queensland Agr. Jour., 6 
(1900), No. 3, gyp. 130-135, figs, 3). — ^Details are given regarding the nursery manage- 
ment of coffee trees. 

Tea, its culture and manufacture, Y. Boutilly (Z^e the, sa culture et sa manipula- 
tion. Farh: G. Carre and C. Naud, 1S9S, gyp. 108, f^s. 18). — The origin, botany, and 
pi'odnction of tea are considered, together with methods of culture and manufacture 
followed in Ceylon and the adaptation of those methods in the Frecnh colonies. 

The manuring of tea (Planting Opinion, 5 (1900), No. 14, pp. 337, 338). — Eesults 
obtained in inanuriiig tea with 9 different combinations of commercial fertilizers are 
reported and an analysis given of the soil on which the tea grew. No conclusions 
are drawn from the tests. 

Vanilla and other cultures in Reunion, C. W. Bennett ( Bui. Bot. Dept. Jamaica, 
n. ser.f 7 (1900), No. A pj>. 5-14).— Special attention is given in this article to the dry- 
ing of vanilla hy the use of chlorid of calcium. 

Culture of vanilla in Mesaeo, H. Lemcee {Tropenpflanzer, 4 (1900), No. 3, gyp ISO-’ 
139). 

Vanilla (Garden, 57 (1900), No. 1469, p. 35, fig. 1). — -Methods of greenhouse culture 
are given. The author states that from his experience it is not a profitable plant to 
grow under glass. 

Nutmeg growing in its native home (Jour. Jamaica Agr. Soc., 4 (1900), JVh. -i, pp. 
308-310). — Gives methods of growing and curing the nutmeg in the Dutch Bast 
Indies. 

Studies on the hop, F. Choeounsky (CeslA Listy ffospoddfsJce, S (1900), No. 1, pp. 
8-15, figs. 7). 

CuiTants for market and the home garden, T. J. Dwyer (Amer. Gard,, 31 (1900%, 
Mo. 374, pgy. 308, 304). — General cultural directions wuth descriptions of ,5" desirable 
market varieties and 2 varieties for the home garden. 
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Pot-grown strawbeiTies for tiie home garden, T. .T. Dwyer (Jmer. Gard.j 21 
{1900), lso.275^^p, 221^ 222 ), — Suggestions regarding tlie growing of strawberries in 
pots for transplanting in the home garden with descriptive notes on 6 varieties well 
suited for this purpose. 

Influence of different cnttings on the quality of wines, G. Heron {Frog, Agr, et 
7U., 16 (1899), 2so. 37, pp. 314-320). 

Experience with the English walnut, N. Pomeroy (Ainer. GarcL, 21 {1900), Xo, 
275, p. 223, jig, T ), — The author reports growing these nuts in Niagara County, New 
York. The trees have withstood a temperature of — 18'^ F. 

Root grafting the walnut {PaeifiG Fural Press, 59 {1900), Xo. 12, p. 177, figs, 3). 

Grafting the walnut {Pacific Rural Press, 59 {1900), Xo. 11, p. 161, figs, 5 ). — A 
description of methods of grafting the English and the black walnut. 

India rubber cultivation {Planting Opinion, 5 {1900), Xo. 4, pp. 64 , 65 ). — This 
article discusses the culture, and production of rubber from different species of rub- 
ber trees and states that experiments ai'e now being carried on in London and 
Trinidad to secure rubber from year-old plants of the Chsb7?oa . . .It 

has been found that seeds sown broadcast over a x>repared field will yield an abund- 
ant crop of young trees which at about one year old can be cut and sent to a fac- 
tory where, with ordinary machinery, 8 per cent of fine rubber can be extracted 
from the young shoots. . . . This young tree crop, at present prices, wu)uld 

return an estimated profit of $200 to $100 per acre.'' 

Rubber trees and their culture, H.Lecomte {Les arhres a gutta-percha leur cul- 
ture, Paris: G, Carre and C. Xaud, 1S99, pp. 95, fiigs. 7, map 1 ). — This work treats 
of the species of plants producing rubber, of the collection and manipulation of sap, 
production and commerce in rubber, and of the acclimatizatioii of plants in the 
Antilles and Guiana. 

Culture of rubber, G. b'Utiia (Bol. Ttist Agron Sdo Paulo, 10 (1899), Xo, S, ppA 
514-5S6 ), — A description is given of species and varieties of plants producing rubber, 
with notes on the establishment and management of a rubber grove and on the col- 
lection and handling of the sap. A list of the substances found to be useful in 
coagulating the milk of sap is included. 

India rubber in South America (Set, Amer,, 82 (1900), Xo. 8, p. -Abstract of 
report to the French Government by M. Poisson. 

The tapping of the rubber tree, E.Henrici {Tropenpfianzer, 4 (1900), Xo, 2,pp, 
79, c9£?).— Results of trials of tapping relative to flow of sap and effect on tree. 

A gutta-percha plant susceptible of being cultivated in temperate climate, 
Dybowski and G. Fron (Compt. Rend, Acad, Sci. Paris, 129 (1899), Xo. 15, pp, 158- 
160 ), — An account is given of the successful cultivation in Europe of Encomia 
ulmoides, a plant belonging to the Euphorbiaceau The x>lant is described at some 
length, and the method of separating the gutta-percha and the amount obtained. 
The plant originally comes from the north of China, and it is thought that its culti- 
vation can be snocessfully carried on in regions possessing similar climatic 
conditions. 

American-grown bulbs {Florists' Exchange, 12 (1900), Xo, 18, p, 47d),— Comments 
by Andreas Simon, of Chicago, on growing bulbs, especially in the Puget Sound 
region. 

Sweet peas in Canada, S. P. ( Amtr, Florist, 15 (1900), Xo, 617, pp, 1041-1043),—*^ 
Light clay loam is considered the best soil for sweet peas. On poor soil, sandy soil, 
or heavy clay, the trench system of culture is recommended. Descriptive notes are 
given on the growth of 35 varieties. 

'■ . Flower farms of California, SvM. Hall (Land of Sunshim, 12 '(1900),' Xo. 5,.pp. 
"£80-290, figs, 9). ' 

The flower gardens of Japan, R. W. Burbribge '(Gardmp'S7. (1900),, Xo. 1484,^'. '■ 
'::04--SO6,fig8,2), ' ■-' ■".'y ' ; 
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Report upon the forestry investigations of the IT. S. Depart- 
ment of Agriculture, 1S77—XS9S, B. E, Febnow [IT, House Re^ve- 
sentatives, 55. Gong,^ 3, Sess,, Boo, 181 j jpp. 401^ figs. 105^ ph, 32).— Thm 
is a special report ‘^iipon the forestry investigations and work of the 
Department of Agriculture, showing the results obtained and the 
practical utility of the investigations/^ prepared in accordance with 
a provision in the act of Congress making appropriations for the De- 
partment of Agriculture for the fiscal year ended June 30, 1899. The 
author treats the subject in 3 parts: (1) A brief historical sketch of the 
administrative features of the Division of Forestry, with the reasons 
for its establishment 5 (2) the work done by the division, and (3) a 
resume of the status of the forestry movement in the United States 
and the relation which the Division has had to it. 

The principal part of the report is contained in an appendix on 

Forests and Forestry in the United States,'^ in which is comprised a 
summary account of forestry conditions in the country, geogra])hic 
distribution and classification of forests, and a list of 100 trees of the 
United States important in forestry; biological studies on the Southern 
pines (E. S. E., 8, p. 602); a description of the various kinds of wood 
and their present application in the arts (E. S. E., 7, p. 774); a detailed 
study of the structure of the wood of 5 Southern pines (E. S. E., 8, p. 
602) ; a discussion of the economic aspects of the forest resources of the 
United States; an illustration of forest conditions in the lumbering 
regions of the Northwest, based on a survey of the forestry conditions 
in Wisconsin and a study of the stages brought about iii the course of 
exploitation (E. S. E., 10, p. 51); a detailed study of the naval-store in- 
dustry in the United States, reprinted mostly from the Annual Eeport 
of the Division for 1892 ; notes <jn the origin and development of the 
forestry movement in the United States, including accounts of the for- 
estry legislation in various States and a list of bills relative to forestry 
introduced into Congress ; a discussion of the forest policies of Euro- 
pean nations; a discussion of the forest conditions and methods of forest 
management in Germany, with a brief account of forest management in 
British India ; text-book presentations of the principles of sylviculture| 
and of forest economy; forest influences (E. S. E., 5, p. 94) ; a summaryl 
account of the timber-physics work of the Division ( E. S. E., 3, p. 729,1 
and 5, p. 96); and a very brief summary of the results of the Divisioii’s ^ 
investigations on metal ties for railways (E. S. E., 7, p. 104). In several 
cases the papers are reprints or abstracts of former publications of the 
Division of Forestry. 

The thinning and pruning of forest areas, 0. E. Oxjrtis 
Eoy.Agr.SoG.Unglandy 3, sen, 10 [1899)^ pt. 4, pp. 617-625, figs. 4),— An 
account is given of the management of a young oak plantation in the 
north of Ireland* The plantation is a rather extensive one and is about 
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30 years old. Tlie oaks were planted at 12 ft. distances, witk larck, 
spruce, silver fir, and Scotck and Austrian pines as nurse trees. Tiie 
larches were seriously attacked with canker and have all been removed. 
The other trees have made satisfiictory growth. The present stand 
shows oaks at the rate of 300 to the acre, with about 200 .nurse trees. 
The oak trees have been pruned twice, each time between the naontlis 
of liTovembeF and March. The branches did not exceed 3|- in, in diaiii- . 
eter and were cut upward close to the trunk, leaving a smooth siirfacey 
which has healed readily. In this way clean trunks to 12 ft. have been 
secured, and it is intended to prune further until clean stems of over 20 
ft. are secured, after which the natural pruning will be dej)eiided upon. 

The thinning of the jdantation has been gradual, small thinnings 
being made now and then, and has been found most beneficial. 

Lightning and its effect on trees, F. J. Brodie [Jour, Roy. Agr.. 
Soe. England^ 3. ser.^ 10 (1899) j ])t 1, p}). 608-617^ figs. On account 
of the recent damage to beech trees at a number of places, an investi- 
gation was made on the effect of lightning on trees. It is stated that 
the greater number of the injured trees presented the appearance of 
dead tracts of bark and wood from 8 to 12 in. wide, running a long way 
down the stem of the tree. The bark had began to crack and fall off, 
exposing the hard, dead wood below, which was cracked with numer- 
ous shallow fissures. Along the edges of the injured tracts the iiniii- 
jured bark and stem were developing a healthy and vigorous callus, 
which was gradually repairing the injury. 

Original and cominled notes are given on the liability of different 
varieties of trees to lightning, considerable quotations being made from 
a report of the Weather Bureau of this Department (E. S. E., 8, p. 34; 
11, p. 322). 

Forest department, S, M. Emery (Montana Sta. Bui. BO, pp. 96-9S).--A. report is 
made npon a test of a number of species of forest trees, begun at the station in 1895. 
The species which have thus far done best are white birch, cottonwood, bur oak, 
European larch, Scotch pine, Austrian pine, red cedar, and Colorado blue spruce. 
Brief economic notes are given on the narrow-leaf cottonwood (Populus a n gust i folia), 
and the broad-leaf cottonwood (P. 

Shade trees, J. Fields (OklaJioma Sta. Bpt. 1S99 , 2W - 7S - S0 , pi. i).— Notes are given 
on a number of shade trees which have been planted and are under investigation bj 
the station. A report is given of the condition in June, 1899, of the forest trees 
grown on the station grounds in cooperation with the Division of Forestry of this 
Dei>artm©nt. A summary is also given of the degree of hardiness of a number of 
the more prominent varieties. 

Observations on the forests of eastern Pandoland, T. R. Rim Jour. Cape 
Good Mope, 16 (1900), Nos. 1, pp. Bl-42; 2,pp. 104-115 ).— are given on the gen- 
eral characteristics of the forests of this region. The principal species are described 
and the distribution, economic characteristics, and common names are given. It 
appears from remarks concerning the vertical distribution of the species, that 2 
species do not extend to the coast, 8 are confined, to the coast region below 500 ft., 
while 23 range from the coast up to 1,000 ft., 46 to 2,000 ft., 25 to 3,000 ft., 28 to 4,000 
ft,, 42 to 5,000 ft., and 16 to 6,000 ft. altitude. 

State forestry (Card. Chron.fS. ser., B6 (1899), No. 675, p. 418).— k review is given 
of a paper read by D. E. Hutchins, conseryator of forests, Cape Town. 
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Some timber trees of Queensland, I.W. Fawcett ( Queensland Agr. Jour., G (1900), 
No.l, Notes are given on the timber value of 'rWs<a»faco«/eria, T. lauHna. 

and Baakhouaia diriodora. Botanical descriptions, vernacular names, and notes on 

distribution are also gii^^en. 

Tree planting in South Australia, A. F. Noll (Queensland Agr, Jour,, 6 (1900) ^ 
Mo.l, 50 ). — An extract is given of a paper on this subject in which experi- 

ments in tree planting are described. lAie sugfiv gxim (Eucalyptus corynocalyx)^ is 
said to be one of the most valuable trees for xdanting in arid regions. 

ITseful Australian plants, J. H. Maiden (Agr. Gaz. Keio Soiiih PVales, 11 (1900), 
No.l,pp. 19-BB, pis. 2). — Notes are given on the botanical characteristics, timber 
quantity, insect enemies, and distribution of the forest red gum (Eumlyptm iereii- 
carnis) B^nd the yellow hox (E.melUodor a). 

The eucalyptus in the Tropics, J. Gifford (Forester, 6 (1900), No. 1, pp. 11-lS, 
fig.l).’—k popular account is given of the rapid growth and value as a sanitary 
agent of eucalyptus trees. 

Hotes on the sal coppice forests of Oudh, S. Eardley-Wilmot (Indian Forester, 
25 (1S99), No. 7, App. pp. 21). 

Notes on improvement fellings in sal forests, S. Eardley-Wilmot (Indian 
Forest&i', 25 (1SB9), No. 7, App. pp. 17). 

The treatment of some resinous forests in France (Indian Forester, 25 (1899), 
No. 11, pp. 1-44). — Notes on the management of a number of forests indilferent parts 
of France. 

The decay of forest and shade trees, A. C. Forbes (Gard. Chron., 3. ser., 26 
{1899), No. 669, p. SOS).— Foies the causes of many decays of trees and suggests pos- 
sible prevention. 

The influence of forests upon storage reservoirs, J. D. Schuyler (Forester, 5 
(1899), No. 12, pp. 285-288). — The author reviews some of the forestry conditions in 
Europe, and states some of the conditions essential to the maintenance of stream 
flow and water conservation. 

Recent investigations on the effect of lightning on trees, E. Hartig (Centdt 
Gesam, For Stic., 25 (1899), No. 12, pp. 522-544, figs. 29). 

The Haskin process of vulcanizing timber, J.Nis bet (Indian Forester, 25 (1899% 
No. 10, App.pp.1-10, figs. 6). —Foies are gWen on antiseptic treatment for the pro- 
tection of railway and other timber against deciay. 

Injection of wood (Sei. Amer., 82 (1900'), No. 4, p. 51).— k method of injection of 
copper salts in railroad ties for their preservation is described. 

The forestry schools of Europe, S. W. Fletcher (Amer. Gard., 21 (1900), No. 
275, pp. 219, 220). — ^Notes on the schools of forestry in Germany, Belgium, Denmark, 
France, Holland, and other European countries. 

SEEI)S---WE1BS. 

Alkali studies— III, B. G. Buffum ( Wyoming 8ta. Ept 1899 j ppJ0%— 
This report contains a detailed statement of the experiments described 
in a previous bulletin (E. S. E., 10, p. 1025). It deals priiicii3ally wth 
the effect of alkali on the germination of seed. 

The author’s summary is as follows: 

The presence of very small amounts of sodium sul|)h ate, sodium chlorid, 
magnesium sulphate, or sodium carbonate undoubtedly has a beneficial effect on the 
germination of seeds and growth of plants. Large amounts of the same salts retard 
/germination. 

^^(2) Of the salts most abundant in the alkali of the arid regions those that have 
the greatest detrimental effects on germination, in order, are sodium carbonate, 
sodium chlorid, sodium sulphate, and magnesium sulphate. 
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^/(3) The retarding effect of a salt solution on the germination of seeds is in direct 
proportion to its osmotic pressure, except where other factors enter in, such as the 
caustic effect of sodium carbonate, or where solutions are very dilute.’^ 

Alkali studies— IV, E. E. Slosson ( Wyoming Sta. Rpt 1399^p2^..29y— 
A detailed account is given of experiments to determine the rate and 
amount of water imbibed by seeds from various salt solutions, compari- 
sons being made with the rate at which distilled water Is imbibed. 
The investigations were conducted with wheat, sunflower, peas, buck- 
wheat, rape, and scirpus. In order to show that the rate of imbibition 
is not aflected by the vitality of seed, similar experiments were con- 
ducted with seeds that had been killed by vapors of formalin, with old 
seed, and bits of wood. The author’s summary of his results is as 
follows: 

'^Experiments on the imbibition of water by a large number of different hinds of 
seeds show that in all oases the presence of salts in solution hinders the absorption 
of water. Isosmotic solutions produce nearly the same effect, showing that the 
osmotic pressure is more important than the hind of salt. Retardation of imbibition 
does not increase proportionally with the osmotic pressure or with the concentra- 
tion of the solution, but less rapidly. An osmotic pressure of live or ten atmospheres 
retards the imbibition of water to a considerable extent with all seeds, and in dilute 
solutions a difference of one atmosphere mahes a perceptible difference in most cases. 
Salts are absorbed from solution by seeds, but not in the prox>ortion in which they 
exist in the water. The accumulation of salt in the seed is gradual, so the osmotic 
pressure of the solution in the seed tends to approach that outside. That tl|e imbi- 
bition of water is not due to the action of life is shown by the fact that similar 
results are obtained from living and dead seeds and dry wood. Dilute solutions of 
the common alkali salts do not poison the seed or prevent its germination when the 
conditions become more favorable. Different salts are absorbed from solutions in 
proportion to their diffiisibility. The i>ercentage of water imbibed by seeds in dis- 
tilled water before their germination is as follows: Corn 106, sunflower 137, peas 
120, buckwheat 65, rape 57, scirpus 33, and wheat 62. The germination of seeds in 
various salt solutions gives results similar to those on the imbibition of water, 
Wyoming alkali consists principally of sodium sulphate, sodium chlorid, and mag- 
nesium sulphate in varying proi>ortions, hut in some parts of the State the magne- 
sium sulphate is replaced by sodium carbonate.” 

The influence of the temperature of liquid hydrogen on the 
germinative power of seeds, W. Thiseltoi^-Byer (Proc. Boy, 8oe, 
[London]^ 6o {1899), .No. 420^ PP- 361-368),-— In connection with Prof. 
Dewar the author conducted a series of experiments to test the effect 
of extremely low temperatures on the germination of seeds. Mustard,, 
peas, vegetable marrow, musk, wheat, and barley were subjected to tem- 
peratures of ^ — 250 to — 2520 0 ^ foi* hour, care being taken that the 
seed should be cooled gradually to avoid injury by the sudden creation 
of a vacuum. The seeds were later sown in a cool greenhouse without 
heat, and in 4 days had germinated. The germinations were: Mustard 
100 per cent, peas 100 per cent, vegetable marrow 96 per cent, wheat 96 
per cent, barley 100 per cent. Musk, on account of the extreme small- 
ness of the seed, was not counted, but the germination is reported as 
good. A few days later a mixed lot of seeds of the same kind, with 
the exception of the musk, was immersed in liquid hydrogen for more 
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than 6 hours. In this case the drop in temperature was sudden^ no 
attempt being made to prevent the formation of a vacuum. No injury 
was visible which could be traced to the 'severe cold through which the 
seeds had passed. They were sorted and immediately sown, with the 
result that 4 days later every seed liad germinated. The author divS- 
ciisses at some length the physiological bearing of this experiment. 

Ott the after ripening of the small grains, A. Atterbebg {IL 
Lamlt. AMd. Randl. Tidshr.^ SS (1899), No. iypp. 227-250; TkUhr. 

■ 20, pp, 477-482).— The author investigated the conditions 

under which imperfectly ripened seed of barley and rye may be 
brought to full ripeness, and the temperatures most favorable to the 
germination of such seed. It was found that in order to reach a com- 
plete and rapid germination of seed that had not been thoroughly 
ripened the germination temperature must be lowered from 20^^ C. 
(680 F.), now commonly used, to 15o O. (59o F.). All samples exam- 
ined germinated rapidly and completely at the lower temperature. 
Eye and barley should germinate completely in 8 days at this 
temperature; wheat, and probably oats, in 10 days. Seed not germi- 
nated in this length of time are either dead or so immature that their 
value is uncertain. 

Many difterent degrees of ripeness were observed to exist, charac- 
terized by different maximum temperature limits for complete ger- 
mination. Some seeds will germinate completely at 15o 0., but 
incompletely at lOO; others completely at 18, 22, and 27^, and 
iuconipieteiy at 22, 25, or 34°, respectively. The after ripening 
goes through numerous stages and is not complete until the maximum 
germination is reached at 30^ 0. (86^ F.). Above this temperature a 
complete germination was not reached. The safest temperature for 
increasing the germination of seed grain and least dangerous for its 
germination was found to be 30 to 40^ 0. — F. w. woll. 

The weed seeds of clover and grass seed, with special refer- 
ence to their place of origin, O. BxjBaHARD {Die TJnli/raiitmnien der 
Klee- mid Orassaaten mit hemnderer BermTcswhUgtmg Hirer Herhmft: 
Berlin: Faul Farey, 1900^ pp. 100, pU. 5).— In this book the author dis- 
cusses the bearing of weed seed on the determination of the origin of 
commercial seeds, the distribution of various weed seed throughout 
the regions where clover and grass seed are produced, and studies of 
weed seed. Short descriptions are given of the weed seed which have 
been found by him in commercial samples of clover and grass seed, the 
size, general appearance, color, and external structure of the seed 
being described with considerable minuteness. In all 378 weed seeds 
are described. From a tabular arrangement of some of the more com- 
mon, it appears that 94 species of weed seed characterized the clover 
and grass seed of middle, eastern, and southern Europe, while 33 are 
said to be characteristic of North Americaii 'seed, and 7 of Bouth 
American' seed* 
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Iveys ■ are; given for tlie generic determmatioii of the seeds of Com- 
pos! tie and Labiatj® found in grass and clover seed. 

The weeds of alpine meadows and pastures, E* G. Stebleb 
{Landw, Jalirh, Selmmiz, 13 (1899) ^ 1-120, pis. 20, Jigs." 40).— The 

aiitlior discusses the most important weeds of alpine meadows and 
pastures, giving data relating to their duration, growth, distributioip 
and amount of injury done. Suggestions are also given for the 
destruction of the injurious species, fertilizing, grazing, cutting, burn- 
ing, pulling, digging out, and plowing the soil being the principal 
methods suggested. 

Ill the second part of the report descriptions and specific directions 
for eradication are given for nearly 100 obnoxious meadow plants. 
These are divided into the woody species, 21 in number, and the her- 
baceous species, 68 in number. 

The present status of the Russian thistle in Washington, 0. Y, 
Piper ( Washington 8ta. Bui. 37, pp. 14, map 1). — This weed was first 
detected in the State in 1897 and a number of points of infection were 
located. Contributions were made by the county boards of a number 
of counties for its eradication, which included a thorough inspection of 
the railway lines of eastern Washington, and in most cases the destruc- 
tion of patches of Eussian thistles that were found. In 1898 further 
investigations were conducted and attempts made to eradicate the weed 
wherever found. With 3 exceptions, all the patches found were along 
railways. 

It was demonstrated that the Eussian thistle produces in eastern 
Washington two crops a year, the first becoming full grown in July 
and August, at which time the second crop consists of small plants an 
inch or two high. "Where the larger plants were cut in July, it was found 
that ill October the second crop was fully developed and the ground as 
completely occupied as before. To eradicate such patches, the plants 
inust be cut in July or early August and again in September or October, 
At no point in the State has the Eussian thistle become abundant 
enough to result in actual loss. It is thought probable that by careful 
inspection it may be kept in check. 

A report of the seed-control stations of Goteborg and Bolms for the year 
ended June 30, 1899, J. E. (Goteborg, 1900, pp. 14). —A. report is given of the 
investigations <‘ondncted at the seed- control stations in determining the purity, 
vitality, etc., of a large number of kinds of seed. The results are tabulated and 
commented upon at some length. 

Report of the seed-control station in Hohenheim, O. KmcKKEUXWuriiemherg. 
Wchnhl Landtv.j 1900, No. Table showing percentage purity, germina- 

tion, and worth of 1,442 samples of farm and garden seeds, with comments. 

Testing seeds, C. 0. TowNmiSJ} {Maryland Agr. Col. Quart, 1899, Ao. d, pp. 7% 
figs. 4).— The author describes the objects and methods of seed testing, gives th© 
conditions essential for germination, describes various kinds of apparatus used in 
testing, gives directions for selecting samples, table of germination standards, etc. 
Much of the information is compiled from Yearbooks of this Department, 

G-ermination of seeds, A* H. Ward {Amer. Gard., tl {1900), No. B74, p,£09 '). — ^The 
lempbvature and moisture conditions involved in the germination of a number of 
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farm and garden seeds are di'scnsaed, and tables given showing the ininimnm, maxi» 
rniim^ and optimuiii teraperatures for the germination of wheat, barleyj peas, corn, 
beans, and squashes, and fur the water absorption of the air-dried seeds of mustard? 
millet, corn^ wheat, buck wheat, barley, fnrnips, rye, oats, liemp, be;ms, peas, <dover, 
beets, and white cdover. Boakiug seeds in pure water tends to dissolve out !na teria,'lH 
needed in the germination and growth of seeds. Tlie author recomiueuds soaking in 
a solution of some fertilizer salt which will add to, rather than detract from, tlie 
vigor of the seeds. 

The increase in mineral matter during germination, G. And RK (CVnapl lieiuL Acad. 

Scl. Paris, 129 No. 26, pjt>. 1262-1265).— k large number of experiments with 

Phme&his mulUflonis are reported, in w^hich plants were analyzed at short intervals 
from germination. They were found to lose in dry weight fora considerable period, 
while the total weight of the ash increased. In no case was the experiment con- 
ducted long enough to have the plant establish itself or exercise the chlorophyll 
functions for any length of time. 

On the hygrometric condition of seeds, L. Maquenne (Oo/npk Pend. Acad. Sci. 
Paris, 129 (1S99), Xo 20, pp. 773-775).— l^oicR are given on the action of seeds in 
which there is an attempt to equalize the amount of water contained by the seed 
and that existing in the suiToimdiiig air. In this respect th(‘ seeds act as inert bodies, 
but it is probable that this relation has some bearing upon the latent life of the 
seed, a topic which the author proposes to discuss at some futuri^ time. 

G-ermination of carob seed and production of mannose by a soluble ferment, 
E. Bourquelot and H. HitKissEY (Comph Pend. Acad. ScL Paris, 129 (7*5.9, 9), No. 16, 
pp. 614-616).— The authors describe the germination of the carob and claim tliat dur- 
ing the germination inannovse and galactose are formed in the embryo by the action 
of soluble ferments existing in the seed. 

Composition of endosperm of carob seed, E. Bourquei.ot and H. HfuiisSBY 
{Compf. Pend. Acad. Sd. Pam, 129 (1399), No. 7, pp. ^91-99r5).-“The carbohydrates, 
which represent four-fifths of the endosperm of the seed, are said to be chiefly 
aBhydrids of mannose and galactose. 

The influence of moisture on germination, W. Kinzel (Landiv. Vers. Stat.^ 51' 
(1899), No. 4-5, pp. 251-356). 

The chemical and physiological effect of anaesthetics on the germination of 
seeds, M. B'Oavp. (Siaz. Speo\ Apr. lial., 32 (1899), No. d,pp. od9-d9i).-Thecflect of 
chloroform and sulphuric ether upon the germination and chemical conqiosition of 
the seeds of the peanut, squash, rice, maize, peas, and beans is given. 

The action of anaesthetics on the vitality of dry and moist seeds, H. CouPiN 
Compi. Pend, 'Acad. Sci. Paris, t39 (1899), No. 15, pp. 561, 563). — Expcriinonts with 
wheat and crimson-clover seed, in which dry and moist seeds were subjected to the 
action of chloroform and carbon bisulpbid. Tbe experiments were repeated w^ith 
dry and moist seed of tbe white lupine, crimson clover, liairy vetch, bnckwiieat, 
wheat, barley, maize, and hemp, from which it appeared that the vitality of moist 
seeds is seriously affected by antBsthetics. 

Oh the analysis of sugar-beet seed, A. Vivien and Sellier (Pul. Assoc. CMm.' 
Smot. ' f.t jDisilll.^ 17 (1899), Nos. 2, pp. 117-133, fips. 5; 3, pp. 197-216, fig. 1; 4, pp. 
281-307, Jig. 1). ' ' . . 

The testing of sugar-beet seed, A. M. Julhiard (BtiP Assoc. CMm. Suer, et 
Distill,, 17 (1899), No. 2, pp. 134-145). 

On the occurrence of histidin and lysin in germinating seeds, E. Schtjezk 
(Ztsclir. Physiol. Chmu, 28 (1899), No. 5-6, pp. 465-470). — These substances ai’e said 
to be products of proteid metabolism in germinating seed. 

Histidin and lysin as metabolic products in conifer seeds, E, Schulze and 
' "E. WiHTEESTEiN (Ztsclir. Physiol. Cliem., 28 (1899), No. 5-6, pp. 459-464)'. 

Color variation in seed of Trifolium, A. Prbyer {Inmg, Mss., Berlin, 1899;, a&a* 
im Bot CmtU., 81 (1990), No 7, pp. 243-245.) 
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Weeds, J. Fields (Olclalioma Sia. Bpt 1899j]}p, 77, 78). — Brief notes aregiren on 
methods for eradicating weeds, the recommendations given being those suggested 
in Bulletin 41 of the station (E. S. R., 11, P- 354). 

The occurrence of a new species of cusciita on alfalfa, E. Sohribatjx (Jmir. Soc, 
Agr. BrabanUHainaut, 1899, pp. 716-718). 

„ Poisonous weeds in the Springsure District, J. F. Baii.ey {Queensland Agr. Jour., 

S {1900), No.l, pp. 39-4:2, pis. 3 ), — The following plants are either known or suspected 
of being poisonous to stock: Macrozamia moorei, Asclepias Gurassarica, Baliira Icicle- 
JiardtUi Carissa ovata, Lactuca scariola, Cassia sopliera, Sivainso^iia galegifolia, Mremo- 
phila maculata, Myoporum acuminatum, and M. deserti. 

Chemistry and the struggle with noxious herbs, J. Oraftiau {Bing. Agr. Gem- 

hlouz, 10 {1900), Uo. 6, pp. 413-438). 

BISEASES OE PLANTS. 

A report on plant diseases studied during the year 1898 at the 
experiment station for plant protection at Halle, M. Holleitng- 
(Jahresher. Vers. Stat. Pflanzensekutz^ Malle, 10 {1898), pp. 3 5-64, figs. 3 ). — 
A report is made on insect, fungus, and nematode diseases of cereals, 
sugar beets, potatoes, garden yegetables, and fruit and shade trees. 

Among the enemies of cereals the author mentions JDorcadion linea- 
tum, Anisoplia agricola, Bihio hortulanus, Tqmla pratensis, Gephuspyg’ 
mwuSy OpMoholus herpotrichtis, and Erysiplie graminis. 

White grubs, nematode worms, plant lice, and species of Silpha are 
considered the most important enemies of the sugar beet. Bhizoetoma 
moZaceu? is an important fungus disease of this crop. 

Among potato diseases, the author gives notes on the potato rot, 
scab, and attacks of the l^vYSd of Etmerus luntdatus. 

Among fruit insects, attention is given to Ayithonomus pomorum, 
Bhynchites betiileti, Gastropacha quercifolia, Lyonetia elerchelkij 
shell bark-louse, and woolly aphis. Brief notes are given on Fusidadium 
dendritietm and Feromspora viticola. 

The station received a number of proprietary substances for experi- 
mental purposes during the year. Antiherbium was tried for destroy- 
ing weeds. One kilogram of this substance was dissolved in 28 liters 
of water and sprayed upon 10 square nieters of land, upon which 
the following weeds were growing along with the grass : Leontodon, 
Lamium album, Plantago, and Polygo^ium eomolviilus. The leaves of 
the Plantago and Polygonum were slightly burned; otherwise the 
substance seemed to be inedective. Yerminol was tried in the 
destruction of inseets. The substance proved to be iinsatisfactory. 
In experiments with calcium car bid in combating phylloxera, this 
substance gave unsatisfactory results. 

Investigations on the prevention of wheat smut in Bavaria 
during 1898, Dobwmok {Vrtljsclir. Bayer. LanitD. {1899),' 

Wo. 3, pp. ^55-282). — An account is given of investigatipns on wheat 
smut in Bavaria. A compilation is made from a large number of 
reports on the occurrence of smut in diflerent regions and, as to the 
• :864r-No.'ll — , 
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susceptibility of different varieties to disease. The beneficial results 
of soaking seed in copper-sulphate solutions, after which the seed are 
placed ill lime solutions, and the Jensen hot-water treatment are men- 
tioned, although from the data given no experiments, seem to have 
been made with the hot water. The value of clean seed is commented 
upon, and threshing machines are given as a means by which the 
disease is widely spread. 

'Leaf scorch of the sugar beet, cherry, cauliflower, and maple, 
F.O. Stewart {New Yorlc State Sta. BuL 162, jpj). 165-178 6 ). — In 

August, 1899, the attention of the author was called to fields of sugar 
beets which were reported to be blighting. The so-called blight was 
characterized by the dead-leaf margins of slightly affected plants. In 
more severe cases the young leaves at the center of the crown were 
black and dead, as were the blades of the leaves. In the majority of 
cases the roots appeared normal, bat the plants most severely attacked 
often showed a brown discoloration. The discolored tissue showed no 
indication of rot, but was separated from the healthy tissue by an indefi- 
nite, somewhat irregular line. The discoloration of the root is a physio- 
logical effect due to the death of the foliage rather than any parasitic 
organism. 

The only other disease with which the leaf scorch is likely to be con- 
fused is the leaf spot, although in advanced stages it might be mistaken 
for the scab. In general it may be distinguished from the scab by the 
light-brown discoloration of the sound tissue. Affected roots were 
analyzed for sugar content, and showed that it was very appreciably 
reduced. Concerning treatment, it is stated that proper irrigation 
would prove a sure preventive of this disease, but where irrigation oan 
not be practiced, the farmer should avoid planting on a light sandy soil, 
and in dry weather should conserve the moisture by stirring the sod 
frequently and especially after every shower. ^ 

In September of 1899 attention was called to a scorching of cherry 
foliage, which it was feared might prove an infectious disease like the 
fire blight of the pear and apple. On trees of all ages more or less of 
the foliage was brown, crisp, and dead. An examination made in the 
orchard showed that of 715 trees but 2 were unaffected, and six-sevenths 
of all the trees showed 75 percenter more of the foliage scorched* 
The principal variety in this orchard was Montmorency, and it seems 
more commonly affected than any, although the English Morello and 
some others have shown it to a considerable extent. From the experi- 
ence of the owners of the orchard, it is thought that little harm will 
result ff^om the scorching of the foliage, on account of its api)earance 
late in the season, although the subject is to be investigated further. 

In September the entomologist of the station reported cauliflower 
leaves with their margins blackened and shriveled, accompanied with 
the statement that the partly unfolded leaves of cauliflower bn eastern 
Long Island were generally affected in this manner. The author visited 
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the region and found the affected' leaves were growing and appeared 
normal except their crisp brown or black margins. Large plants were 
more severely injured than small ones, and the worst affected field 
observed was one in which the plants were large and thrifty and had 
begun to form heads. As with the beet and cherry scald, the exact 
time of injury was unknown, but it probably occurred during the last 
days of August. During this time there was continuous fog, but with- 
out rain, and it is the author’s opinion that the injury was due to the 
hot sun falling upon the young leaves, which were iinustially tender on 
account of having grown in foggy weather. The amount of damage 
done by tip burn to cauliflower was small. 

A brief account is given of leaf scorch of IsTorway and sugar maples, 
due to physiological causes, as above. It happens whenever the quan- 
tity of water transpired by the leaves is greater than that which the 
roots can supply, and this condition may be brought about in several 
ways. Ordinarily, no serious injury is done by the disease, although 
in recently transplanted trees the effects may prove disastrous. 

Apple scab in the Potlatchs L. F. Hendeeson {Idaho Sta. BuL 
20^ pp. 79-96^ pis. 8 ). — In 1897 this disease was located in what is known 
as the Potlatch district in Idaho, one of the principal fruit regions of 
this State. It is briefly described together with remedial treatment, 
such as spraying with copper sulphate solution, Bordeaux mixture, and 
ammoniacal copper carbonate. 

In 1899 experiments were conducted by the station officers in an 
orchard that was badly infested with the disease. Two sprayings of 
Bordeaux mixture, or one spraying of copper sulphate and one of Bor- 
deaux mixture, were given the trees, and in addition to a great reduc- 
tion in the amount of apple scab present, it was also found that not 
more than half as many wormy apples were found upon the sprayed 
trees as upon those which had not been sprayed. The cost of the 2 
applications per tree was 10 cts. 

Spraymg, L. R. Taft {Michigan 8ta. Ept 1898, pp. 129-131 ). — An 
account is given of a series of experiments conducted on peach trees 
to prevent leaf curl. The materials tested were a solution of copper 
sulphate at the rate of 1 lb. in 15 gal. of water, Bordeaux mixture con- 
taining 4; lbs* of copper sulphate and 10 lbs. of lime to 40 gal. of water, 
and a whitewash with the same amount of lime as in the Bordeaux 
mixture. These materials were applied to 10 trees each in March, and 
frequent examination during the growing season showed that there 
was but little difference in the efficiency of the 3 preparations, but a 
marked difference when the sprayed trees were compared with the 
■' unsprayed trees. 

In order to learn if spraymg would be beneficial after the leaves had 
deyeloped, part of the unsprayed trees were treated with the 3 prep- 
arations mentioned above. The conditions were very unfavorable for 
the spraying, but from the experiments as well as results obtained in 



1060 


EXPERIMENT STATION EEOOBD. 


previous years, it seems that the application of fungicides to peach 
trees any time after the leaves have fallen and before the first of April 
will prevent the attack of leaf curl. Where spraying was neglected 
until the buds had begun to open and the fruit had set, the results 
were not satisfactory^ although little difference was noticed in the 
results secured from the different fungicides. Copper sulphate solu- 
tion, on account of its easy preparation and application, is recommended 
for the earlier applications. 

The prevention of leaf disease in coffee, J. Cameron {Ept. SupL 
Govt Gardens^ Mysore^ 1899^ pp. 23 ). — After reviewing the physical 
conditions of the country, the usual practice of cultivation of coffee is 
described. The value of different manures and methods of application 
is stated, and some results obtained by crossing and hybridizing are 
described. 

Among the coffee pests, the most destructive is Semileia vastatrix. 
This fungus partially or wholly destroys the leaves and persistently 
follows the coffee wherever cultivated. A virulent attack on an experi- 
mental plat in the gardens was temporarily checked by burning every 
infected leaf and coating the ground with a thick layer of lime. Spray- 
ing with a copper sulphate solution has also held the disease in check. 

A leaf rot due to Pelliciilaria holeroga is described which frequently 
causes serious injury. The burning of infected leaves, application of 
flowers of sulphur in the early stages, or Bordeaux mixture and similar 
fungicides are recommended. 

The principal insect pest of the coffee is XylotrecJius g;uadrupeSy The 
method of attack of this insect is described, and remedies suggested. 

The author emphasizes the necessity for better cultivation and proper 
fertilization of the crop. In this way the plants are made more healthy 
and are able to withstand insect and fungus attacks to a greater 
degree. Hybridization of varieties is thought to offer promising results, 
and next to this the interchange and special selection of seed is rec- 
ommended. 

The most efficient form of combination of copper fungicide 
and soap mixtures, M. Holleung {Landio. Jahrh., 28 (1899), Ao. 3-4^ 
pp. 593-616). — The author has investigated the effect of adding soap 
to a number of the more common fungicides, such as Bordeaux 
mixture, copper sulphate solution, ammoniacal copper carbonate, cop- 
per-soda mixture, Burgundy mixture, and copper carbonate solution. 
The effect of different kinds of soap on the mechanical condition of the 
fungicide is shown by the amount of precipitate formed when the mix- 
ture is allowed to stand for a short time. 

Formulas are given for making Bordeaux mixture, copper carbonate 
mixture, copper sulphate and ammonia, and ammonium copper carbon- 
ate solution with hard, soft, resin, and petroleum soaps. The charac- 
teristics of such mixtures are described and their uses given. 

Tile cereal rust problem, G. Massee (Nat Set, 15 ( 1899 ), No . 9 $, pp. 

Discusses Eriksson^© mycoplasma theory. 
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Rust in wlieat — a probable preventive, W. Deacos^ (Queensland Agr, Jour., 5 
(1899), M. pj). m-m). 

A supposed new potato disease (Agr. G-az. ihondonl^SO (1899), Ab. 1S39, g. 16B). 

The ring scab of sugar beets, Frank (Bl. ZuckerrWbenhau, 6 (1899), JJo. 2$, j?j). 
358-366, fig. 1). — This article lias been previously noted (E. S. It., 11, p. 861). 

White rot of turnip, M. C. Potter (Bxtr. Proc. Durham Phil. Soc., 1899, Not., 
pp. 3). — A bacterial disease is briefly described. 

Injury by sun scorching of foliage, P. H. Hall aud F. C. Stewart (Neto York 
State Sta. Bid. 162, popular ed., pp. 6, pi. 1, figs. 2). — A popular edition of Bulletin 162 
(seep. 1058). 

Anew disease of the short-leaved pine, A. P. Anderson (South Carolmu Sta. 
Mpt. 1898, pp. 16, 17). — A note stating that investigations have been begun on a new 
disease of the short-leaved pine which is similar to the European larch canker,” 
and which is very common in the upper part of the State. 

Leaf cast of pines and its prevention, Cieslar (CentM. Gesam. Forsiiv., 25 (1899), 
No. 11, pp. 506-509, figs. 2). — Notes on Hysierium pinastri and methods for its control. 
Spraying with copper fungicides is recommended. 

A leaf browning of larch, R. Hartig (Centhl, Gesam. Forstw., 25 (1899), No. 10, pp. 
423-426, fig. 1). — Allescheria larieis, n. sp., is described. It attacks the leaves of larch, 
causing them to turn brown and later fall from the tree. 

A new parasite of Carpinns betulus, R. Hartig (Centhl. Gesam. Forstw., 25 
(1899), No. 11, pp. 485, 486, fig. 1).' — Notes are given on a disease of this tree, the 
cause of w^hich is said to he the fungus Phoma sordida. 

A scierotid disease of beech roots, H. yon Schrenk (Bpt. Missouri Bot Gardens, 
10 (1899), pp. 61-70, pis. 2; als. in Bot. Centhl., 80 (1899), No. 7,p. 278).— A. disease 
of beech roots is described, the mycelium of which is probably one of the Hymeno- 
inycetes. 

A disease of osiers, Y. Dugomet (Jour. Agr. Prat., 1899, II, No. 44, pp. 626-627, 
figs. 4).— A disease of willows is described in which the leaves are attacked by 
Gloeosporium salicis. Collecting and burning the fallen leaves is recommended, and 
where the attack is especially severe recourse should be made to some of the welb 
known fungicides. 

Nitrogen hunger and coffee disease, H. B. Evans (Planting Opinion, 4 (1899), No. 
51, pp. 1009-1012). 

Cacao disease in Trinidad (Keto Misc. Bui., 1899, No. 145-146, pp. 1-6, pi. 1). — 
This disease, due to Phytoplithora omnitora, with which is associated Neotria hainii, 
has been noted from another source (E. S. R., 11, p. 362). 

On the occurrence of bacteria in abnormal enlargements on roots of Phaseo- 
Ins multiflorus, O. Sou wan (Inaug. Diss., Erlangen, 1898, pp. $6; ahs. in Oenthl. 
BaTcLu, Par.,' 2 Aht., 6 (1899), No. 24, pp. 847,848).— An account is given of an 
abnormal swelling of the roots of Phaseolus nmlUflorus which was caused by bacteria. 
The organism was separated, cultivated in various media, and its characteristics 
described.'"' ' ' 

The parasitism of Phoma reniformis and its role in black rot of grapes, N. v, 
Speschnew Pfianzenkrank., 9 (1899), No. 5, pp. 257-260).— Yhe author states 

that the black rot of grapes is due both to Phoma uvicola and P. reniformis^ and that 
both P. and P. ./iacdda are true parasites. 

A parasitic disease of Gloxinia, A. Osterwalder (Ztschr. Pflanzmkrmk., 9 (1899), 
No. 5,p. 262). — A brief note is given on a disease of gloxinias due to Anguillula. 

Bordeaux mixture, J. Fields (Oklahoma Sta. Ept. 1899 ,pp. 8 O,Sl).—BTl 0 f ixoij&s 
are given for tbe preparation and application of Bordeaux mixture. 

The action of some copper fungicides on potatoes, M.Holi^un^ (Jahresher. 
..Vers. Stat. Pfianzendelmtz, Salle, 10 (1898), pp. 7-^).”Experiments are repcrted with 
various forms of Bordeaux mixture in which sugar, soap, petroleum, and Schweinfurt 
greeu were added to increase the adhesive power or to add in effectiveness as in- 
secticides. 
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New fungicides for potato diseases, J.F.Favabd (Bev,ffort.,71 {1899)^ No. 79, 
pp. 451, 45^).— Copper sxilpJiate 2.5 kg., sodium silicate 1.5 liters, sodium carbonate 
800 gm., and water 100 liters is said to form a fungicide of great tenacity and effi- 
ciency. It is recommended for use on other plants than potatoes, especially on grapes 
and orchard trees. 

El-TOMOLOGY. 

Report of the apiarist, J. M. Rankin {Michigan Sta. Bpt 1898^ ;pp. 
139-142), — Twenty-five swarms of bees were wintered in a cellar at a 
temperature wMcb varied from 44 to 48*^ F. The swarms passed tlie 
winter in good condition. A colony which was supposed to be inocu- 
lated with bee paralysis did not develop the disease, and the author 
regards it as impossible to produce the disease in Lansing. 

An experiment was conducted with 4 different kinds of foundation, 
80 sections being filled with each kind of foundation. These founda- 
tions were Root’s XXX, Root’s Extra Thin Surplus, Badant’s Extra 
Thin Surplus, and Walk” The results indicate that the Root’s 
Extra Thin Surplus ibundation was filled better than the other varie- 
ties, and contained a smaller percentage of wax. Badant’s Extra Thin 
Surplus foundation stood next in these respects. A larger percentage 
of wax was contained in combs built from lighter foundations than in 
that firom heavier ones. 

Experiments were conducted to determine the relative advantages or 
disadvantages of the plain section. Several supers were fitted with 
plain sections on one side and open top on the other. In every case 
the bees worked on the plain sections first and they weighed most at 
the end of the experiment. In seasons when the honey flow is greater 
the open-top sections would doubtless outweigh the plain sections, but 
the latter are more easily cleaned and look better on the market. 

Fonr colonies of bees were transferred on August 1 to the midst of a 
marsh in which wild bergamot, willow-leafed spirea, coreopsis, golden- 
rod, and boneset were found in abundance. Tbe colonies were returned 
to the yard on October 7. The average gain of the 4 colonies which 
were left at home during this time was 8f lbs. each, and the average 
gain of the 4 colonies taken to the marsh was 89 lbs. each. 

W is being eontinued upon the problem of lengthening bees’ 
tongues. One direct cross was made with the result that a gain of 
0.9 mm. in length was obtained. 

Notes on msect pests from the entomological section, Indian 
Mnsemn, E, Baeuow {Indian Mus, FoteSj 4 {1899)^ JVb. 4, pp, 180-221; 
pis, 2j Jigs, 2),— In this article the following tea pests receive considera- 
tion: Enproctis latifaseia^ Thosea cervina, T, dwergens, Belippa Ichor ^ 
Astycus later aliSj Biapromorpha melanopns, Cremastogaster rogenhoferi^ 
and several beetles, Lepidoptei’a, and scale insects. 

Among insects iujurious to cereals and field crops, the author mentions 
Tanymems meltbw injurious to wheat, Lewania unipuncta attacking 
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jowarij Oxyearemis lugubris oa cotton, Agrotis segetu and A,J)i€omea 
on indigo, Plutella maoidata on cauiidower, Ehopalose^Imm. diantM on 
brinjal, Aeridium peregrimmi attacking a variety of plants, and a 
number of unidentified insects injurious to tlie potato and sugar cane. 

Among fruit-tree pests, the author gives brief notes on Longicorn 
beetle iiijurions to the apple tree, the mango caterpillar, and FsycMd 
caterpillar attacking grapevines. 

Economic and biological notes are given on a number of forest insects, 
among which the following may be mentioned : PJriococem paradoxus 
var. mdica, Piaspis calyptroides var. cacti, Syhlma puera, and a species 
of Chrysobothris. 

The author gives a list of ladybirds, and dipterous and hymenopterous 
parasites which serve to hold in check the depredations of injurious 
insects in India, li. P. Lambert reports an experiment in driving away 
locusts by means of firearms and blank cartridges. Complete success 
was obtained by this method. D. Hooper advises the use of lye of 
wood ashes in making arsenical insecticides to be used against locusts. 

Pieris brassicse, W. W. Schippbr ( Tijdsehr, Flantenziehten, 5 {1899), 
No. 1, pp. 1-11, pis. 3, Jigs. 3), — ^This insect occurred in unusual numbers 
in the summer of 1898 and was especially injurious to kale. The author 
observed that the species was more abundant in gardens and small 
areas which were near housj?iS^ and other buildings than in the open 
field. 

Notes are given on thebiabits and life history of the insect. A large 
proportion of the cocoons were infested with 3£ierogaster glomeratus. 
There are ordinarily 2 generations a year. The first generation requires 
for its development about 3 months, from May to July. The second 
generation develops during the period from August to the following 
April. The winter of 1897-98 was mild and therefore especially favor- 
able to the development of the winter generation. 

In discussing remedies to be used against this insect, the author 
makes the following recoinmendatioiis: Kale should be planted in open 
fields as far as possible from houses, barns, walls, trees, etc. Trap 
crops laay be planted near walls and houses, and later destroyed. The 
author observed that the deposition of eggs and the process of pupation 
usually took place upon the bark of trees and near houses and garden 
walls, and that the moths of the second generation came from the open 
field to such sheltered places for the purpose of depositing their eggs. 
It is also recommended that cocoons infested with Mierogaster glomer- 
attis should be spared as far as possible in order that the parasites may 
develop, and that wild cruciferous plants should not be allowed to 
grow in or near fields where kale is to be planted. 

A study of diseased larvae of the gypsy moth, A. Bebgman 
{Ent. Tidslcr,, 20 {1899), No. 4,pp. 28i-286).--D\m2m&. larvmof this moth 
were received from Prof. Lam pa. Upon opening one larva which was 
already dead, a grayish-brown semifluid mass with a rancid odor was 
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foimd. Oover-glass preparations showed bacteria in large niiinberBy ^ 
being for the ,iEOSt part of 2 sorts. The smaller variety, which was 
from 1,2 to 2»4 microns in length and 0,6 of a micron in breadth, 
occurred in much larger numbers than, the other variety. The same 
organisms were found. in another diseased larva, which was still alive. 

The smaller bacteria grew readily upon gelatin agar and glycerin 
agar, producing gas with a small content of sulphur. The author 
tried some inoculation experiments with this organism upon Lymantria 
mon-aeha and Fieris hrassiem. Thelarvm of the former died 2 days after 
inoculation, while those of the latter were not affected. Hypodermic 
injections of pure cultures of the organism in white mice produced no 
pathogenic results. 

Insects and diseases affecting the prune, R. W, Doane (Wash- 
ington Sta, BuL 88, pp. 37-^i4 ). — The author presents brief notes upon 
the following insects: San Josd scale, red spider, plum tree aphis, plum 
curculio and plum gouger. As a remedy for the San Jose scale, it is 
stated that experiments in Washington indicate that the lime, sulphur, 
and salt wash is the most effective spray. Experiments on the treat- 
ment of plants for the red spider indicate that the lime, sulphur, and 
salt wash, or water at a temperature of 150^ F., will kill the eggs of the 
red spider. These experiments were conducted in the laboratory and 
have not been confirmed by field tests. The plum-tree aphis is said 
not to be especially destructive to orchards in the eastern part of the 
State, although it is rather harmful in the western portion. Kerosene 
emulsion and quassia chips and whale-oil soap solution are recom- 
mended as the most useful insecticides against this insect. Brief ref- 
erence is made to the flat-headed apple-tree borer and peach-tree borer 
as injuring the plum tree. The plum curculio and plum gouger have 
not yet been found in Washington. 

Report of the entomologist and assistant horticulturist, E. W^ alkee (Souih 
CaroMna Met, Ept 1898, jpy. 19-^B ). — This is a summary of the entomological work 
of the station. The making of a colleotion of the insects of the State l^descri bed 
and attention is called to the need Tby fruit growers of combative measuj^s against 
■■eertaixi kinds, ■■ ■ 

Ob^rvations on the honey-bearing plants of the maritime Alps, P. J/ Jalden- 
Ayimltmr, 44 (1900), Nb. — Notes on the chief hoimy-bcar- 

ing plant^f this region for each month of the year- 
Some in^ct experiences of 1899, M. V. SlinOebeani) (Proc. JPesf, l^eic 
B'ort SoQ, Brief notes on the codling moth, tent caterpillars, and """x, 

on arsenical another spray materials- 

Migration and^spersal of insects, J. W. Tutt {Mnt Bee. and Jour. Variation, M 
{1900), No. 1, jpp. IS-l^S ). — Observations on a number of species of Lepidoptera. 

The alfalfa wormsiZJwtt-ersiiy Nms Letter, Lincoln, Nehr., 1900, No. 6, fol .). — 
Notes on the extent ofipjury caused by this insect, with an account of remedies 
which have been successfiiEy used against it. 

. Grass insects, H. OsBOR]sX(J< 7 r. Student, € (1899), No. S, pp. -—As general 

preventive measures against the numerous insects which are injurious to grass lands, 

. the author recommends the rotation of crops, the use of trap lights, arsenical baits, 
and the protection of the natural enemies of injurious insects. 
lYuit flies, T. W. Kibk (Neio Zealand Dept. A gr. Leaflets for Gard. and Bruit Grow- 
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ersj N'o^SSj pp. Syfigs. ^), — The author gives notes on Tephrites tryoni and •RalterO'-' 
phom capitata. The latter species is said to he established in Queensland, West 
Australia, New South Wales, Tasmania, and South Africa. A brief account is given 
of its life history and of suitable remedies for use in combating it. 

Two pineapple pests, C. P. Lounsbtjry (Agr. Jour, Cape Cood Rope, 16 {1900)^ 
No. % pp. 94~tO0, Jigs. 3). — Dactyl op>i ns longisjnnns was probably introduced on infested 
pineapples from Natal. Thorough inspection of imported pineapple sprouts is 
recommended. As remedial measures, the author suggests the use of a resin wash 
and digging up and buruiug badly infested plants. Fumigation with hydrocyanic- 
acid gas is not recommended. 

Brief notes are given on D. Iromelim and D. hrevipes. The author presents a brief 
account of Aulacaspis hromeluB. This scale insect is not yet widely distributed in 
the pineapi)le districts of Cape Colony but bas been observed on pineapples in green- 
houses. The species is well established in Natal. Fumigation with hydrocyanic- 
acid gas is recommended. One hymeuopteroiis parasite has been bred from this 
scale. 

Enemies and diseases of coffee, H. Lecohte {Le cafe. Paris: G. Carre cf C. 
NaiuJ, lS99y pp. 176’-206, figs. 7). — This article constitutes chapter 12 of the author’s 
book on V* Coffee ” and contains notes on the various nematode, insect, and fungus 
diseases of the coffee plant. Among the more important insect enemies, the follow- 
ing may he mentioned: Xyloireclius qiiadrupes, Cueujns cofi'eopliaguSj Zeuzera coffew^ 
ElaoMsta coffeella, Cemiosioma coffeePa^ and a number of species of bark lice. Arceo- 
cet'us fasciculatiis is mentioned as an enemy of the coffee berry. A list of parasitic 
fungi which are found upon coffee is given, and notes are presented on some of the 
more important fungus diseases, among whiclj»may be mentioned Remileia vastatnx 
and PelHcularia koleroga. 

Insects infesting carnations, F.A. Sirrine (Jmei*. Florist, 15 {1900), No. BlS,pp. 
909-9 IS, figs. 6 ). — Notes on the life history and remedies foT ^hopalosipkum dtaniM, 
red spider, tobacco thxips, Peridroma sauaia, Plnsia hrassiGo;, white ants, and Cacwcia 
rasaceana. 

A mole cricket {Jour. Dept Agr. West. Australia, 1899, Dec., p. Recommends 
poisoned cabbage leaves and tbe use of carbon bisulphid and kerosene in the ‘oiind 
in tbe control of this insect. ' 

New contribution to the knowledge of Italian insect galls. Fourth com- 
munication, C. Massalongo {Nuovo. Gior. Boi. Ital., n. ser,, 6 {1899), No. pp. 
lS7-ldS). 

Some muscinae of North America, G. be N. Hough {Biol. Bui. 1 {1899), No. l,pp. 
19-33, jigs. BO ). — Notes on the classification and biology of species belonging to the 
following genera: Stomoxys, Hmmatobia, Hemichlora, Muscina, Clinopera, Pyrellia, 
Mesembrina, Graphomyia, and Alorellia. 

A first list of Acaxia collected in Portici, G. Leonarbi (Ann. Regia Sctiola Sups- 
riore Agr.. Portici, B. ser., 1 {1899), pp. 493-525).— A. list of mites, together with notes 
on their hosts and life habits. 

The life histoi'y of Brachysoma codeti, P. Chri^tien {Ann. Bog. Ent. France, 68 
(1899), No.S,pp, 451-465, pl.l). — The author gives detailed descriptions of the insect 
in all its stages, together with notes on its relationship to allied species. 

The wheat midge (Cecidomyia tritici), S. L. Mosley {Nat. Jour ^, 9 {1900), No. 
Pi, pp. d).-^Brief popular notes on this insect. 

Notes on the life habits and injurious action of Cetonia, J. Ritzema-Bos 
{Tijdsohr. Plantenziekten, 5 (1899), No. l,pp. 12-23). — An elaborate discussion of the 
literature concerning the life habits, especially of the larval condition, of Ceionia 
flortGola and other species, and on their host plants. 

Craniophora (Acronycta) ligustri var. olivacea, D. T. Haae {Tijdsokr, Ent, 42 
{1899), No. 3. pp. 97-100, fig. l).—T'b.iB insect feeds on the ash. A second brood was 
produced in an insectary, but these individuals would probably perish if left to 
themselves during cold autumn weather. 

The parasites of Lymantria monacha, C. Aurivillius (Ent Tidslcr., 20 (1899), 
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Mo. jyjJ, ^79-^Sl). — Eecords as parasites of this insect Ichneumon nigritorus, Fimpla 
instigator, F. exammator, P. arcUea, P. hrassicarice, P, quadridentata, P. didyma, Theromia 
fiaeiemsj and TaoMna fasclata. 

Life Mstory of ' ^ tun twig borer ” (Magiria robusta), B. O. Coventry {Indian 
Forester, S5 {1S99), Mo. 9,pi). larvto of this insect enter tlie tiiii twigs 

in the axil of tbe leaves. There are two generations a year. In fighting this insect 
the author recommends cutting hack the shoots which liave been attacked about 
the middle of September. 

The elm twig-girdier (Oncideres cingulatus), P. J . Parrott {Trans. Kansas Jcad. 
Sci., 6 (lS99),pp. ^00-^0^, figs. 4). — Notes on the habits and life history of this beetle, 

Physopoda as enemies of sugar peas, P. Trybom {Ent. Tklslr., BO {1899), 
Mo. 4, pp. $67-277). — Pisum sativum was attacked by a number of species of this order 
of insects. The author presents descriptive and economic notes on limps pliysopus, 
T. communis, Pliysopiis atrata and P. rohmta. 

Thrips comnunls was observed feeding upon Tica viUosa, Onohrychis satlva, MedU 
cago sativa, and Lupinus luteus. Physopus rohmta attacked Pisuni arvense as well as 
F, sativum. The author gives a detailed description of the larvm of P. rohusta. 

Pulviuaria camellicola and means of combating it, O. Leonardi (Ann. Regia 
Semla Sup&i'iore Agr. Portici, 2. ser., 1 {1899), pp. 389-40$, figs. 11). — The author gives 
detailed descriptions of the larval, nymphal, and adult forms of both sexes of this 
insect. The larvi© appear during the latter part of April and the first part of May. 
Por a period of 3 or 4 days they wander about the host plant with considerable act- 
ivity in search of a place for fixing themselves. The larvte attach themselves prefer- 
ably to the under surface of the leaves, along the midrib and other veins. The adults 
of the first generation appear during the first week of August and deposit the eggs 
which develop into the second generation during the latter part of August and the 
first part of September, The host plants which are preferred by this insect are 
Camellia Japonica, Euonymus japonica, and Podaoarpiis elongafa. 

The San Jose scale, J. Eitzema-Bos {Tijdsch\ Plantensickten, 5 {1899), Mos. 2, pp. 
SS-96; $-4, pp. 97-127; 5-6, pp. 145-167, figs. 31, map I).-— This article contains an 
extended and critical discussion of the literature relating to the San Jos<S scale 
and allied species, including the following subjects: The life habits, methods of 
reprodnotioD, food plants, injurious action, methods of distribution, conditions upon 
which the distribution of the insect depends, the various methods which have been 
adopted for combating the insect, and notes on the habits and life history of Leca- 
nkm persiew, Mytilaspis pomorum, Aspidiotm mmellim, A. 08tremfornm, P%aspisfallax, 
and other related species. A bibliography of American and other work on the San 
Jos6 seal© is appended to the article. 

The San Jos6 scale question from a horticultural standpoint, S. A, IIeacjh 
(Proc. West. Mew Yorh JKort. Boe. 1900, pp. 19-24). 

The enemies of the migratory locusts (Schistocerca paranensis), C. B®Ba 
{Commtic. Mus. Mac. Buenos Aires, 1 {1898), Mo. 2, pp. 25-30). — Notes on Mermis 
aoHdiarum, Agria acridiorum, and Trax suberosm. i 

Depredations of Tipula in meadows, Ewert (Mschr. PflanpcnTcranJc., $ (189$), 
Mo. 6, pp. 328, $29).— The author makes a report upon an unusually severe attack of 
the larvae of crane flies upon the roots of grasses. The larv® belong to 3 species, 
Tipula oleracea and T. nipra. They were found at a depth of from 1 to 2 cm. 
beneath the surface and were so ahundanfc that from 10 to 20 could be found in a 
square foot of surface. The grasses were completely killed in the infested areas, as 
well as all other forms of vegetation, with the exception of reeds and Plantago 
. maritima. 

Borers in trees, J Fields (Oklahoma Bta. Rpt. 1899, p. ^(9).— Painting the trunks 
of trees with a mixture of soft soap and a strong solution of washing soda has been 
used with success in preventing the laying of eggs on the bark. 

Killing insects in stored grain, J. Fmhm {OhlaIoma Bta. Bpi. 1899, p, 81). 

Brief directions are given for the use of carbon bisulphid in killing insects in stored 
grain. 
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Destruction of insects, E. E. BoaUE (Oldahoma Sta.Rpi. 1899, pp. 37, 38).— The 
antlior insists upon the timely application of insecticides and calls attention to the 
Talue of domestic fowls and the horned toad as insect destroyei's. 


yOODS—Al-IMAL PRODUCTIOji, 

Mitrogeu equilibrium in adult man, V. O. SiVBisf (SMnd. AreL 
I^JiysioLj 10 {1899), No, 1-2, pp, 91-148, pi. 1). — A number of experiments 
with man are recorded in which the balance of income and outgo of 
nitrogen was determined. Some of the principal deductions follow : 

The experiments show that the adult human organism can remain in 
nitrogen equilibrium at least for a short time without increasing the 
fuel value of the diet when the food furnishes only 4.52 gm. of nitrogen 
(equal to 28.3 gm. of protein per day), and only about 0.2 gm. of the 
nitrogen is in the form of true albumen. Calculated per kilogram of 
body weight, 0.08 gm. of nitrogen, of which 0.03 gm. is nitrogen of true 
albumen, represents the minimum requirement. 

When the organism is in nitrogen equilibrium at the lowest limit and 
the fuel value of the diet is not less than normal, the organism does not 
lose any of its own protein, either circulating” or organic.” Further, 
the amount of protein in the diet is not dependent upon the protein con- 
tent of the body tissue. The author believes his experiments warrant 
the deduction that the nonproteid nitrogen compounds in the diet are 
not as directly excreted from the organism as has been believed. As 
regards the source of muscular energy, in the author’s opinion, all the 
experiments indicate that muscular contraction takes place at the 
expense of nitrogen-free nutrients. 

Experimental investigations on the effects of muscular work 
on metabolism and the value of the several nutrients as sources 
of muscular energy, H, FT. HeinejUAN {Tncmg, Diss,, Munich, 1898, 
pp, 51). — A number of experiments on the value of the different nutrients 
as sources of muscular energy and the effects of muscular work on 
metabolism were made with a healthy man. The test covered a number 
of periods, in which the diet consisted chiefly of protein, of fat, or of 
carbohydrates. The amount of work performed was measured with a 
Gaertner ergostadt. The respiratory quotient was measured by means 
of a Magnus-Levy apparatus. In a number of the experiments the nitro- 
gen and fuel value of urine were determined, these factors being com- 
pared with similar factors in the diet. 

The author’s principal couclusions were that Chauveau’s belief that 
when fat is burned in the body more energy is required than in case of 
carbohydrates is incorrect. He regards it as much more probable that 
the different nutrients are available for muscular work very nearly In 
proportion to their heats of combustion. In the experiments reported 
the respiratory quotient for work and rest was the same. Under ordi- 
nary conditions the author considers fat and carbohydrates the source 
of muscular energy. It is not denied that under certain conditions pro- 
tein may be the sole source of muscular energj^ 
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Some observations on common purslane, P. Schweitzer {3[is- 
sotiri 8ta. E2)t 1898^ p‘p. 84^ 85). — Purslane {Porttilaea oleraeea) was 
foiiiici to have the following percentage composition (in dry matter) : 
Protein 30.43, fat 2.G1, nitrogen-free extract 34.24, crude fiber 10.12, 
and ash 22.60. The length of time which the plants would retain water 
was tested. On July 11 a quantity of purslane was , suspended in a 
room the temperature of which rose daily to 90^ F. 

^*Iii the 19 days^ trial the plants had lost 45.74 per cent of water out of a total of 
91.67 which they contained; no observation was made between July 30 and Septem- 
ber 5, when some leaves were yet green, while the plants had developed blossoms and 
ripened an abundance of seedsJ^ 

Feeding cotton seed, cotton-seed meal, and corn to beef steers, 
E. R. Lloyd {3iississippi Sta. BuL 60^ 17-22, 28-32).— The> feeding 
value of cotton seed, cotton-seed meal, and corn-and-cob meal was 
tested with 3 lots of 2 young steers each, 9 months old at the begin- 
ning of the trial. The test proper began December 5, 1898, and cov- 
ered 4 periods of 30 days each. The grain mixture varied in difierent 
periods. The corn-and-cob meal was fed alone or in combination with 
wheat bran, and the cotton seed and meal were both fed with wheat 
bran and with corn-and-cob meal. All the steers were fed Johnson 
grass hay in the first 3 periods, and alfalfa hay in the fourth period. 

Taking the average of the first 3 periods, the author concludes that 
a pound of cotton-seed meal is equivalent to 1.6 lbs. of cotton seed 
or 1.92 lbs. of corn, and that a pound of cotton seed is equivalent to 
1.22 lbs. of corn. In the fourth period fair gains were made by lots 1 
and 2, while there was a slight loss in lot 3 which is accounted for, in 
the author’s opinion, by the condition of one of the steers. The best 
gains in this period were made with lot 1, ‘‘ which indicates that the 
alfalfa hay made a better balanced ration with corn-and-cob meal than 
did the grass hay.” 

In discussing the fertilizer constituents recovered in the manure 
(see also p. 1022), W. E. Perkins and E. B. Ferris record data for deter- 
mining the balance of income and outgo of nitrogen, phosphoric acid, 
and potash. The test covered 1 week and included one steer from 
each of the 3 lots. The results follow: 


Balance of income md outgo of nitrogen, phosphoric add, and potash. 



l^itrogen. 

Phosphoric acid. 


Potaab. 


Food eaten, . . 

In 

food. 

In 

iirine. 

In 

feces. 

■ 

Gain. 

In 

food. 

In 

urine. 

In 

feces. 

Gain. 

In" 

food. 

In 

urine. 

In 

feces. 

Gain. 

; 

Steer 1, 448 oz. Jobnson ' 













grass bay,' 784 oz. corn- 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

Oz. 

an d-cob' meal 

Steer 2, 448 oz. Jolmson 
grass; bay, 448 oz. corn-; 

12. 835 

3. 510 

7.817 

1,508 

7.290 

2.028 

3.928 

1.334 

10. 506 

7. 722 

2.301 

0. 483 

and-cob; 'imeal, ' 224' oz. : 
cotton-seed meal 

24. 102'' 

10,223 

9.748 

4. 131 

13.215 

2.850 

8,711 

1. 664 

13. 619 

8. 552 

3.733. 

1,334 

Steer 8, 448 oz. Jobnson 









grass' bay, 448 oz. corn*' " 
and-cob “meal, 338 oz. 













cotton seed 

19.766 

7. 033j 

9.243 

, .1 

3.480 

9,944 

1.529 

7, 378 

1.037 

:13.025 

1 7,416 

4.540 

1.070 
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From tlie data recorded It would be possible to compute tlie cligesti- 
bitity of the dry matter, protein, phosphoric acid, and potash in the 
three rations. 

Value of cotton seed to the farmer, W. L. Hutchinson {Missis- 
sippi Sta, BuL 60 ^ pp. 1-3), — The author summarizes the results of 
tests on the value of cotton seed reported in this bulletin and notes 
the value of cotton seed for manure and for feeding. 

‘‘The present disposition of the cotton seed crop secures to the farmer a very 
small part of its real value and must of necessity give place to a practice that will 
secure to the farmer the maximum benefit •which he may derive from this product. 

“The time will come when the southern farmer will realize that the fertilizing 
value in cotton seed must stay on the farm to maintain its fertility and productive- 
ness. ... 

“ [It is probable that in the future] there will be a small oil mill at each ginnery 
and oil and lint will be the only products of the cotton crop sent to market. The 
southern farmer, however, need not wait for oil mills. He may get the full value of 
his cotton seed by a judicious system of feeding, accompanied by the most careful 
saving and proper use of the manure.’^ 

Feeding experiments, G-. E. Morrow and J. H. Bone (Oldahoma 
Sta, Rpt 1899, pp, 18-32, figs, 3 ), — Feeding experiments made from 1S96 
to 1890 with steers, pigs, mules, horses, sheep, and lambs are briefly 
reported, the principal object being to test feeding studs which can be 
readily grown under local conditions, and which may be prepared at 
small cost. 

Tests ivith steers (pp. 24-27). — In 1898-99 Kafir corn and maize were 
compared with 5 lots of 2 steers each. The test covered 24 weeks. Lot 
1 was fed Kafir corn meal; lots 2 and 5, maize meal; lot 3, maize meal 
and Kafir corn meal, 1:1; all the lots being given a full ration. Lot 4 
was fed approximately 1 lb. of Kafir corn meal per hundred pounds live 
weight for 5 weeks, and afterwards a full ration of the same grain. The 
average daily gain of the 5 lots in the first 12 weeks of the test was 
2.32, 2,75, 2.04, 1.63, and 2.80 lbs., respectively. In the second 12 weeks 
the corresponding gains were 2.50, 1.03, 1.90, 1.75, and 2.68 lbs., respec- 
tively. 

In 1897-98, a test was made with 2 lots of 5 steers each. It was 
divided into 2 periods of 4 and 5 weeks, respectively, with an interval 
of 2 weeks between. In the first iieriod lot 1 was fed Kafir corn meal 
and lot 2 corn meal. In the second period, the conditions were reversed. 
In the first period the average daily gain of the steers fed Kafir corn 
meal was 3.04 lbs, ; of those fed corn meal, 2.21 lbs. In the second 
period the steers fed Kafir corn meal gained on an average 1.42 lbs. 
per day, and those fed corn meal 1.09 lbs. 

In 1890-97, a test covering 23 weeks was made with 5 lots 
steers each. Lot 1 was fed from racks and troughs in a well protected 
yard. The other lots were fed in box stalls. During the day they bad 
the run of a large lot. The average daily gain of the steers in lot 1 
was 2.19 lbs., while the average daily gains of the lots fed in box stalls 
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raDged from, 1.63 to 1.84 lbs.- The effect of dehorning was observed 
with 11 of the steers. There was an apparent loss of weight from 
dehorning, but it is stated that none of the dehorned steers were off 
feed at any time. 

Brief statements are made concerning* cotton seed as a feed for cattle, 
moderate quantities (about 4 lbs. per day) in counoctioii with Kafir corn 
having given good results. No injury following the use of this feeding 
stuff has been observed. The gains made by cattle on pasture are 
briefly spoken of, as well as the marked variations which have been 
observed in the gains made by different cattle. 

Tests' with ])igs (pp. 27-30). — ^The value of alfalfa pasturage, with and 
without grain, was tested with 2 lots of 4 pigs each. In 8 weeks 
the total gain of the pigs fed alfalfa alone was 68 lbs.; of those fed 
alfalfa and grain (Kafir corn meal and shelled corn), 324 lbs. 

The weight of |>igs at birth and the gains made by a number of 
litters were recorded. The average weight of the pigs in 9 litters at 
birth ranged from 2.25 to 3.07 lbs., the mean being 2.65 lbs. Gains 
made by sows fed Kafir corn meal and by pigs following cattle fed 
Kafir corn on the ear or unground shelled corn were also recorded, as 
well as the gains made by pigs fed different forage crops. These in- 
cluded sugar beets, cowpeas, sorghum, sweet potatoes, and peanuts. 
Five trials of the comparative value of Kafir corn and maize for pigs 
are briefly reported. The average results follow : 


Kafir corn and maize for ^igs. 


Xo. 

of 

pigs. 

nation. 

Time. 

Average 
weigh tat 
hegim 
ning. 

Average 

daily 

gain. 

G-rain 
eaten per 
pound of 
gain. 

6 

Xadr com.,.. 

JDays. 

42 

P0lC7lds. 

135 

Pmndif. 

1.11 

Pounds. 

6.65 

a 

Kafir corn meal 

24 

220 

1. HO ^ 

5.60 

" 2 . ' 

Pirst period : corn on ear * 

Second period: Kafir corn meal 


125 

1.53 1 

4.94 


14 

178 

1.00 

" 9, 21 


Pirst period : Kafir corn meal 

Second period: Shelled maize soaked 

35 

105 

1. 21 

5.08 


14 

147 

.63 

7. 07 


Third period : Shelled maize, soaked, and alfalfa fodder. 

28 

' 154 

. 1. 25 1 

, 3.65 


Corn meal and poor quality ground wheat, 1:2.2 — 

30 

170 

1.50 

.5.44 


^' Alfalfa is excellent as pasture for hogs. Pigs will mahe some gain with no other 
food; excellent gains when fed grain while on the alfalfa. Continnous pasturing 
will injure and may destroy the alfalfa. With rare exceptions, alfalfa should not 
b© pastured the year it is sown. Sorghum also makes a fair pasture for hogs. Sow- 
ing cowpeas, planting peanuts or sweet potatoes and allowing hogs to harvest the 
crop, giving them some grain in addition, reduces the cost of pork production. Sugar 
beets are much relished by any class of stock. The greater cost of growing them 
as compared with other crops makes it doubtful if they are an economical crop 
when used in large quantities.” 

Tests with horses and mules (p. 31). — Brief statements are made con- 
cerning the amount and cost of food consumed, the amount of water 
drank, and the work performed by horses and mules at the station. 
When fed Kafir corn and maize, each rated at 20 cts. per bushel, oats 
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at 25 cts^.per busliei/and bran at 25 cts. per biindredweiglity tbe aver- 
age cost of a day’s labor was estimated to be 17 cts. On an average 
a' pair of mules and a pair of borses, each weighing 2,130 lbs. ^ drank 
107 lbs, of water per day while at moderate work. When idle, during 
hot summer weather, a pair of mules drank on an average 113 lbs. of 
water daily and on one day 350 lbs. were drank. 

Tests with sheep (p. 32). — Kafir corn heads with prairie grass hay and 
corn stover was fed to 16 grade Shropshire wether lambs for 13 weeks in 
the winter of 1898, They remained in good condition and gained a little 
over I lb. per head per day, consuming a total of 1,624 lbs. of Kafir 
corn heads. 

From all the tests the following conclusions regarding Kafir corn 
were drawn : 

Kafir corn is a healthful, palatable, and nntritions food, but its feeding value is 
somewhat less than that of corn. As shown both by feed lot trials and by digestion 
experiments, there is a great loss in feeding this grain unthreshed to cattle — in some 
cases of 60 per cent, but hogs will utilize most of this waste. There is little difier- 
ence in the waste whether the graiu is fed unthreshed or threshed. In some cases, 
at least, the loss is greater when soaked grain is fed than when it is fed dry. In 
some trials steers fed Kafir corn meal made better gains for a long time than did 
those fed corn meal, but this was not true in any extended period. Hogs digest the 
ungroiind grain better than do cattle. In general, hogs have made gains from four- 
fifths to five-sixths as great when fed on Kafir as when fed corn. Sheep seem to 
digest Kafir better than any other class of farm animals. 

Kafir stover apparently has practically the same feeding value as com stover, 
and often is in better condition. Banning the entire stalk through a threshing 
machine puts the stover in excellent condition. Alfalfa is the best hay for either 
horses, cattle, or sheep, and is a help to hogs during winter. The value of cowpea 
and soy bean hay is underestimated by most Oklahoma farmers. No larger gains 
have been made by cattle at the station than when cowpea hay was their only 
rough forage. 

Shelter should be provided for all classes of stock, but expensive buildings and 
stall feeding of cattle are not necessary. While there is, occasionally, extreme cold, 
ordinarily protection from rain and cold winds by means of simple sheds is all that 
is needed for the comfort of farm animals.” 

Reports on experiments in sheep feeding on turnips, Perth- 
shire, J. W. Pateeson cmd West of Scotland leeh, CoL^ Agr, 

Dept. Bpts.j 1898^ pp. 110-119 ), — A test was carried on by T, Wylie, of 
Stookbridge, Dumblane, with 40 sheep, divided into 4 equal lots. They 
were folded in separate pens on a stubble field. The test began Decem- 
ber 19 ursd covered 93 days, Tiirnipsand hay were fed alone and with 
the addition of oats and linseed cake and of peas, lentils, and maize. 
During the latter part of the experiment swedes were substituted for 
turnips. The principal deductions follow; 

‘^Turnips and hay alone cannot be profitably used in feeding sheep. The turnips 
should be limited and the deficit made good with concentrated foods. These foods 
should be rich in flesh formers. Linseed cake should form the larger part in a 
mixture with oats. Maize may be employed on account of its cheapness, if due 
regard be had to narrowing the ratio. With a fixed amount of food, most inoirease 
is made the first and the ration should be increased as fattening progresses.” 
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A test , made by J. Sterling at Mains of Kippeiidavie is, briefly 
reported. Three lots of 10 sheep each were fed the same grain rations 
as in the above test iii addition to turnips and hay. The Results con- 
firm those of the test at Stockbridge. 

An attempt to establish a relationship between the maiiurial 
treatment of farm produce and its feeding properties, W, Sombb- 
ViLLE [Goimty Goumih Giimherkmdj .Durhcmj mid Wortlitmiherlmid^^ 
Tecli^ Education^ Epk 7 {189S),p2h53-63^ 113-115 ). — In the winter of 1898 
a test was made with sheep of the feeding value of turnips and hay 
which had been grown on plats differently fertilized. Ko definite con- 
clusions were drawn, 

A similar experiment was made in the winter of 1898-99 with 18 lots 
of sheep, the lots containing 5 or 6 sheep each. The test covered 14 
weeks. The feeding stuffs tested were turnips, hay, and oat hay. 
These crops had been fertilized with bone meal, nitrate of soda and 
superphosphate, sulphate of ammonia and superphosphate in different 
proportions, and superphosphate alone. In addition to turnips, hay, 
or oat hay, all the sheep were given a small amount of oats {-^ to ^ lb. 
per head daily). The average gains in the 14 weeks of the test ranged 
from 12.0 to 20.9 lbs. The principal conclusions follow: Oompared 
with hay as a standard, the bone meal produced the most nutritious 
feed, but, in the author^s opinion, this factor does not compensate for 
the lower yield. Mtrate of soda and sulx>hate of ammonia gave the 
same yield of hay and produced practically the same gains in live 
weight. A douhle amount of sulphate of ammonia increased the hay 
crop, but diminished the gains made by the sh eep. 

The effect of feeding sheep under cover, out of doors, on grass 
pasture and on turnip land was also discussed. When fed under 
cover, the average gains in 14 weeks was 20.9 lbs. ; when fed out of 
doors, 20 lbs. ; when hurdled on turnip land, 18.9 lbs., and when on 
grass pasture, 16.6 lbs. 

The advantages of the different methods of handling sheep are dis- 
cussed at some length. 

Feeding cotton seed to hogs, B. E. Lboyb {Mismsipp^i 8ta, JBuE 
60^ pp, 26.) Two tests of the value of raw and cooked cotton-seed 
meal for hogs are briefly reported. The first test, which covered 13 
weeks, was made with 4 lots of 2 Berkshire hogs each. Booked cotton 
seed and raw and cooked cotton-seed meal were fed with corn meal or 
whole corn to different lots. Eo figures are recorded *for gains in 
weight, etc. ■ ' ' 

^ ‘ The gain made by the lots was neither satisfactory nor profitahXe. The hogs bagan 
to die first in the lot getting raw cotton-seed meal. The first hog died at the end 
of the fourth weeh, and at the end of the eighth week the remaining hogs in the 
same lot died. While the hogs getting the cooked seed and meal did not die, some 
were very sick and refused to eat and would get better and begin eating again after 
being allowed to run in ah oat and cloyer i>atch for several days. After the fourth 
week most of the hogs began to lose flesh, and after the sixth or eighth week none 
of the lots made gains/'' 
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In tli6 wsecoiid test 23 pigs 4 months old were fed for 46 days a ration 
consisting of cooked cotton seed, corn meal, shorts, and skim milt. 
During the first 2 weeks there was an average daily gain of 1 
Afterwards the gains were small. 

^^Tlie pigs contiDued to eat with great relish, leaving no waste. At the end of 40 
days the pigs hegan to die, and when the experiinent closed 4 pigs had died and 
several others were sick, hut were turned into a clover lot and were apparently well 
in a week. Some of these x^igs were kept until grown and put on feed to fatten for 
market. The cotton-seed, pigs were x^ooi* feeders, and were never gotten in good 
condition. . . . 

^'^TJntil some method is devised hy which the poisonous element in the feed can be 
cheaply and completely extracted, cotton seed and its products can not be considered 
as a feed for hogs. ’ ’ 

Poultry eiKperiments during the year 1898-99, F. E. EjVIEEY 
(Worth Carolina StcL Bnl. 167 ^iip. 391-416 ). — In this bulletin, which sum- 
marizes the work of the poultry department of the station for 1 year, 
tests of the comparative falue of different crosses and breeds, the 
advisability of selling eggs by weight, and ‘ ^ feeding flavor into eggs 
are reported. 

Glass rs. class and breed vs. breeds* rations for hens and methods of feed- 
(pp. 391-402). — A number of breeds of the Mediterranean class 
(Black Minorcas and Single-cotnb Brown Leghorns), the American class 
(Barred Plymouth Eocks, White Plymouth Eocks, and Silver -laced 
Wyandottes), and the Asiatic class (Buff Cochins, Black Langshans, 
and Light Brahmas) were compared, each class including both pullets 
and hens. All the lots were fed bran, wheat middlings, and corn meal, 
4:2:1, in the morning, wet up with steamed crimson clover, and 
usually cut fresh bone. In the afternoon different whole grains, includ- 
ing oats, wheat screenings, corn, and cracked corn, were fed alone and 
in combination. The composition of the different feeding staffs is 
reported. The flnanci^ statements are based on corn and corn meal 
at 55 cts. per bushel; crimson-clover hay at 75 cts., green bone and 
wheat middlings each $1, oats $1.40 to $1.60, wheat bran 90 cts., and 
wheat screenings 80 cts. per hundred pounds; and eggs at cts. per 
dozen. 

The results comparing the different classes of chickens are summar- 
ized as follows: 

BesuUs of iests with different classes of hens. 



Eggs laid 
per hen 
per 

month. ^ 

Cost of 

Mas:iraim monthly 
profit ahove cost ■ " 

, ; of food. 


produc- 
tion per 
month. 

: 

All eggs 
rateaat 
13.5 cts. 
per dozen. 

, . '' '■ 

"Eggs ' 
rated at ' 
13.5 ots. 
per dozen 
ofl7.5oz. 

American class..... ' 

11.60 

■■ CmU. 

B. M' i 

" Per emt.' 

38.26 

Ber emt 
199.35 

Asiatic class. 

11. 30 i 

' 10.63 1 

11.05 

1'68. 35 

Mediterranean class 

',1LM 


87.50 

147.12 



Se^r-Xo. 11—6 
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Tlie different breeds are compared at some lengtli« 

leading breeds in this comparison are Brown Legliorn, Barred Plymouth 
Eock (counting the late hatch hens only), Black Langshau, and White Wyandotte. 
If Silver-laced Wyandotte were represented by mature fowls as good in proportion 
as the pullets they would stand second best in rank in economy of production. 

^ As far as this record goes it shows that for high xirodiiction, weight of eggs pro- 
duced, as well as for economy in production, pullets far outstrip hens. Young 
vigorous stock is the best stock to keep for profit.^’ 

81io%M eggs sell by toeiglitf (pp. 403-105). — On the basis of tlie above 
tests the desirability of selling eggs by weight is discussed. 

^^The heaviest eggs are from the ducks. These weigh nearly 2^ lbs. per dozen. 
The average weights of the ducks is hut 4.1 lbs. The Light Brahma hens lay the 
largest eggs, and these are If lbs. per dozen. The lightest eggs are from Leghorn 
pullets, a little under 1-|- lbs. per dozen.^^ 

At the same price per dozen, if the Leghorn eggs are worth 13^ cts. 
per dozen or 12 cts. per pound, the eggs of the other breeds would be 
actually worth from 16.3 cts. for the Siugle-comb Brown Leghorns to 
21.6 cts. for the Light Brahma; or from 20.7 to 60 per cent in excess of 
their market value. The eggs of the Pekin ducks would be worth 26.7 
cts., or 97.8 per cent above their market value. 

Feeding flavor into eggs (pp. 505, 506). — Chopped wild onion tops and 
bulbs were mixed with the feed of 12 hens of different breeds. After 
the onion flavor was noticeable in the eggs, the onions were discon- 
tinued. The principle conclusions of the test follow: 

^'Flavors can be fed into eggs. Therefore it appears that to insure fine-flavored 
eggs it is necessary to restrict the runs enough so no considerable amount of the 
food can be of such a character as to yield ill-flavored eggs. It is probable that the 
jdavor caused by eating onions is not noticeable after a week^s abstinence.” 

Expeidments with chickens, E. P. I^iles {Virginia Sta. BuL96j 
pp. d).— Brief statements are made concerning the breeds and crosses 
of chickens raised at the station. 

White-crested Black Polish crossed with common barnyard fowls] produced 
a most excellent chicken. The crest was not entirely lost but was reduced 
about one-half in size and was invariably black. The cross was of medium size, 
rather long-legged, wild, and good rovers. The flesh had a gamy flavor, was 
fine grained, and, we should say, as a table fowl could not be excelled, . . . 
[Erom the Partridge Cochin crossed] on the common fowl we have got good results. 
The product of the cross varies in color but is much inclined to buff and many of 
the characteristic points of the Cochin are retained. We do not know, however, 
that the laying qualities are improved. Considering the cross from the standpoint 
of the ^ scrub/ we consider it a very desirable one. ... 

^'During the present year we have tried crossing the White Indian Game on the 
White Cochin and the results have been most excellent. One dozen White Cochin 
hens were mated with a White Indian Game rooster in the spring, and as the mating 
was late no early chicks were hatched. In due time, however, the eggs were found 
to be fertile and hatched excellently, almost every egg putting forth a strong, 
healthy chick. ... 

For the table [the crosses] are unsurpassed. The meat is fine in texture, of a 
and not dry as is the flesh of many fowls; breast full and plump and 
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legs and thighs large. The chicks are extremely hardy, scarcely one being lost 
after hatching. They require hut little attention, are good rangers, and, on the 
farm, would forage for their own living under ordinary circumstances.^' 

Bread from a mixture of flour and corn meal or corn flour, W. O. At water' 
(A'ew York State Limacy Com. Ept. 1S97-98, f, pp. 379~r3Sl).— The composition of 2 
samples is reported. One sample, apparently made of 75 per cent of wheat flour 
and 25 per cent of yellow corn meal, had the following composition : Water 32.2 per 
cent, protein 9.7, fat 2.0, carbohydrates 54.8, and ash 1.3. Another sample, made 
apparently from a mixture of 75 per cent of wheat flour and 25 per cent of white 
corn meal, contained: Water 29.7 per cent, protein 9.4, fat 2.7, carbohydrates 56.8, 
and ash 1.4. In a discussion of the report the successful use for bread making of 
white corn flotir mixed with wheat fl.onr at a number of the New York State hos- 
pitals for the insane is noted. 

The place of sugar in the diet, A. Drouineau (Med. Modem., 9 (1898), Mo $1, 
pp. 7^1, 79 ^). — A discussion and review of recent work on this subject. 

Sugar: Its value as a nutrient and its relation to muscular work, A. Droui- 
neau (Graz. SS'p., 73 (1899), Mo. 103, pp. 937-945). — A critical review of the subject, 
w^ith many citations, 

Mutrition experiments in the maneuvers of 1898, Leistikow (Deut MU. 
ZtBchr., 38 (1899), Mo. 3, pp. 139-141). — The author reports tests on the value of 
tropon, mat^, and sugar in the ration of soldiers during the maneuvers. The tests 
are briefly discussed. Tropon had apparently no especially beneficial eflect. Sugar 
was readily eaten. It checked hunger and thirst, but caused no gain in weight or 
apparent effect on the muscular work performed. Mate was found to be a satisfac- 
tory beverage. 

Japanese edible fungi, F. Hennings (Motizhl. K. Bot. Garten u. Mm., Berlin, 3 
(1899), Mo. 30, pp. 385, 386). — Five sorts of edible fungi are described. An abundance 
of material enabled the author to amplify or correct some of the statements made by 
J. Schroter.^ 

Examination of commercial vinegars sold in the State at retail, P. Schweit- 
zer (Missouri Sta. Bpt. 1898, pp. 85, 5d).-— Eleven samples of vinegar were examined. 
^‘Four are either known or pronounced to be cider vinegars, while the other 7, 
though sold under this name, are nothing but nialt or alcohol vinegars.’’ 

Swiss food book (Schitmizerischer Lehensmittelhuch. Bern: Meukomm Zimmerman, 
1899, pp. ¥1X3^333; rev. hi Oesterr. Che7n. Ztg., 3 (1899), Mo. 30, pp. 537, 538). — This vol- 
ume contains the Swiss official methods for the examination of foods and condiments. 

The composition and feeding value of frozen wheat, L. Foster (Utah Sta. 
Frees Bui., pp. 5).— The composition of high-grade frozen wheat, low-grade frozen 
wheat, and first and second grade wheat screenings, is reported, the average compo- 
sition of ordinary wheat being quoted for purposes of comparison. On the basis of 
tests at the Canadian Experimental Farms (E. S. R., 6, pp. 452, 466), the value of 
frozen wheat is discussed. 

Feeding animals wheat (Semame Agr., 19 (1899), Mo. 973, pp. 430, ■ 431; 30 (1900), 
Mo. 974, pp. IS, 14). — This general discussion is made np of quotations from articles 
by L. Grandeau and Conteaux, which appeared in the Temps. 

Investigations on the composition of French and foreign soft wheats, A. 
Girard and M. Fueurent (But. Min. Agr. IFranceJ, 18 (1899), Mo. B, pp. 1033-1154, 
jigs. 3, dgm. l). — ^The composition of a large number of samples of French and foreign 
wheats is reported. The analytical methods followed are described. 

Hutritive value of beet pulp (Semame Agr., 19 (1899), Mo. $73, p.419).-^The com- 
position of ensiled beet pulp (both from maceration and diffusion process) is quoted 
from Sydersky, and a ration is suggested for cattle and sheep, of which this forms a 
part* The work of other investigators is cited. 

iGartenflora, 35 (1886), pp.lOl, m 
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Composition of cowpeas and millet grown on college farm, P. Schweitzer 
(Missouri Sta, Rpt, 1S9S, p. S4)—T'he> composition of cowpeas cut when the pods were 
beginning to ripen and millet cut in the dough stage is reported. 

Cowpea vine hay, A. M. Soule (Tennessee Sta. Press Bui. p. f).--The feeding 
value of cowpeas is discussed and the digestibility of this feeding stuff compared with 
that, of other standard crops. 

Analyses of new dairy foods, P. Schweitzer (Missouri Sta, lipt 1S98, pp. la, 
//®).„«.Xahulated analyses are given of 5 samples of by-products of oat-meal mills and 
glucose factories used extensively by dairymen in the vicinity of St. Louis. 

Ensilage, P. Gillanders (Meio Zealand Dept. Agr. Bpt 1399, pp. 168, 169, pi. f b— The 
manufacture at the Momohaki Experiment Station of stack silage is described and 
its successful feeding to steers reported. According to the author, when building 
the stack a piece of or in. galvanized-iron pipe should be inserted horizontally. 
An ordinary thermometer can then be used to ascertain the temperature of the inte- 
rior of the stack. 

^^Sweet ensilage is made at a temperature ranging from 125 to 160° F. A temper- 
ature higher than 160° should he avoided. Sour ensilage is made at a low tempera- 
ture, ranging from 85 to 125°. Sour ensilage is considered the best for milk produc- 
tion, sweet for fattening. The temperature is regulated by the pressure applied to 
the stack or silo. The greater the pressure, the less the temperature.^’ 

Feeding com and Kafir, J. Fields (Oklahoma Sta. Mpt. 1899^ pp. 7f~7^). —Results 
obtained at the I^ansas Station with Kafir corn are quoted as well as the principal 
conclusions obtained in digestion experiments with Kafir corn at the Oklahoma 
Station. These were abstracted from another publication (E. S. R., 11, p. 277). The 
composition of Kafir corn before and after passing through the digestive tract of 
steers is also reported. The author points out that the small hard grains were but 
slightly affected by the digestive juices. The author also suggests a system of 
nomenclature, based on current usage, for Kafir corn and Kafir corn products. 

Idle formation of fat in the animal body under the influence of phosphorus, 
J. XmATiiASiV (Arch. Fhy$iol. lPflUger2, 74 (1899), Mo. 11-M, pp. Experi- 

mental work with discussion and an extended bibliography of the subject is given. 
This work is of interest since it bears on the question of the formation of fat from 
protein. 

On the formation of sugar from protein (glycogen formation without glyco- 
gen) R.L:fepiNE (8&maine Med., 19 (1899), No. $7^, pp. 4 17-^419). —A. critical review 
of the subject with many citations and references to the literature. 

Differences in the ultimate composition and the experimental and calcu- 
lated thermal values of feed and feces, P. Schweitzer (Missouri Sta. Ept. 1898, 
pp, 101, The elementary composition and fuel value of timothy hay and a num- 
ber of samples of feces from steers fed this hay were determined. 

A proposal to establish a meter-gram-day system of notation for the unifi- 
cation of physiological measurements, J. be Rey-Pailhadb (Proyc^ d^MaMmement 
d^un sysihne ■meire-granme-jour pour VunifioaUon des mesures physiologiques. Toulouse: 
Lagarde 4' Sebille, 1899, pp. 8).— In accordance with a recommendation made at the 
congress of physiologists in Cambridge, England, in 1898, the author has elaborated 
a system for the decimal notation of time. The suggested units are a centibine, equal 
to 14 minutes and 34 seconds; a millifeme, equal to 1 minute and 26.4 seconds, and a 
eent-millihme, equal to 0.864 second. Examples are given of the use of these units 
in expressing physiological observations which have to do with the expressions of 
values for a unit of time, such as food consumed, oxygen consumed and liberated, 
etc. A simple table is given for recalculating ordinary measurements of time to the 
proposed system. 

Experiment on rearing four kinds of cattle at Cockle Park, W. Somerville 
(County Counmls Cumberland, Durham, md Northumberland, Tech. Education, Ept. 7 
(1898), pp, 6S'S7 and 776^).— The results obtained in crossing Polled Angus, Galloway, 
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and West Higliland lieifers to a Shorthorn bull are reported in some detail. In the 
author’s opinion practically the same results were obtained with Shorthorn and Gal- 
loway crosses ; the Highland cross ranked next, and the least satisfactory results 
were obtained with the Polled Angus cross. 

Calf rearing, W. Somerville {County Councils Cumberland , Durham^ and Northum- 
hmdandj Tech, Education j Ept. 7 {1898)j ■pp,73, 74). — ^The following is recommended as 
a satisfactory feed for young calves : Flour, 1 part ; ground flaxseed, 2 parts ; ground 
linseed cake, 3 parts. Two and a half pounds of this mixture is considered a day’s 
allowance for a calf. According to the author, it should be scalded with boiling 
water and sufficient water added to make 2 gal. It should be fed in 3 meals, a little 
salt and sugar being added before feeding. It is recommended that ^Ht should grad- 
ually be made to take the place of new milk after the first fortnight.” 

Calf rearing, W. Somerville {Couyity Councils Cumberland, Durham f and T^orthum- 
bmdand, Tech, Education, Ept, 8 {1899), p.95), — Brief statements are made concerning 
the successful use of boiled linseed oil and codliver oil as a supplement to skim milk 
in feeding calves. 

Raising young cattle, W. Somerville (County Councils Cumberland, Durham, and 
^Northumberland, Tech. Education, Ept. S (1899), pp. 96, 97). — A brief note on the cost 
of keeping 2 bullocks from birth until 17 months old and 4 heifer calves from birth 
until 23 1 months old. 

Sheep breeding experiment, W. Somerville ( County Councils Cumberland, Dur- 
ham, and Eforthumbey'land, Tech. Education, Ept, 7 (1898), pp. 51-58, 112). — In 1897 
a breeding experiment was made with 30 Cheviot, 30 Black-faced, and 30 mule ewes. 
The Cheviots were bred to a Border- Leicester, the Black-faced to an Oxford, and 
the mules to a Suffolk ram. The Cheviot has proved the most prolific and the 
Black-faced least so, but perhaps just because most prolific, the average weight of 
the Cheviot crosses is the lowest of the three. In this respect the mule crosses 
came out best.” 

Sheep feeding, W, Somerville {County Councils Cumberland, Durham, and INorth- 
umberland, Tech. Education, Ept. 8 (1899), pp, 94, Pi), —The value of turnips in addi- 
tion to pasture for sheep was tested for 8 weeks by W. T. Lawrence at Newton Rigg 
Penrith with 2 lots of 15 crossbred sheep. Both lots received a basal ration of ^ lb. of 
linseed cake, and ^ lb, of oats per head daily, with hay ad libitum. In addition lot 1 
was fed turnips and lot 2 was pastured. The average weight of the sheep in the 2 
lots at the beginning of the test was 98 lbs. and 102 lbs., respectively. Lot 1 made 
a total gain of 208 lbs, while lot 2 lost 30 Ihs. The 2 lots consumed 410 and 300 lbs. 
of hay, respectively. 

The production of crosses and mongrels of the Yorkshire and Casertana 
races of swine, S. Baldassarre (Ann. Eegia Scuola Superiore Ayr, Portici, 2. ser., 1 
{1899), pp, 1-204, figs, 63),— This paper contains a historical account of the Yorkshire 
and Casertana races of swine, together with an elaborate discussion of experiments 
conducted in producing crosses and mongrels between these races. 

The results of the author’s experiments are summarized under the following 
heads: The effects of crossing upon the duration of gestation; upon fecundity; 
ny)on the growth, weight, and conformation of the body; upon the pigmentation of 
the skin; and upon the characters of the skull. 

The Penycuik experiments, J.C. Ewart {London: Adam Charles Blache 1899, 
pp. XC in +177, figs. 84). —The B^nthoT describes his experiments in crossing a 
zebra with mares, and discusses them in their bearing upon the theory of telegony 
and reversion. In an extended introduction the general subject is discussed at con- 
siderable length. 
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The amount of food consumed by a cow producing a large^ 
quantity of milk and butter, W. B. Oaby {Mismuri 8ta. Ept 1898; 
pp. 113 - 123 ). — A record was kept of the amount of food consumed by a 
Holstein cow during a 7-day milk and butter test. The cow weighed 
l^SCUbs. and had been fresh 57 days at the beginning of the test. 
During the 7 days the cow consumed daily 15 lbs. of wheat bran, 3 
lbs. of oM-process linseed meal, 13.31 lbs. of ground corn and oats, and 
an average of 39.24 lbs. of corn silage and 7.57 lbs. of clover hay. 

Analyses were made of the feeding stuffs, and a table shows the 
amount of total and digestible nutrients consumed. 

The food consumed during the test was valued at $1.78, The total 
yield of milk was 420.86 lbs., containing 16.32 lbs. of fat, calculated 
equivalent to 20.4 lbs. of butter. With milk at $1.05 per 100 lbs. or 
butter at 20 cts. per pound, the net profit is estimated at $2.64 or $2.30, 
respectively. A daily milk record of the cow for 55 days previous to 
the test is also given. 

A test of another cow, in which, however, the exact amount of food 
consumed was not determined, showed a net profit in 7 days of $2,70 
or $1.40, corresponding respectively to the prices of milk and butter 
given above. ‘®It is very clear that even under this high feeding, in 
this case at least, cows of great milk-producing capacity were able to 
return a good net profit,” 

Feeding experiments and milk records, F. E. Emeby and J. M. 
Johnson {North Carolina Sta. BuL -Tabulated data show- 

ing the amount of food consumed and the yield of milk and fat are 
given, with comments, for 8 feeding experiments, conducted during 
1897 and 1898. The tests were made with from 1 to 5 cows, and 
extended over 3 or 4 periods of 10 days each. The yields of milk and 
fat were averaged from the records of the last 4 days of each period. 
Com silage was fed with all the rations mentioned below. 

Wheat bran and rice bran were compared in rations containing, in 
addition, corn bran and cotton-seed meal. The trial included 3 cows. 
The rice-bran ration was fed during the first and fourth periods and 
the wheat-bran ration during the second and third periods of the test. 
A greater yield of milk and fat was obtained on tbe rice-bran ration. 

In a second test wheat bran alone was fed to 2 cows during the 
first and third periods and rice bran alone during the second period. 
The conclusion is drawn that rice bran with silage is insufficient to 
make a properly balanced ration for a milch cow. 

A test with 2 cows was made of wheat bran vs. rice bran in combi- 
nation with cotton -seed meal. The wheat-bran ration was fed during 
the first and fourth periods and the rice-bran ration during the second 
and third. A greater yield of milk was obtained on the wheat-bran 
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ration. A slightly larger yield of fat on the rice-bran.' ration is consid- 
ered within the limit of error. 

Wheat bran alone and a mixture of equal parts of wheat bran and 
wheat middlings were each fed to 2 cows during 2 periods. ^^TMs 
experiment points to a decided gain in yields by the use of wheat mid- 
dlings in the ration when fed at the rate of 50 per cent.” 

A ration of wheat bran and cowpea meal, 2:1, in connection with 
silage, was compared with a similar ration containing about 3 lbs. of 
millet hay in addition. The first ration was fed to 4 cows during the 
first and fourth periods, and the millet-hay ration during the second 
and third. Four cows were used in the test. On the whole, the effect 
of the addition of millet hay was considered scarcely perceptible. 
During the fifth and sixth periods of the test cowpea meal and cotton- 
seed meal, fed in connection with wheat bran and silage, were com- 
pared, with results favorable to cotton-seed meal. The addition of 
green crimson clover to the cotton-seed meal ration during a following 
period showed no very marked results. 

Comparisons were made of mixtures of (1) wheat bran and cotton- 
seed meal, 2:1, with rice bran and cotton-seed meal, 2:1, and (2) wheat 
bran and cotton-seed meal, 2:1, with wheat middlings and cotton-seed 
meal, 2 : 1. Each test was made with 1 cow and covered 4 periods. The 
tests indicated no marked difference in the feeding value of wheat bran 
as compared with rice bran and wheat bran as compared with wheat 
middlings when fed with one-half their weight of cotton-seed meal. 

A mixture of wheat bran and cotton-seed meal 2:1, was compared 
with wheat bran alone. Two cows were used and the test covered 4 
periods. During the first and fourth periods the grain mixture was fed, 
and during the second and third the bran alone. The results showed a 
difference of 4.75 per cent for milk production and 13.51 per cent for fat 
production in favor of the mixture of wheat bran and cotton-seed meal 
over wheat bran alone. 

The record of the station herd from 1891 to 1899 is reviewed. The 
largest yield of milk was obtained in 1896, and averaged 5,672.6 lbs. for 
7 cows. 

Feeding cotton seed, cotton-seed, meal, and com to dairy cows, 
J. S. Moobb (Mississippi 8ta, But 60, pp, 4-13). — Tests were conducted 
during two winters to determine the relative feeding value for dairy 
cows of cotton seed, cotton-seed meal, and corn-and-cob meal. Each 
test included 2 lots of 4 cows each and lasted 4 weeks. The 2 lots in 
each case received the same basal ration of peavine hay, silage, and 
wheat bran. The work is reported in tabular form and conclusions are 
drawn. 

Three tests were made comparing respectively 3, 3J, and 4 lbs. of 
cotton-seed meal with 6 lbs. of cotton seed. Cows fed the cotton seed 
gave a better yield of milk than cows fed 3 lbs. of cotton-seed meal, 
nearly the same as cows fed 3^ lbs., and a decidedly lower yield than 
cows fed 4 lbs. of the meal. 



1080 


EXPEBIMEKT STATION EEOOEO. 


In 2 tests a comparison was made of cotton seed and eorn-and-cob 
meal. Lot 1 in the first test was fed 6 lbs. of eorn-and-cob meal for 3 
weeks and 8 lbs. for the remaining week of the test. Lot 1 in the sec- 
ond test was fed 8 lbs. of corn-and-cob meal. Lot 2 in both tests 
received 6 lbs. of cotton seed. In neither test was the yield of milk 
from the cows fed corn-and-cob meal equal to that from the cows fed 
cotton seed. 

Bations containing 3 and 3.J- lbs. of cotton-seed meal and 6 and 8 lbs. 
of corn-and-cob meal, respectively, were compared in 3 tests. The 
ration containing 3 lbs. of cotton-seed meal gave the lowest yield of 
milk and the one containing 3J lbs. the highest. A larger yield of milk 
was obtained from feeding 6 lbs. of corn-and-cob meal than from feed- 
ing 8 lbs. On the ration containing the larger quantity of meal the 
cows gained materially in weight with a decrease in milk flow. 

The author summarizes the results obtained regarding the relative 
value of the different feeding stuffs as follows: 

‘■'(1) One pound of cotton seed is equal to 1.17 lbs. of corn-and-cob meal (com 
meal), or to 0.58 lb. of cotton-seed meal. 

^'(2) One pound of cotton-seed meal is equal to 1.71 lbs. of cotton seed, or 2 lbs. of 
corn-and-cob meal. 

*^(3) One pound of corn-and-cob meal is equal to 0.50 lb. of cotton-seed meal, or 
0.85 lb. of cotton seed.” 

Inflnence of the feed on the quality of milk and butter, J. S. 
Moobe (Mmissippi Btil 60, pih 14-16). — In the feeding^ experimentwS 

noted above determination by the Babcock tester showed no changes 
in the fat content of the milk that could be ascribed to the different 
feeding stuffs used. 

The following statement is made x'elative to the effect of food on the 
butter fat: 

**Tb© average meitiiig point of butter made from cows fed 5 lbs. of cotton-seed 
meal a day, as determined by several tests made by this station, is 100,1'^ P,, while 
that from cows fed corn meal and wheat bran as a gi-ain ration is 96.8*^ F. The but- 
ter from the cotton-seed meal or cotton seed is therefore firmer and will stand ship- 
ment better during the summer months than will that made from cows receiving no 
■cotton seed or meal.” 

In a study of the effect of food on the quality of butter the station 
herd was fed 2 weeks a ration contaming 5 lbs. of cotton-seed meal, 10 
lbs.of peavinehay, 20 lbs. of corn silage, and 4 lbs, of wheat bran. 
During a second period of 2 weeks 6 lbs. of cotton seed was substituted 
for the cotton-seed meal, and during a third period of the same length 
this was replaced by corn-and-cob meal. 

The butter made from the milk obtained during the last 2 days of 
each experiment was scored by experts. The results are given by the 
author as follows : 

'*The bntter made from the herd when it was getting cotton seed scored 96 points 
out of a possible hundred, which was the same score as that made by the butter 
from the herd getting corn-and-cob meal. The score of the butter made from the 
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herd getting cotton-seed meal was 95^ points. There is such a slight difference 
between the scores that the quality is practically the same for the different feeds. 
The quality of the butter was not injured by, feeding as much as 5 lbs. of cottoii-seed 
meal or 6 lbs. of seed.” 

Feeding experiments with pumpkins for milch cows, 0. Mom- 
sen {Milch Ztg,^ 29 {1900)^ No, 1^ pp, 6‘, '/). — Pumpkins and mangel-wiir- 
zeis ill ratioiivS otherwise alike were compared in an experiment with 
one cow. The test covered 3 periods, the first extending over several 
weeks and the second and third lasting S days each. The piim|)kins 
were fed during the second period. The yields of milk, fat, and total 
solids are given for each milking during the last 3 days of the differ- 
ent periods. On pumpkins the average daily yield of milk was lower, 
but the yield of fat was higher than during the other 2 periods. The 
percentage of solids as well as of fat was also higher in the second 
period. The test is considered as showing that pumpkins are a useful 
food for milch cows and that they produce more fat than the same 
quantity of mangehwurzels. 

The relation of food to milk fat, L. Anderson {Netv Yorh Oor- 
nell Sta, Bui. 173^ pp. 43, dgms. 6). — The author summarizes 44 experi- 
ments by various investigators concerning the relation of food to the 
fat content of milk, and reports 2 experiments with rations having 
different nutritive ratios, and 1 with rations containing varying quan- 
tities of palm-nut meal. The 44 experiments are classified, in answer 
to the question as to whether the percentage of fat in the milk was 
apparently increased by the food, as follows : 


Number of experiments in which the fat content was increased hy feeding. 



Tes. 

No. 

A tenden- 
cy to 
increase. 


4 

8 

1 

Vefid in ^ arnl inivpd foods - 

3 

20 

3 

l^'oedin;^ wjttery foods - ; 


2 

Ecfediiig molaaaea preparations 

3 






Total.,, 

10 

30 

4 




“ Of the 4 experiments where the fat in the food increased the proportion of milk 
fat, one reports so great a reduction in the yield as to make such feeding unprofitable. 
The noted experiment of Soxhlet, whereby he increased the percentage of milk fat 
by feeding the cows oil emulsified in the drinking water (E. S. R., 8, p. 1016), has been 
repeated many times by other experimenters; but none of them, so far as we know, 
have reached a similar result- The protein foods which increased the percentage of 
fat were palm-nut meal and sugar meal- The molasses preparations may owe their 
power to increase the fat content of milk to their rather abnormal character.’^ 

The first experiment reported by the author was conducted by J. M. 
Johnson and extended from Eovember 6, 1895, to April 7, 1896. Three 
lots of 3 cows each were fed from 8 to 10 lbs. per day of grain mixtures 
composed of linseed meal and oat chop, with and without gluten feed 
and cotton-seed meal or corn meal, together with corn silage and clover 
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hay for lots A and B, and corn silage and timothy hay for lot 0. The 
grain mixture was constant for each lot. The nutritive ratios of the 
3 rations were: Lot A, 1:4.5; lot B, 1:6; and lot 0, 1:9. 

The second experiment was conducted by the author and lasted from 
November 11, 1896, to April 13, 1897. With the exception of one cow 
the same lots were used as in the first experiment. The lots received 
8 to 12 lbs. per day of grain mixtures composed of wheat bran and corn 
meal or cotton-seed meal, with and without gluten meal or linseed 
meal. The coarse fodder was, as before, corn silage with clover or 
timothy hay. The nutritive ratios were: Lot A, 1:4.3; lot B, 1:5.7; 
and lot 0,1: 9.3. In both experiments each lot received mangel- wurzels 
in addition for a portion of the period. 

Tables give the average weekly record of food consumed and milk 
and fat produced by each lot during the 2 experiments. The data are 
also shown by means of diagrams and are discussed. Omitting the 
first 2 weeks of each experiment, the average percentages of fat for 
periods of 4 weeks each for the 3 lots during the 2 experiments are 
shown in the following table: 


content af milk of coxos fed narroxo; medixmi, and xvide rations. 


' . ■ 

First experiment. 

Second experiment. 

Lot A, 
narrow 
ration. 

LotB, 
medium 
j ration. 

LotC, 

wide 

ration. 

Lot A, 
narrow 
ration. 

LotB, 

medium 

ration. 

Lot C, 
wide 

1 ration. 

BMirst four weeks i 

Second four weeks. - 

Third four weeks - — - - . . 

Ponrth four weeks 1 

Kfth four weeks - . . - — 

Per Gmit. 
8.46 
3.29 
8. 44 
3.54 
3.68 

Per cent. 
3.40 
3.14 ! 
3.37 
3.65 I 
3.65 i 

Per cent. 
3.47 
3.32 
3.27 
3.47 i 
3,68 * 

1 

Per cent, ' 
3. 29 
3. 24 
3. 23 
3.28 
3.34 

Per cent. 
3. 77 
3.44 
3.47 
3. 49 
3.56 

Per cent 
3.93 
3.85 
4.07 
4.07 


the first experiment there was an increase from the beginning to the end with 
each lot of abont two-tenths of one per cent of fat. In the second experiment this 
increase was about one-ten th of one per cent. . . . 

**Tahing both experiments into account, it would seem that the medium ration had 
a more favorable influence upon the continued production of milk and total butter 
fat than either the wide or narrow rations. Yet, if individual cases are considered, 
wa find Belva 2d, on the narrow ration, holding out in her milk flow during both 
years as well as, or better than, any of the cows on the medium ration,’^ 

The eftect of the palm-nut meal upou the percentage of fat in milk 
was studied in a trial conducted by G. X. Lauman. The experiment 
included 2 lots of 3 cows each afid lasted 2 weeks. In addition to corn 
silage and hay, lot 1 was fed a grain mixture of palm-nut meal, gluten 
feed, and wheat bran, 2:2:1, and lot 2 a mixture of palm-nut meal, 
gluten feed, cotton seed meal, and wheat bran, 4: 3 : 2 : 1. The quantity 
fed lot 1 was constant throughout the experiment, while that fed lot 2 
was increased several times. The nutritive ratio for lot 1 was 1:6; 
that for lot 2 varied from 1:5.16 to 1:4.64. A table gives the record 
of each cow during the experimental period and also for the 6 weeks 
preceding and following, when the grain mixture consisted of gluten 
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feedj cotton-seed meal, and wheat bran. 3:2:1, Ayerages are given in 
the . following table : 


Fat content of milk of individnal cows on different rations. 




Lot 1. 



Lot 2. 



Glista 

Kether- 

lanii. 

Gem V ah 
entine. 

Moliie. 

Mabel 2d. 

Kuby. 

i 

Sadie. ^ 

Usual ration : 

First three weeks 

Per cent. 
3. 06 

Per cent. 
a. 26 

Per cent. 
2.98 

Per cent. 
3. 94 

Per cen t. 

Per cent. 

. 3,21 

Second three weeks 

Palm«nut meal ration : 

3. 39 

5.09 

i. 2. 92 

1 3. 77 



3.67 

[ 3, 63 

First three weeks 

3.32‘ 

5. 80 

’ 3.27 

’ 4.32 

3.26 

3.28 

Second three weeks 

Usual ration : 

3.64 

5,80 

1 3.45 

4. 35 

' 3.27 

i ' 3. 58 

First three weeks 

Second three weeks 

3.47 

5. 80 
j 5. 84 

i 3.31 

1 3. 30 

! 3.78 

; . 4. 03 

3.00 
i 3.14 

1 ■ 2. 92 

i ■ 3. 48 


“Taking everytliing into consideration, we do not feel warranted in saying that 
the feeding of palm-nut meal increased the percentage of fat in the milk. , . . There 
were variations in the fat content of the milk, hut no more nor greater than when 
the food of the cows was unchanged.^’ 

The importance of bacterial tests in the sanitary supervision 
of milk supplies, M, O. Laig-hton (Science, n. ser.^ 11 (i,9(>6'), Wo, 273.^ 
j). 461), — In a paper read before the Society of American Bacteriologists, 
1899, the author reported bacterial tests of the milk from 17 dairies in 
the vicinity of Montclair, N. J., for a period of 3 years ended June, 
1899. Only the number of germs per cubic centimeter was determined. 
On the basis of the results for 3 years the dairies were grouped into 
3 classes, according to the germ content of the milk, i e.^ (1) dairies 
having an average below 15,000 per cubic centimeter, (2) those between 
40,000 and 70,000, and (3) those above 180,000. The dairies of class 1 
were of the most improved type in which utmost cleanliness firevailed. 
Those of class 2 were poorly equii^^jed, although the owners plainly 
endeavored to do their utmost with the crude means at hand, but were 
unable to provide proper sanitary appliances to aid them. Those of 
class 3 had neither good equipment nor good intentions, ignorance and 
indifference combining to produce an unwholesome product. As a 
result of the i)ublication of the results from year to year, no less thau 
a dozen unworthy dairymen have found their business unprofitable. 
In addition to this several dairies have undergone a complete change 
in construction and in methods of production, and the supply as a 
whole has been raised to a high standard of purity.” 

Turbine Babcock testers, the cause of some incorrect tests, 
E. W. WoiiL [HoarWa Dairyman^ 31 {1900)^ No. pp, 74, 75).— Chem- 
ical analysis of samples of milk preserved with potassiuir bichromate 
gave results uniformly from 0.1 to 0.3 per cent lower than the Babcock 
test. An investigation was made of the cause of this variation. The 
fat extraction was continned in some cases for 18 hours without bring- 
ing the results up to those obtained by the Babcock test. The error 
was then looked for in the steam turbine tester used. A comparison 
of oheininal analysis and hand testers gave practically the same 
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results, while tests of the same milks in nearly all of a number of tur- 
bine testers were higher. Bottles which had given, results in hand 
testers agreeing with chemical analysis were placed in turbine testers 
■ and whirled for a few minutes, the effect being to increase the reading 
from 0.1 to 0.2. With rich milk and cream the disagreement was still 
more marked. 

The high results with the turbine testers are considered as fully 
explained by the expansion of the fat at the high temperatures at 
which readings are taken. The temperature in the tester was often 
found to reach 200^ F. In the use of such testers it is recommended 
that before readings are taken the iat be allowed to cool to 140^ E. by 
placing the bottles in water of that temperature, or by leaving the cover 
off the machine for a few minutes. The only advantage of a very high 
temperature, as stated, is that the readings may be postponed a little 
longer. The following disadvantages are pointed out: 

*^T1i 6 readings [at high temperatures] are never perfectly clear and distinct, 
there being always more or less black flocculeiit matter in or directly below the fat 
column, or foam on top of it; the bottles are very hot and therefore difficult to han- 
dle as taken out of the tester, and owing to the rapid cooling of the bottles when 
taken out the fat column will sink perceptibly in the neck of the bottles, thus ren- 
dering the reading more niicertain.’^ 

Dairying, J. Fields (Oklahoma Sta. Mpt, 1899^ pp. 81-84), — Popular notes based on 
previous publications of the station are given on making butter, feeding dairy cows, 
and establishing creameries. 

Breeding and care of cows, A. Schmid (Molk, Ztg., 14 (1900), Nos. 9, pp. ISSj 
184; lOjpp. 149 j 150). — Various phases of the subject are discussed and variations in 
the food constitutents of crops grown on different soils and under varying conditions 
are noted. 

Cost of wintering the beef herd, E. R. Lloyd (Mississippi Sta. Bid. 60 ^ pp. 
28-85). — Data are given relative to the cost of feeding a herd of 25 cows and 1 bull 
from November 25, 1898, to March 15, 1899. The daily ration consisted of 3| lbs. of 
cotton-seed meal and 9| lbs. of cotton-seed hulls, in addition to mixed hay. The cost 
of feed was $152.92 and labor $8.10. The manure was valued at $87.63, leaving a 
net cost of $73.39 for the feed and care of the herd for 135 days. Omitting 2 cows, 
the herd made an average gain from January 10 to February 10 of 12.7 lbs., and from 
February 10 to March 17 of 2 lbs, 

Palni-nut cake and cocoanut cake as feeding stuffs for milch cows, Tancr:i& 
'{Lmdw. Wohnhl. SoMeswig-EolsteinySO (1900 )f No. 5, pp. 145-148),— Tim author dis- 
cusses the character, composition, and relative feeding value and coat of palm-nut 
cake and cocoanut cake, noting briefly the results of several experiments. Palm- 
nut cake is considered an excellent feeding stuff for milch cows when fed not to 
exceed 4 lbs. daily. At that rate it increases the fat content of the milk and gives 
the butter a pleasant flavor. When fed in larger quantities the butter becomes 
hard and tallowy. It is thought especially suited to feeding with roots. Oocoanut 
cake gives similar results except that its influence upon the hardness of the butter 
is not so marked. 

Milk averages, G. D. S.lACDOt7GAi.D (Ahs, in British Med. Jour.j 1900, No. 2055, p. 
1248 ). — The author, who is the public analyst for Dundee, has published some curves 
; showing the variations in the monthly average composition of 12,069 samples of 
milk examined from July, 1897, to February, 1900. The average for all the samples 
was 12.50 per cent of total solids, ZM of fat, and 8.68 of solids-jiot-fat. The curves 
show little regularity in the variation for different months, except that in the months 
of Augnst and September the sollds-not-fat were generally very low* 
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Variations in the quality of milk, P.' jDechambre (Ind. Lmt,, SB {1900), No, M, 
^^,89, 90), — Differences in the composition of the first and last milk drawn and 
variations due to gestation, spaying, individuality, breed, etc., are briefly discussed. 

Influence of micro-organisms on milk, Duclatix {I%d. Lait., SB (1900), No. 9, 
j>p. 65, 66). — The action of certain micro-organisms on tbe casein of milk is discussed. 
In one experiment aerobic bacteria increased tbe soluble casein in the milk from 0.4 to 
1.89 per cent. Tp'OthriJO tenuis in milk containing 3.90 per cent of casein rendered 
2.57 per cent soluble. In another experiment all the casein in milk which had been 
subjected to the prolonged action of fungi passed through a |)orcelain filter. 

Testing skim milk, E. H. Farrington (Hoard's Dairyman, SI (1900), No. 15, p, 
S95), — In testing skim milk by the Babcock method, high speed and a high temper- 
ature are considered essential for the best results. A temperature of 200° F. is not 
thought too high. 

Milk production and distribution from the standpoint of public health, J. 
Teddie (Veteiinarian, 73 (1900), No, 865, pp, SG-^SS ). — A general discussion of the 
question, with recommendation of systematic inspection of dairy cows, application 
of tuberculin test, and exclusion of reacting animals. 

The manufacture of butter in Canada, Gr. Appry (Ind. Lait,, 25 (1900), No. 16, pp. 
121, Brief popular notes on methods. 

Seasonable notes on cheese making, J, A-Eubdick (New Zealand Dept. Agr., 
Dairying Service Leaflet, 1900, No. 14, pp. 3). — Brief notes on salting and pressing and 
on defects in cheese due to fiinity methods of manufacture. 

Faults in manufacture and diseases of cheese, A. I^ouhriau (Ind. Lait,, 25 (1900), 
No. 17, pp, 129, 130). — Defects in cheese are noted as resulting from the use of tainted 
milk or from unfavorable conditions during the process of manufacture, and means 
of prevention are briefly discussed. 

Effect of temperature in curing cheese, E. W. Stratton ( Amer , CheeBmal'tt', 15 
{1900), No, 169, p. (5).^In experiments conducted at the Ontario Agricuitnral College 
in 1899j cheeses from the same curd were enred in three rooms. The temperature of 
room 1 was kept at 60° by the use of ice. The temperature of room 2 was controlled 
by subearth ducts and averaged 65°. No control was used in room 3, which had an 
average temperature during the season of over 69°. Tbe average percentage of 
shrinkage for 4 weeks of cheese in room 1 was 2.79; in room 2, 3.14, and in room 3, 
4.14 per cent. The cheese cured at the lower temperature was decidedly superior in 
flavor and texture. 

Faults of Gruy^re cheese, C. Martin (Ind. Lait., 25 (1900), No. 11, pp. SI, 82). — 
A fault of this cheese, designated '* lainage'' and characterized by cracks in the 
cheese, is described and means of avoiding it are indicated. 

The manufacture of condensed milk, Hittgher (Molh. Zig., 14 (1900), No, 7, 
fp. $8-100; Milch. Zig., 29 (1900), No. 9,pp. 132-134).— A.n historical and descriptive 
account of the manufacture of condensed milk. 

German laws relating to margarin, G. Full and M. Reuter (Die deuischer Mar- 
garinegesetzgehimg, nach dem Eeichsgesetz hetreffend den Verkehr mit Butter, Ease, 
Schmalz und deren Ersatzmitteln vorn 15 J mi 1897. Berlin : Fa n I Parey, 1899, pp . 156 ) . — 
Laws of some of the States of Germany relative to the manufacture and sale of 
batter, cheese, lard, and their substitutes, with detailed technical directions for the 
analysis and testing of each. 


VETEEIHAEY SCIENCE Al^D P 

Report of tlie bacteriologist, O. E. Marshall {Michigan 8ta. RpL 
1898, pp. 135-138 ). — This report covers the sabjects of tuberculosis, 
crown gall in peaches, gassy cheese, suspected hog cholera, and clean- 
■lihessm milking. 
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StEclies upon, tlie tletemi nation of normal temperatures of cattle liaTe 
been continnecL The station has not so far detected any infectionsness 
In milk taken from cows condemned for tuberculosis, although numer- 
ous tests have been made. Studies are being prosecuted to determine 
the possibility of infection by urine and' feces from tuberculous animals, 
as well as along lines of curative treatment and eradication of tubercu- 
losis from the college herd. 

All attempt is being made to discover the cause of crown . gall in 
peaches, and this matter is being studied at Bangor, Mich., where the 
disease prevails to a considerable extent. 

The organism which causes gas production in cheese has been isolated, 
and further studies will be made u|)on it. 

In an outbreak of supposed hog cholera on the college farm, as well 
as in similar outbreaks in other parts of the State, it was found impos- 
sible to isolate the hog-ehoiera germ. These outbreaks are believed to 
be due to local conditions of climate and food. 

A study is being made of the effect upon milk of greater cleanliness 
in the process of milking. 

Report of the director of the stock institute, 0. J. Pound 
{Queensland Bept, Agr. Bpt 1898-99^ pp. 96-1X5 ), — A brief report is 
made on the work of the institute in furnishing virus for protective 
inoculation against pleuro-pneumonia. Numerous experiments were 
conducted in produciog immunity against Texas fever. At the Indoo- 
roopilly Experiment Station 38 immune steers and heifers are kept for 
the purpose of furnishing blood for inoculation. Records are kept as 
to the amount of blood drawn from each animal. In some moculation 
experimen ts a considerable loss was experienced, and the cause of this 
loss is discussed by the author. A few cases of temporary insuscepti- 
bility to Texas fever were found, and in several instances more than 
one inoculation was necessary. The question of a possible hereditary 
immunity was studied by means of the following experiment: Three 
pregnant heifers inoculated at the same time showed a pronounced 
temperature reaction, but later recovered completely. When the calves 
from these heifers became yearlings they were inoculated with the 
Mood of recovered animals. All of them developed high fever tem- 
peratures. This evidence indicates that immunity to Texas fever is 
'notinherited. ■ ■ 

Observations were made for the purpose of determining the duration 
of immunity, and the results obtained indicate that the duration varies 
from 1 to 2i years. It is found that virulent blood from animals in a 
high state of fever produces serious consequences when injected into 
healthy animals. In urn erous experiments were conducted in reference 
to dips and dipping methods. The author states that he has found no 
dipping method which is certain to destroy the ticks in all stages of 
their existence which does not at the same time affect the animals 
unfavorably. The use of arsenic in the destruction of ticks is 
discouraged. 
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Observations were made on the effects of low temperatures on ticks^ 
during vliicli 300 fully developed female ticks were ^ placed in a glass 
capsule and kept at a temperature of 29^ F. Every 24 hours 40 ticks 
were removed and kept in the temperature of the room. All ticks' 
which were removed before the fifth day remained alive and laid the 
usual number of eggs. After 6 days’ freezing a number were found 
cleadj and all were destroyed by 7 days’ freezing. The entire progeny 
of 5 tickSj numbering 10,000 larvm, were placed in a tube and kept at 
the same temperature as in the previous experiment. All of the larvm 
remained alive until the third day. On the fourth about half of them 
were dead and by the sixth day all had perished. 

The author gives a report of investigations of tuberculosis, with notes 
on the disease in pigs, sheep, goats, and birds. A brief account is given 
of the results obtained by the tuberculin test, and the author discusses 
the problem of heredity and acquired susceptibility to tuberculosis. 

Brief notes are given on blackleg and on the use of the bacillus of 
chicken cholera in destroying rabbits and of the bacillus of mouse 
typhus in the destruction of mice. 

Appended to this report an account is given of investigations carried 
out by ej. S. Hunt, Government pathologist. These investigations 
include experiments to determine how ticks acquire their virulence. 
The results of these exi)eriment8 indicate that non virulent ticks do not 
become infected with the organism of Texas fever from the soil, but 
that the infection of the ticks is always due to their living upon diseased 
cattle. A brief account is given of the effects of a large number of 
ticks upon cattle in producing so-called tick worry.” Further experh 
ments were conducted on the question of inherited immunity against 
Texas fever. The calves of recovered cows gave a high fever reaction 
when inoculated with the blood of recovered animals, thus furnishing 
further evidence that immunity is not inherited. 

A further investigation was made upon the cause of rickets, and the 
author concludes that this disease is produced by eating species of 
Macrozamia. 

j&immal report of the Board of Cattle Commissioners of Massa* 

chnsetts, A. Petees et al (Ept, Ed, Cattle Com. Massaelmsetis^ 1899, pp, 
9^).— This report contains an account of tuberculosis, glanders, rabies, 
symptomatic anthrax, actinomycosis, infections mammitis, and swine 
diseases occurring in the State of Massachusetts. ¥otes are given on 
Various features of the quarantine and other regulations of the board. 

In regard to tuberculosis the authors make the following recom- 
meiidationB : The mainteiiance of a quarantine against diseased cattle 
from adjoining States, the annual inspection by local inspectors of the 
animals in the State, and the testing of entire herds so far as the 
funds of the board of commissioners will allow. 

It is reported that glanders has been unusually prevalent in the 
State during the past year, : Detailed notes are given on the number 
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of .suspected liorses wiiicli have been tested and tbe nniiiber destroyed, 
Several outbreaks of rabies occurred in different parts of the State 
during the year. There was an outbreak of symptomatic anthrax in 
Ashbiiriiliaiii. The legivslature added actinomycosis to the list of con- 
tagious diseasesj and under the law the cattle commission is empowered 
to kill aiiinrais which are suffering from this disease without appraisal 
or the payment of indemnity. Two cases are reported of actinomycosis 
in the mammary gland, which were mistaken for tuberculosis until a 
microscopic examination was made, A few cases of hog cholera were 
noted, and one supposed outbreak of bog cholera was found to be doe 
to feeding swill from hotels. 

Abortion, W. T. Lawkence {County Councils Cimiberland^ I>iirliam^ 
(md NorthtiinJm^land^ Tech. Udmation, 7 (1898)^ p. 76 ). — This dis- 
ease being somewhat prevalent on the experimental farm, pregnant 
cows were treated with internal doses of carbolic acid from March 15 
to May 20. The daily dose was ^ oz. of carbolic acid mixed with a 
dessert-spoonful of glycerin and water and fed with moistened bran. 
Three out of the eight cows thus treated aborted. On June 18 the 
stables were whitewashed with hot lime and carbolic acid and the floors 
treated with a strong solution of copper sulphate. On August 9*^was 
begun a treatment of the hind quarters of each pregnant cow with 
Eocard’s solution, and this was continued for two months. Three out 
of seven cows thus treated aborted. 

Another experiment was tried during which the aborted calf and 
afterbirth were carefully removed, the hind quarters of tbe cow washed 
with Noeard’s solution, and a quantity of the solution was thrown on 
the floor around the cow. This process was continued for three months 
or as long as any discharge continued to appear. Two cows which 
aborted in one stable, and one in another stable, were treated in thiS' 
way and no case of abortion has since occurred. 

Contribution to the knowledge of actinomycosis, J. Beaxjm 
[Arch. Parasite 2 {1899)^ No. i^ pp. 535-547, figs. 6 ). — A case of human 
actinomycosis, which developed in extensive ulcerations of tbe arm, is 
described and illustrated. The ordinary iodiii treatment was given, 
the doses being gradually increased. At the end of 8 weeks, the dose 
had reached the size of 4 gm. per day. At the beginning of the treat- 
ment local injections of of silver were used. 

From bacteriological material obtained in this case, the author made 
numerous cultures, and notes are given upon the behavior of the 
organism when grown on different culture media. Inoculations were 
made with pure cultures in the skin, pleura, tongue, and gums of rats, 
guinea pigs, and rabbits. One guinea pig, which was inoculated in 
the pleura, died after 8 days. In all the other cases the animals survived 
and showed no pathological symptoms, although they were carefully 
reserved for several months. Two cases of intraperitoneal inoculations 
jrecorded in detail. The one case was in a rabbit, the other in a 
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guinea pig. After a period of three months, these animals died with 
sy tup toms of general peritonitis. In both cases until within a few days 
before death, no symptoms of disease could be noticed. • Careful post^ 
mortem exaiiiinatioiis were made on both these animals and all the 
symptoms of peritonitis were present. The organism in question was 
found to be present in the |>urulent material. 

Report on an investigation with regard to the value of tuber- 
culin as a test of the presence of tuberculosis in cattle, J. AI,. 
YouNGir and J, S. II. Walker {Unit, of Aberdeen Dept. Agr.^ 1899^- 
pp. 18). — In this article the authors report the results obtained by the, 
use of the tuberculin test iii:>ou 240 cattle and a snhBeqiient post-morte-M' 
exaiiiiiiatioii of all these animals. The animals upon which these obser- 
vations '^rere made were killed for market use and the authors obtained 
permission to apply the tuberculin test before they were slaughtered and 
to conduct a post-mortem examination in each case. The post-mortem 
examinations presented clear evidence of tuberculosis in every animal 
which had reacted to the tuberculin test. It was found also that a 
considerable number were tuberculous which had not reacted to the 
tuberciiliii test. These cases were either in the very earliest stages or 
in rather advanced stages of tuberculosis. Thirty-one and seven- 
teiiths per cent of all animals examined were found to be tuberculous. 
It was found in this study that tuberculin loses its virulence when 
kept for any great length of time. 

A number of the animals upon which observations were made were 
heifers two years of age. Of the heifers 16.6 per cent were tubercu- 
lous while 54.5 per cent of the cows were tuberculous. The cows were 
of an average age of 7.i years. Almost 10 jmr cent of the cows had 
tuberculous udders and 16 per cent of the tuberculous cows had tuber- 
culosis of the udder. The authors concluded that tuberculosis of the 
udder occurs more frequently than is generally supposed. 

The diagnosis of glanders, A. Dedyulin {Arch. Yet. Afatilq. St, 
Petersburg^ 29 {1899}^ JYo. 12 j IIjpp. 565-570 ). — Brief notes are given on 
the reliability of the inoculation of guinea pigs, of the examination of 
the submaxillary glands, the inoculation of cats, and the use of mallein 
in the diagnosis of glanders. It has been asserted that the blood of . 
glanderous horses always contains the glanders bacillus in the plasma 
or blood corpuscles, or both. 

In order to test this method for diagnosing glanders, the author made 
a bacteriological investigation of the blood of 15 horses which were suf- 
fering from various forms of glanders. All these horses undoubtedly 
had glanders as was evidenced by clinical symptoms and by reaction 
to mallein. Some of the horses had been tested with mallein at 4 dif- 
ferent times and had reacted on each occasion. Glanders bacillus was 
not found in the blood. Two of the horses seemed to be more interest- 
ipg cases than the others, and the author gives a detailed account of 
the study of the blood from these 2 cases. The first one was a i2-year- 
864” — “IS[q. ' 11 I; ' ' ' >, ' 
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old trotfeiiig' Iiorse witli no clinical .symptoms of glanders, with a good 
appetite and good general appearance. The horse, had been under 
observation for 3 years. There had been a nasal discharge, but this 
had ceased. Mallein injections had been given at 4 different times, and 
a decided reaction had been manifested each time. A detailed record 
of the teniperatiire of this and the other case is given. The second 
case was a large work horse 8 years of age with a iiroiionnced nasal 
form of glanders. 

The statement has been made in connection with the assertion that 
the glanders bacillus is found in the blood of glanderous horses, that 
the number of bacilli is much increased during the temperature reac- 
tion to the mallein test. In the case of both these horses, therefore, 
the author examined the blood from the jugular vein at other times and 
also at the height of the temperature i^eaction. It was not only sub- 
jected to bacteriological examination, but various culture media and 
also cats were inoculated, hio evidence was obtained of glanders bacil- 
lus in the blood. The culture media remained sterile and the cats, 
although kept under observation for 30 days, did not develop cases of 
glanders. 

Disease among horses, L. L. Lewis {OJdakonia Sta. JR0, 1899 ^ pp, 
39 j 40 ). — A disease which was especially prevalent among horses in the 
western portion of Oklahoma was found to be confined to horses which 
were feeding upon grama grass [BoHteloua oligostaeJiya) in pastures. 
The seeds of this grass were largely replaced by smut ( UstUago houtel- 
oum). Horses which were not allowed to feed in pastures were not 
affected by the disease. As remedies the author used potassium 
bromid, chloral, atropine, and cold packs upon the head, as the case 
required. Most of the cases, however, ran a short course and were 
incurable. The symptoms and conditions found upon post-mortem 
indicated an inflammation of the brain, bloody serum being found upon 
the cerebral membranes. 

diseases by light (U, S. Consular* 6B '{1900)^ No. 233^ ppi 191 

A. brief report on the Finsen Light Institute in Copenhagen and upon the 
effeetiveness of light rays in the destruotian of micro-organisms. 

Kotes on the inooTilation of horses for the preparation of antiplague semm, 
S. H. Baiuka {Vetsnnanm, 73 {1900), No. 866, pp. 75-81). — A discussion of the tech- 
nique of this method, together with notes on experiments with a number of horses. 
A bibliography of the subject is added to the article. 

A short course in special pathology and therapeutics of the internal dis- 
eases of the domestio animals, K. M. Holtzman Kms okmtnoi patologii 

terapii mutremikh holgeznm dommhnikh zhiminuikh. Kazan, 1900, 2. ed,, pL 1, pp. 97, 
figs. 13 ). — Nine lectures on the various diseases of the heart and blood vessels. 

CEstridse, and their economic importance, A, Bergmak {Svensk. Vet. TMskr., 4 
{1899), No. 10, Biological and economic notes on species of Hypoderma 

and Gastrophilus affecting domestio animals. 

Actinomycosis, B. WurFF {Berl. Merarzil. Wchnsohr.^ ( 1900), No. 2, pp. 13-17). — k. 
study of the relative frequency of infection by various channels, such as the mouth, 
respiratory apparatus, alimentary tract, and skin, together with an account of the 
frequency of the infection of man w-ith actinomycosis and the necessity of meat 
inspection. 
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Contagious agalactia, T. Mazhdrakoy ( FeC Shirka^ S {1S90), Xo, A>-«:T). 

A comparative studyof antiantlirax substances in tlie dog and rabbit, O. Bail 
(Ceutbl. Bakt, u. Far.^ 1. Aht., iX {1900)^ No. ly pp. 10-21). — Tlie aiitlior carried oa a 
jiimiber of experiments during wliicli it was shown that the behavior of the anthrax 
bacillus toward cells and sera of the susceptible rabbit differed in a striking maimer 
from its behavior toward the same materials from the more resistant organism, of 
the dog. It would appear from these experiments that the relationship between 
anthrax bacillus and aiitipathetie substances is not so simple as has been assumed, 
and probably the theories of Metschnikoff, Baumgarten, and Buchner can not be 
maintained without considerable qualification. 

Emphysematous anthrax, Z. G. Pukhalski (Jreh. Vet. Naitkj St, Petersburg. S9 
ilS99), No. 12, II,ppX83-5S9 ). — The author’s observations on this disease were' begun 
in 1890. The course of the disease is always uniform. The attack is sudden 'with 
development of high fever, swellings on various parts of the body, difficult locomo- 
tion. lameness, a fall of the temperature, collapse, and death within 3 days from the 
begi oiling of the attack. 

A bacteriological study w’ as made of material taken from the swellings. The 
author believes, as a result of these investigations, that this disease is distinct from 
ordinary anthrax. 

Bovine distemper, C. McCulloch {Virginia Sta. BuJ.Bo, pp. Mo-lol ), — This bul- 
letin contains brief notes on the history, etiology, symptoms, course, pathology, prog- 
nosis, and treatment of bovine distemper. 

Contagious keratitis, P, Bichev {Vei. SUrka, 7 (1S9S), No. 10, pp. 297-229).— A 
solution of potassic permanganate, 1 to 2 per cent, was found effective as a wash. 

Further investigations into the etiology of pleuro-pneumonia, Nocarb et al 
( Velerinarian, 78 (1900), No. 865, pp. —Experimental investigations with pre- 

A’entive inoculation against this disease. 

Rabies in cattle, W. Eddy {Jour, Comp, Med, and Vet. Arch,, 20 {1899), No, 12, 
■pp. 7$7-790},—A study of an outbreak of rabies which was traced to the bites of a 
rabid dog. 

!Pexas fever {Oklahoma Sta, Rpt. 1899, pp, 74, 75),— A brief restatement of some of 
the results which ivere published in Bulletin 39 of the station (E. S. R., 11, p. 391), 

Veterinary work, L. A. Merrill {Utah Sia. Rpt. 1899, pp, 29-86, figs, Brief 
notes on the tuberculin test, together with a general account of the us© of black- 
leg vaccine and practical directions for preparing and applying it. 

The thermal death point of the tubercle bacilli in milk and some other 
fluids, T. Smith {Jour. Expt Med., 4 {1899), No. 2, pp. 217-283 ). — In these expeTiments 
tubercular material of human and bovine origin was used. The results may be 
stated as follows: The tubercle bacillus in suspension in distilled water, normal salt 
soliition, or bouillon and milk, is destroyed at a temperature of 60° C. in from 15 to 
20 aiiniites. When the tubercle bacillus is suspended in milk, the pellicle which 
forms during the exposure at 60° C. may contain live bacilli after one hour. 

Some measures lessening the infection and spread of tuberculosis, S. C. 
Jokes {Jomr, ■Tuberoulosk, 2 (1900), No, 1, pp.1-5 ), — Recommends the careful inspect 
tion of dairy cattle and milk. 

Differential clinical diagnosis of pulmonary emphysema with chronic bron- 
chitis and of pulmonary tuberculosis of the second stage in cattle, O. Moussu 
{Ree, Med, Vet, PariSj S. ser,, 7 (1900), No. 1, pp, 5-12 ), — A study of the symptoms by 
means of which the two diseases may be distinguished. 

Differential:,jdiagnosis,.between tubercudosis and swine plague^ S. Nystidt 
(Svemk. 'Vet. Tidshr,, 4 (1899), N’os.9, pp, 89S-40S; 10, pp, 430^88 ), — ^The author dis- 
cusses in a critical manner the literature of this subject and gives in detail the 
clinical symp'toms ' and 'po&Pwmriem ffndings in a number of ea»s of tuberculosis 
and swine plag'ue 'in hogs; 

'■ Fost-mortem of, tuberculous guinea pigs (Agr, BtuSmt, 6 (1899), No, 1, p, 10),-^ 
Notes on the posVmortmi findings' in guinea pigs which had been inoculated with 
material from old eneapsuled abcesses of tuberculous cattle. 
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Mew treatment for tuberculosis, W. P. Atwell ( V. S. Consular Ilpts., 03 {1900)^ 
2Co, 332, pp. 3l~34).~-A brief iiccoiint of Dr. MeiideFs treatment for tuberculosis, wliicli 
eoBsists ill tbe use of tracbeai injections of a solution composed of essence of thyme, 
essence of eucalyptus, essence of cinnamon, sterilized olive oil, and iodoform. 

Prevention of bovine tuberculosis, E. Nocard {llev. Med. T et. Parts, .S’, ser., 7 
iWOO), Xo, I,pp. 31-32).— A detailed record of numerons tnberciilin tests. 

Report of the Board of Sheep Commissioners of Montana for 1899, T, C. 
Power and CJ. Hedors {ffelena, 1900, '?3).—Thm report contains a statistical 

statement showin^^ the condition of the sheep in different parts of tbe State, a 
statement of the rules for the guidance of deputy sheep inspectors, a copy of the 
(juarantine proclamation regarding sheep scab, and a report by the State veterina- 
rian on foot rot; sheep pox, and tapeworm. 

Diarrhea in young pigs, P. V. Kredba {Ceshe Listij Hospodarske, 7 {1899), Xo, S, 

. pp.3BS, 294). — An account of the etiology of the disease, with suggestion of remedies. 

Reappearance of glanders after recovery, Nocard {Bee. Med. Vet. Paris, 8. ser., 

6 (1899), Xo. 24, i>p. 903-308) .—A}\ attack of glanders followed by recovery does not 
confer immunity to the disease. 

State control of glanders in Minnesota, M. H. Reynolds {Jour, Comp. Med. and 
Vet. Arch., 20 {1899), Xo. 13, pp. 7S7-743).—A statement of tbe rules of the Minnesota 
State Board of Health regarding glanders, and a general discussion of the problem 
involved in the study and control of this disease. 

The diagnostic value of argentum Credi in glanders, Rodkr (Dent. Tierdrztl. 
Jfelmschr., 7 [1899), Xo. 47, pp. 417-419 ).— -Vtoiii unumheT of experiments with intra- 
venous injections of argentum colloidale, the author concludes that this substance 
causes a temperature reaction in glanderous horses and also in horses which are 
suffering from other internal diseases. The nse of the Crede silver preparation, 
however, renders tlie final diagnosis more easy and certain. A reaction of 2 ' C. 
was inanifested within 6 hours after injection with the silver preparation. 

The reliability of the Strauss method, M. Prkttner ( Cenihl. BaM. u. Par,, 1. AbU 
36 {lS99)y.Xo. 18-19, pp. Jj63, 564'^, — In experiments conducted by tbe author it was 
found that the Strauss method for diagnosing glanders from inoculation of guinea 
pigs with suspected glanderous material was uniformly reliable. 

Contagious pieuro-pneumonia of the horse, Cadtot {lice. Med. Vet. Paris, 8. Ber., 

6 {1899), Xo. 30, p2>- 861-373 ). — The author reports a study of this disease l>y the mili- 
tary veterinarian, Bourges, who has studied an outbreak of pneumonia which per- 
sisted for 7 months. Afoung horses were much more frequently attacked than older 
ones, and horses at the age of 5 en.joyed a complete imramiity. One attack of the 
disease confers immunity of long duration. 

Antitordn in the bile of rabid animals, J. Lkbell (Centbl. Baki. n. Par., 1. Mt„ 
26 {1899), Xo. B0-3t, pp. 6S5-6S9),--12\iQ results of the author's experiments may be 
hrieiiy summarized as follows : The bile of rabid animals regularly produced an 
attenuation of ralue8"iu experimental ■.rabbits.. In some cases the ral>ie8 virus, and 
rabid bile' were mixed before inoculation j in others the rabid bile wasi'njected a,fter ■. 
inoculation with the virus. The bile of healthy rabbits had no effect in retarding 
tbe progress of rabies. 

Rabies inoculations for diagnostic purposes, A oimK (Ztschr. Tiermed., 3 (1898), 
ATo, 9, pp. 349-371). — Experimental studies in connection with the diagnosisof rabies. 
Inoculation is considered the only reliable method. 

Chicken cholera, W. Eber {ZtscJir. Tiermed., 3 {1898), Xo 3, pp. 130-134).— A dis- 
cussion of the symptoms of the disease. 

Canadian chicken cholera, C, H. HiOCdNS {Jour. Comp. Med. and Vet. Arch., 30 
(1899), Xo. 10, pp, 605-611). — The author investigated an outbreak of a disease among 
chickens in. Montreal. The symptoms and post-mortem findings were in general 
very similar to those of ordinary chicken cholera. The pathogenic organism was 
isolated and cultures were made upon several nutrient media. The organism seems 
to be identical with that of European chicken cholera, but different from the one 
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whlcli is already recogBized in America. ■ The author enumerates the difterences ia 
the Idological and pathological characters of the organisms. 

Tlie inflneiioe of a preliminary exposure to ammonia vapor upon the incuba- 
tion of hens’ eggs, C. Ff:RE {ConipL Rend. Soe. Bioh, 11. ser., 1 {1S99'), No. SO.pp. 
80(j-80S). — A number of experiments were conducted to show the effect of amiBonia 
vapor upon the development of hens’ eggs. After such an exposure for several hours 
it was found that the eggs underwent no development. Upon an examination these' 
eggs presented a]>normal conditions. The embryonic area no longer maintained its 
position on the upper surface of the yolkj but had lost its physical properties and 
was indifferent. 


AGEIGULTURAL EHGmEEEI^G. 

Irrigation in the Rocky Mountain States, J. 0, Uliiioh ( V. 8. 

Agr,, Office of Experiment Stations BuL 73^ pp, 64, ■pis. 10 ). — ‘^Tliis 
biilletiii is intended to explain the agTicnItural coiiditions iirevailing 
and the methods of acciuiring and using water for imgatioii practiced 
in that portion of the arid region covered more particularly by the 
States of Colorado, Wyoming, Utah, Idaho, and Montana, in which 
the conditions and methods are somewhat similar. . . . The sub- 
ject is treated in an elementary manner.- 

The bulletin discusses the following topics: General characteristics 
of the Rocky Moiiiitaiii States; bow canals and ditches have been built; 
operation of canals; methods of applying water to the land ; character 
of >snppl3' and use of water; how water rights are acquired and main- 
tained; contracts between corporations and irrigators, and cost and 
conditions of reclamation of land in the arid region* An appendix: 
briefly describes inetbods of water administration in the Rocky Moun- 
tain States, with lists of irrigation officials. 

Sewage irrigation, G. W. Rafter { Water SnppUj and Irrig. Papers, 
IT. 8 . G-eol. Surmij, Eo. 22, pp. 100, pU. 7, figs. 4). — This is a coiitintia* 
tioii of paper "No. 3 of this series (E. S. R., 9, p. 393). The first paper 
dealt with the general subject of sewage irrigation and gave the prac- 
tice abroad. The present pai)er ‘‘ is devoted mainly to the discussion 
of data obtained in this country and in Canada, and of all the plants 
erected and operated, together with brief notes on the projected plants. 
There is included an appendix containing a list of publications relating 
to the 'subject.’’' ; 

file bumid Tegion there are sewage-purification plants in operation, actually 
building, j)rojected, or built and abandoned, distributed by States as follows: Maine, 
1; Kew Hampshire, 2; Massachusetts, 32; Rhode Island, 5; Connecticut, 7; New 
York, 33; New Jersey, 11; Pennsylvania, 5; Maryland, 1; West Virginia, 1; Louis- 
iana, 1; Texas, 3; Ohio, 11; Michigan, 2; Illinois, 2; Wisconsin, 2; Minnesota, 1; a 
total of 120 for the humid region. In the subhiimid there is 1 in Nebraska. In the 
arid region Arizona has 1; Colorado, 4; California, 8; Montana,!; Utah, 1; Wyom- 
ing, i, or a total of 16, There are also 6 plants in the humid portion of the Domin- 
" ion of Canada. 

The. foregoing 'figures indicate a total; for the United States and Canada of 143. 
About 130 of these plants have been either built or projected in the last ten or 
twelve 'years. This , total includes,; so far as can be learned, all the purification 
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plants of every kind, wiietber irrigation, intermittent liltration, or combined ebenii- 
cai-pii rid cation ami filtration and irrigation i>larits, either actually in operation, 
now or formally projected and in such, a state' of advancement as probably to be 
carried out in a few ye^irsd 

The intermittent-filtration plants are properly included in a paper on sewage 
iiTigation, because the filtration areas either now are used for raising crops or are 
likely in the end to be so used. As to the propriety of including the chemical-piiri- 
fi,catioii plants, it may he pointed out that this system of purification luis been 
adopted in several towns before all the controlling conditions were taken into 
account. In one case an eastern town has adopted chemical purification and oper- 
ated the plant at large expense, in spite of the existence of ideal conditions for 
irrigation and filtration in the immediate vicinity. It is probable, therefore, that, 
as soon as the advantages of irrigation and filtration are more fully known, a nmn- 
ber of the chemical-purification plants will he changed to either irrigation or filtra- 
tion, or, without a complete change of plant, the effluents from chemical purifica- 
tion works wull he further treated by either irrigation or filtration.'^ 

Pmnpmg water for irrigating pui-poses (Irrig, Age, 14 {1000), Ah. pj>. 200-206), 

Irrigation by means of artesian wells in Australia, L. Bkisymann {Deut. Lmuliv, 
Fresse, 27 (1900) j No. 13^ p. 137). — A brief statement of the number and extent of 
artesian irrigation enterprises iu this country. 

Water resources of the State of Kew York, G. W. Rafter ( Water Siipplg and 
Irrig. PajyerSj U. S. Geol. Survey, Nos. 24, 25, pp. 200, pis. 25, figs. 7).— These papers 
deal with the physical conditions of river systems of New York, particularly the 
available water supply, foods, and low water of some of the typical streams; and 
with water-storage projects and the development of water power and waterways. 

Wells of Indiana, F. Leverett ( Water Supply and Irrig. Fapei's, JJ, S. Geol. Siir- 
tey, Nos. 21, pp. S2, pis, 2; 26, pp, 64). — This is a record of data collected in connec- 
tion with glacial investigations as noted in the general discussion of the water 
resources of Indiana and Ohio, published in Part IV of the Eighteenth Annual 
Report of the Survey oo pp. 419-559.” No. 21 gives a detailed discussion of the con- 
ditions for obtaining wells in northern Indiana, No. 26 deals with wells of southern 
Indiana, 

Operations at river stations, 1898 ( Water Supply and Irrig. Papers, U. S. Geol, 

: Survey, Nos. 27, 2S, pp. 200). — These bulletins give ^rilescriptions of the river stations 
naamtamed during 1898 by the United States Geological Survey, together with tables 
of the average daily height of water, results of measurements of discharge, and 
rating tables constructed from the latter and applicable in general for the calendar 
year.” For reports of similar data for 1897 see E. S. R., 11, p. 196. 

Water-right problems of the Bighorn Mountains, E. Mead (Water Supply awd 
Irrig. Papers, XJ. S. Geol. Survey, No.2S, pp. 62, pis. 7, figs. This paper calls par- 
ticular attention to the complications arising in the distrihution of water as a result 
of the haphazard construction of small irrigation ditches. The problems encountered 
In this region are typical of those which are to he met in nearly every State of the 
West, or which will be met in the near future. The difficulties found in the area 
described are accentuated by the diversion of water from one stream across divides 
into other natural drainage lines, thus connecting and greatly complicating the 
water-rights of one individual with those of others.” 

The draft of broad and narrow tired wagons, H. J. Waters (Pennsylvanki 
Dept. Agr, Mpt. lS9S,pp. .519-532),— An article based on investigations at the Missouri 
Station reported elsewhere (E. S. R., 9, p. 997). ,, 

The improvement of country roads, W. J. Uobbkvs (Washiugtoii Sia, BuL 39, 
pp. S3, figs. 22). — A general discussion of this subject, especially as applied to 
Washington conditions. 

® These statistics were prepared in Beptember, 1897. There have been a few addi- 
tions since that date. 
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Principles of constrnotion and maintenance of country roads^ F. H. Kixa 
( Jfiscmmn Sta. BmL 79fPp.4S,fi(^8. general discussion of tliis subject as ill us- 

trated mainly in the coiistnictiou of a section of a model road near Menomonee, 
Wis., under the suj)ervision of a special agent of the Office of Koad Inquiry of this 
'Department. 

STATISTICS— MISCELLANEOUS. 

Eleventh Animal Report of Michigan Station, 1898 {MlcMgan Sta. lipt. 1893^ 
pp. 4, Oy 213-602 ). — This includes the organization list of the station; a tinanciai 
statement for the fiscal year ended June 30, 1898; a report of the director on the 
piihlieatioiis, personnel, and worlc of the station : reports of the agriculturist, horti- 
culturist, chemist, bacteriologist, and apiarist noted elsewhere, and reprints of Bulle- 
tins 145-160 of the station issued during the year. Following are the subjects of 
the bulletins: Commercial fertilizers (E. S, R., 9, p. 938); bacteria and the dairy 
(E. S, E.j 9, p. 990); pasteurization of milk (E. S. R., 9, j). 986j; strawberries 
(E. S. R., 9, p. 1053 ) : feeding dairy cows (E. S. R., 9, p. 1081); sugar beets in Michigan 
in 1897 (E. 8. R., 9, p, 1045); raspberries, blackberries, and grapes (E. S. E., 10, p. 
48); report of South Haven Substation (E. S. R,, 10, p. 49); vegetable tests of 1897 
(E. S. R., 10, p. 47) ; some experiments in corn raising (E. S. R., 10, p. 136) ; sjjraying 
calendar for 1898 (E. S. R., 10, p. 470); legislation relating to insects and diseases of 
fruit trees, and preliminary report of the State inspector of nurseries and orchards 
(E. S. R., 10, p. 470); hog cholera (E. S. R., 10 , p. 596); some experiments with 
poultry (E. S. R., 10, p. 580) ; a study of normal temperature and the tiibercnlin 
test (E. 8. R., 10, p. 692) ; some insects of the year 1897 (E. S. R., 10, p. 766). 

Annual Report of Missouri Station, XBBBiMiasoim Sia.Bpt 1898, pp. XV-\~16S). — 
This contains the organization list of the station, a financial statement for the iiscal 
year ended June 30, 1S98, a detailed review of station work by the director, miscel- 
iarteous articles noted elsewhere, list of college and station bnlletins, and reprints 
of Bulletins 40-43 of the station on the following subjects : The sugar beet (E. S. R., 
9, p. 944), the San Jose scale in Missouri (E. S. R., 10, p. 566), the fringed-winged 
apple-bod moth (E. S. R., 10, p. 564), winter forcing of asparagus in the open held 
(E. S. R.,,10, p. 548). 

Fifth Annual Report of Montana Station, 1898 {Montana Sta. Bui. ‘20, pp. 91- 
This contains the organization list of the station and reports of the treasurer, 
director, hoi-ticulturist, botanist, biologist, chemist, and agriculturist, p>a:rts of 
which are noted elsewhere. Included in the several reports are brief notes on farm 
improvements, the new greenhouse and steam-heating plant, farmers’ institutes, 
and on plat experiments; lists of exchanges and of bulletins issued; and brief sum- 
maries of results obtained during the year. 

Biennial Report of North Carolina Station, 1897 and 1898 (XoHh Carolina Sta^ 
Bpt, 1897, and lS&S, pp. 78 ). — ^This covers the work of the station for the two yeans 
ended December 31, 1898, and includes a discussion of the relation of the station to 
the State and l^ational Government, an outline of the history and the organization 
list of the station, a summary of the publications issued during 1897 and 1898, a 
brjel review of the diffierent lines of station work, and a list of acknowledgments. 
Bepartmental reports giving a more detailed account of work in agriculture, 
chemistry, horticulture, botany, entomology, veterinary science, and fertilizer con- 
trol are appended- ■ : '-V 

Twenty-second Annual Report of North Carolina Station, 1899 {Xorih Caro- 
Uw Sta. Mpt 1899, PP.LII+ 462). ---Thm is in part reprinted with changes from the 
Biennial Report of the Station for 1897 and 1S98, noted above. It includes in addi- 
tion the text of the Hatch Act, a summary of publications issued during the year, a 
financial statement for the fiscal year ended June 30, 1899, and reprints of Bulletins 
152-169 of the station on the following subjects : Poultry notes (E. S. R., 10, p. 1(^), 
vinegar adulteration and the extent to which it exists in the samples for sale in North 
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Caroliaa (E, S. E., 10, p. 1077), tlie adulteration of cotfee and tea (E. S. R., 10, p, 1089), 
baking powders on sale in Horth Carolina (E, S. R., 11, j). 278), the adulteration of 
dour (E. S. Ik, 11, p. 278), mineraline (E. S. E., 11, p. 278), the fertilizer control for 1.898 
(E. S. R., 11, p. 229), horticultural experiments at Southern Pines, 1896 (E. S. R., 11, p. 
341), digestion experiments (E. S. E.^, 11, p. 276), drinking wniter (E. S. E., 11, p. 328), 
farming in Is^’ortli Carolina (E, S. R., 11, p. 497), rational stock feeding (E. S. R., 11, p, 
483), the flora of North Carolina (E. S. R., 11, p. 909;, preservatives in canned foods 
offered for sale dn North Carolina (E. S. R., 11, j). 960), butter (E. S. R., 11, -p. 984), 
poultry experiments (see p- 1073), field and forage experiments (see p. 1032), feeding 
experiments and milk records (see p. 1078). 

.Annual Report of Oklahoma Station, 1899 ( Oklahoma Sta. Itjyt. 1899, pp. 7-96 ), — 
The director’s report gives the organization list of the station and reviews the differ- 
ent lines of station work during the year. A financial statement for the fiscal yeitr 
ended June 30, 1899, and a siihjeet list of station bulletins are given. The report also 
eontaiiis several articles, abstracts of which are given elsewhere, and an extended 
summary of the results of the more important work done since the establishment of 
the station. 

Annual Report of South Carolina Station, 1B9B (South Carolina Sta, lipt. 1898, 
pp. 37 ). — This includes the organization list of the station, a financial statement for 
the fiscal year ended June 30, 1898, a brief report by the vice-director, lists of 
acknowledgments and station publications, and departmental reports reviewing 
the different lines of investigation and giving an account of work noted elsewhere. 

Eleventh Annual Report of Texas Station, 1899 ( I'exas Sia. lipt, 1899, pp, 
3f5-9 {)), — The director’s report contains a review of station publications issued during 
the year, and a discussion of farmers’ organizations, the organization and equipment 
of the station, distribution of station funds, and the general work of the station. Reso- 
lutions of the Texas Farmers’ Congress and the Texas Live Stock Association rela- 
ting to the needs and work of the stations and substations are given. Reports of the 
chemist, veterinarian, horticulturist, and agriculturist outline the work in their 
respective departments. The report of the agriculturist contains in addition con- 
clusions from experiments with corn, reprinted from Bulletin 49 of the station (E. S. 
R., 11, p. 233). The organization list of the station, a financial statement for the fis- 
cal year ended June 30, 1899, and a subject list of station publications are also 
included in the report. 

Tenth Annual Report of Utah Station, 1899 ( Utah Sta, Ept, 1899, pp.XLV, pU, 
Z).— This contains a report of the director, on the staff, buildings and equip- 
ment, publications, and lines of investigation ; a subject list of all the bnlletins 
issued by the station ; departmental reports reviewing at some length the different 
lines of station work, and noting briefly methods and results in some cases; a finaiiv 
cial statement for the fiscal year ended June 30, 1899; list of periodicals received by 
the station library; and an index to the report and the bulletins published during 
the'jear.' . 

Htnth Annual Report of Wyoming Station, 1899 (Wyoming Sta,' Ept 189% 
pp, -fZ-dJ). —These pages include notes on the origin and purpose of the** station, a 
brief summary of bulletins issued during the year, an outline plan of station work, 
a financial statement for the fiscal year ended June 30, 1899, and reports of the 
director, agriculturist and horticulturist, botanist, chemist, geologist, and meteor- 
ologist and physicist reviewing the different lines of station work. Several articles 
noted elsewhere and reprints of Bulletins 38-40 of the station and Index Bulletin B 
are appended to the report proper. Bulletin B is an index to Bulletins 27-37 of the 
station, and Bulletins 38-40 deid with the following subjects: Cultivated shade and 
forest trees (E. S. E., 10, p» 965), alkali studies, II (E. S. R., 10, p. 1025), the trees of 
Wyoming and how to know them (E. S. E., 11, p. 53). 



NOTES. 


Califorxia Uxiversity and Station.-— a. P. Hayne, viticulturist of the station, has 
resigned and accepted a position with a commercial company in Manila. Le Roy 
Anderson, of Cornell University, has been api^ointed assistant in charge of dairy hus- 
I'laiidry. Carrol Fowler, a graduate of the university, will have charge of the entomo- 
logical work during the present year, C. W. Woodworth having been granted a year's 
leave of a]:)seiice. S, X, Andrews, of Pomona, has been appointed patron of the 
Southern California Substation in place of 0. F. Loop, deceased. A. W. Foster, 
president of the California Northwestern Railroad, has been made a regent of the 
university in place of A. S. Hallidie, deceased. 

Illinois University and Station. — P. G. Holden, agronomist in the university 
and station, has resigned to accept a position as held agriculturist for a sugar refin- 
ing company at Pekin, HI. C. G. Hopkins, chemist to the station, will also have 
charge of the work oU Professor Holden. Professor Hopkins has been si^eiiding the 
past^ year in study and travel in Europe, but will return in September. W. J. Fraser, 
assistant' ' in dairying, is now . in Europe . studying the dairy interests of the' more 
iniportant dairy coimtries. .G. P, Clinton, botanist of the station, has been granted 
leave of absence to' spend the -coming "year in study 'at Harvard University, The 
station departments, with the exception of botany, will occupy quarters in the new 
agricultural building, t.he wings of, which' will be completed i.n September. 

Purdue University. — W. E. Stone, Ph. D., professor of chemistry and vice-president 
of the university, has been elected president. 

Kansas College and Station. — The agricultural department is now located in. its 
new, biiililing, which is designed to accommodate that department in respect to class 
roo,ms and room for i,nstruction in cheese making and butter making. ,, The machinery 
for this "Work is not. yet installed. The chemical laborato,ry was totally destroyed by, 
fire origin,atiiig in the dark room May 31., 1900. . The records of the.' director’s office,, 
of the station, the gi’eater portion of the library and office- furniture, and considerable, 
apparatus were saved. Some of the samples for analysis in connection with .digestion 
experiments Avere lost. Several hundred samples of corn which were in process of 
analysis in connection with work in seed bree<iing were saved. The fine col lection 
of minerals and rocks, while largely removed from the building, was so badly dam- 
age! frbin. ,'the rough handling as to be of very slight value. 

; ,' Ma'ine .Station,— -At the J une meeting of the board of trustees the following changes 
iii"the'sta.tion staff were made:' The resignation of A. J. Patten, assistant chemist, was 
accepted; C. B.- Holley., B. -S., Unp^rsity of Maine, 1900, was appointed assistant chem- 
ist; 'Ferley 'Spaulding, B. S., University of Vermont, 1900, assisfemt in horticulture, 
beginning October 1, 1900; Gilman A. Brew, Ph. B., of Johns Hopkins University, 
entomologist,' to date from' September 1,.1900, vice F. L, Harvey* deceased. J. A. 
Roberts, of Norway, has been appointed a member of the board of control in place of 
Arthur L. Moore, whose term has 'expired. 

Montana, College and Station.^S.,M.. Emery, director and h0rti(5uitiiri,st, has 
resigned, "'.and S. Fo''rt..ie'r, irrigation engineer, haa been elected director. 

864— No. 11-— g,' 
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Oklahoma Station. — -At a recent meeting of the board of regents E. E. Bogiw^, 
botanist aiKl entomologist of the station, was granted a year’s leave of absence for 
the purpose of studying certain plant diseases that have been engaging the attention 
of the station during the past yeai\ E. M.dVilcox will be iii' charge of his department 
during the coming year. ... 

Oregon Station, — B. G. Leedy, of Tigardville, has been elected master of the 
State grange, and therel:>y becomes ex officio member of the board of regents in place 
of W. M. Hilleary; ami John T. dwell, of Central Point, has l>een elected a mem- 
ber of the board in place of B. S. Pague. 

South Carolina College and Station. — C.O.Newmanhasbeen electedhorti- 
eiiltiirist in the college and station, 

Utah College and Station. — J. W. Kerr, for several years past president of 
Brigham A'oung College at Logan, has been elected president of the agricultural 
college, to succeed J. M. Tanner, resigned. The resignation of Luther Foster as 
director and agriculturist lias also been accepted, and J. A. Widtsoe, formerly chemist, 
has been elected director. 

A^irginia CoimEGE AND STATION. — Johii T, Brown, of Brierfield, has been elected 
rector of the board of visitors of the college and chairman of the board of control 
of the station in place of C. E. Yawter, resigned. AV. A. Hill, of South Boston, has 
been appointed a member of the board of visitors. Contracts have been awarded 
for a large pig barn, designed for experimental work, and for a building for farm 
machinery, shops, etc. 

Washington Station. — J. A. Baliner, horticulturist, has retired from the station 
to engage in commercial horticulture. 

AAA'oming Station. — B. C. Biiffiim, agriculturist, horticulturist, and vice-director, 
has resigned to accept the position of agriculturist in the Colorado college and 
station. Luther Foster has been elected to succeed him. 

xVppropriations for the U. S. Department op Agriculture. — The Congressional 
act making appropriations for the Department of Agriculture for the fisca! year 
ending June 30, 1901, shows an increase of nearly |300,000 over the appropriations 
for the preceding year. The total amount is $4,023,500, of which $720,000 is for 
the experiment stations in 48 States and Territories, and $10,000 for the purpose of 
commencing the necessary improvements for the establishment and maintenance of 
a general experimental farm and agricultural station on the Arlington estate, opposite 
AA^ashington. 

The largest increases in the approx^riations are for the Bureau of Animal IndUvStry, 
AA^eathier Bureau, and the Divisions of Forestry and Seeds, The appropriation for 
the Bureau of Animal Industry is $1,078,830, an increase of $46,800. The appropri- 
ation for animal quarantine stations is increased from $12,000 to $50,000. The total 
appropriation for the AA'eather Bureau is $1,058,320, an increase of $35,838. The 
work of the Bureau is to be extended to the Hawaiian Lslands. The Division 
Forestry receives $80,000, an increase of $40,000, $5,000 of which may be used to 
investigate forest conditions in the Southern Appalachian Mountain regions of west- 
ern North Carolina and adjacent States. The appropriation for the Division of Seeds 
is increased from $130,000 to $170,000. The increased appropriation for the purchase 
of seed is due in a laige measure to a x>etition of some 225 Members of the House of 
Representatives. 

The appropriation for the Office of Experiment Stations is $33,000, and the 
special investigations in charge of this Office are provided for as follows: Nutrition of 
man, $17,500, an increase of $2,500; irrigation investigation, $50,000, an increase of 
$15,000; $12,000 for the stations in Alaska; $10,000 for a iie^w station in Hawaii; 
and $5,000 for investigating the agricultural resources and capabilities of Porto Rico, 
w-ith reference to the establishment of stations there. 

The scope of the work of the Division of Chemistry has been some’what enlarged, 
and Its appropriation increased by $1,000, being now $35,000. 
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The appropriation for the Division of Agrostology is increased f5,000, making a 
total of $25,100. The Division of Entomology receives $33,200, an increase of $2,5W. 
Special investigations are ordered on “ravages of the cod ling 'moth, with a \"iew to 
ascertaining t,he l)est methods for its extermination.” The sum of $34,500 is app^ro- 
p>riated for the Division of Vegetable Physiology and Pathology. The policy of 
Secretary Wilson in employing graduates of agricultural colleges as scientific aids has 
received the indorsement of Congress by an express pro\ision for the employment 
ill this Division of such aids. Of the $31,300 appropriated for the Division of Soils, 
$10,000 may be Used “for the purpose of demonstrating the practical value of under- 
drainage and other methods of reclaiming alkali lands.” The appropriation for this 
Division is $5,000 greater than last year. 

The fund for investigations as to the adapitability of the South for profitable tea 
culture is increased from »$1,000 to $5,000. 

The fund provided for the Division of Publications is $130,020, an increase of 
$28,360. The amount set aside for the printing of Farmers’ Bulletins is $22,500 
greater than last year. Four-fifths ofdhe Farmers’ Bulletins are to be sent out by 
members of Congress instead of two-thirds as formerly. 

Other items of the appropriation act are as follows: Biological Survey, $30,300, an 
increase of $2,740; Division of Botany, $43,080, an increase of $14,280; Division of 
Pomology, $18,400; Public Eoad Inquiry, $14,000, an increase of $6,000; Division of 
Statistics, $146,160; Library, $14,000; Museum, $2,260. 

Meeting of the Society for the Promotion op Agricultural Science. — The 
twentieth annual meeting of the Society for the Promotion of Agricultural Science 
was held at Columbia Fniversity, New York, Friday and Saturday, June 22 and 23, 
1900, in connection with the forty-ninth meeting of the American Association for the 
Advancement of Science. Dr. W. J. Beal, of Michigan, presided. A joint session 
with the Association of Economic Entomologists was held Saturday morning, 
^'June: 23.. , 

The papers presented included: Presidential address (delivered in the joint ses- 
sion) and A syllabus for a course on grasses and other forage plants, A\’'. J. Beal; The 
course of the hyphal filaments of Tilletia in the body of the wheat plant— a correction 
of an error, H. L. Bolley; Preliminary studies in soil bacteriology, F. D. Chester; 
Egyptian agricultural institutions, D. G. Fairchild; Development of forestry during 
the past twenty-five years, B. E. Fernow; Twenty years of progress in plant pathol- 
ogy, B. T. Galloway; Subarctic agriculture, C. C. Georgeson; Experiments in the 
apiary, C. P, Gillette; Seven years of field experiments with bush beans, B. D. 
Halsted; The progress in economic entomology during the nineteenth century, L. O. 
Ilow-ard; Some new facts regarding the destructive green-pea louse, with methods 
for its suppression and control, W, G. Johnson; Humus and soil fertility, E. F, Ladd; 
The development of tomato hybrids, W. M. Munson; Syllabus of a course in the study 
' of cryptograms and The .weedy plants of Iowa, L. H.,Pammel; Agricultural instruc- 
tion by the University extension methods, I. P. Koberts; Experiments in liming, W. 
Frear; Influence of wheat farming upon the fertility of the soil, H. Snyder ; The uses 
and abuses of fertilizer formula, S. M, Tracy; Plant breeding, W. W. Tracy; The 
botanic garden as an aid to agriculture, W, Trelease; How to teach agricultural chem- 
istry to best combine the science of chemistry with the application of it to the affairs 
of ia,rm,Iife,E.: B.'Voorhees; I,nfiuence of meteorological .conditions on the He»ian fly, 
P. M. Webster; A few points on ho'W to make agricultural chemistry applicable to 
farm life, J- B. Weems; Formation of sodium carbonate or black alkali by saltbushes 
and Mutual solubilities of certain pairs of electrolytes in concentrated solutions, F. K. 
Cameron and F. D. Gardner ; and Notes on the comparative hardiness and phenology 
of some southern and northern trees of the same kind, J, C. Whitten. 

The offieerseiectedior the ensuing year are W. X Beal, Michigan, president; F. M. 
Webster, Ohio, secretarj^; and B, D. Halsted, New Jersey, additional member of execu- 
tive committee. 
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Meeting op the Association of Economic Entomologists. — The twelftl\ annual 
meeting of the Association of Economic Entomologists was held at Columbia 
Universit}', Xew York, Friday and Saturday, June 22 and 23, 1900, in connection 
with the forty-ninth annual meeting of the American Association for the Advancement 
of Science. In the absence of the president (L. Bruner) C. P. Gillette presided. The 
following papers were jiresented: Effects of spring application of insecticides, E. P. 
Felt; Notes on the Marguerite fly, H. T. Fernakl; Notes from Colorado, 0. P. Gil- 
lette; Present condition of the Blastophaga introduction experiment in California, 
on an introduced parasite of Ceroplastes, and on PentUia miseUa, L. 0. Howard; Notes 
on insects of economic importance for 1900, and The economic value of certain para- 
sites, W. G. Johnson; The distribution of the brown-tail moth, A. H. Kirkland; 
Notes on Biabmtlca 12-pundaia^ A. L. Quaintance; Hydrocyanic gas on iow-gi'owing 
plants, E. D. Sanderson; Meteorological influences on the development of the Hes- 
sian fly, and Insects of the year in Ohio, F. M. Webster; Notes on certain animal 
parasites, C. P. Lounsbury; Relations of Phnpla conqumtor to Clmocmnpa amevuxmM^, 
and an egg parasite of Vam8saantmp)a, C. M. Weed; Notes from Canada, J. Fletcher; 
and Notes from California, G. W. Woodworth. For entomological papers presented 
in a joint session of this association and the Society for the Promotion of Agricultural 
Science see page 1099. 

Officers for the ensuing year were elected as follows: President, C. P. Gillette, of 
Colorado; first vice-president, A. D. Hopkins, of West Virginia; second- vice president, 
E. P. Felt, of New York; secretary, A. la, Quaintance, of Georgia. The president, 
the firet vice-president, and the secretary were constituted a committee to pass upon 
and record common names of insects to be hereafter proposed. 

Meeting of the Amekican Chemical Society. — The twenty-first general meeting 
of the American Chemical Society, in affiliation with the chemical section (C) of the 
American As.sociatioii for the Advancement of Science, was held at Columbia Uni- 
versity and the Chemists’ Club, New York, June 25-30, 1900. Addresses were deliv- 
ered by C. F. McKenna, chairman New York section American Chemical Society; 
W. McMurtrie, president of the society; and J. L. Howe, vice-jiresident Section C, 
American Association for the Advancement of Science, and some fifty papers were 
presented. Those of especial interest from an agricultural standpoint were : The prin- 
cipal body to which the odor of jonquil is due, T. C. Stearns; The detection of coal- 
tar dyes in food products, A. L. Winton; Estimation of fat in sweetened condensed 
milk, J. F. Geisler; Some analyses of milk and cream wdth reference to the condition 
of fat globules, H. C. Sherman; The action of various preservatives upon cider, E. H. 
S. Bailey; The toxic action of solutions of acid sodium salts on Lupmmalbm,,la,K^h’’ 
lenbei^ and B. M. Austin; Investigations as to the nature of corn oils, H. T. Viilte 
and Harriet W. Gibson; Some results of experiments with the respiration calorim- 
eter, W. 0. Atwater; Notes on the determination of the spontaneous combustion of 
oils when mixed with vrool waste, L. P. Kinnieut and H. W. Haynes; Application 
of chemical methods to the testing of "wheat and flour, H. Snyder; Note on the deter- 
mination of phosphorus as phospho-molybdic anhydrid, H. C. Sherman and H. S. J. 
Hyde; The adulteration and methods of analysis of the arsenical insecticides, J. K. 
Haywood; The composition and analysis of London purple, J. K. Hay "wood; New 
methods for the separation of some constituents of ossein, W. J. Gies; and Notes on 
the constituents of ligament and tendon, W. J. Gies, 

IMeeting of the American Forestry Association.— The American Forestry Asso- 
ciation, in afliliation with the American Association for the Advancement of Science, 
held meetings at Columbia University, New '^orki Monday and Tuesday, June 25 
and 26, 1900. Addresses w^ere delivered by the Hon, Warren Higley and by the Sec- 
retary of Agriculture, Hon, James Wilson, who presided, and a list of some 25 papeiB 
on various phases of forestry were 
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Tlie present' number completes tlie eleventh volume of the Experi- 
ineiit Station Record, and is devoted as usual to the index of the vol- 
ume. The labor incident to preparing' an index of nearly 12,000 entries 
and putting it through the press is responsible for the delay in issuing 
it after the completion of the rest of the volume. 

The present volume contains 808 pages of abstracts, representing 
74,981 pages in the original publications. In addition to these abstracts 
the volume contains the titles of 2,247 articles, mostly foreign, which 
are briefly noted, but not abstracted. There are also 15 editorials, 
occupying 30 pages; 5 special articles, occupying 48 pages, and 129 
station and miscellaneous notes, occupying 18 pages. 

The review of literature relating to veterinary science has been made 
much more eom|)rehensive than in jirevious volumes. The systematic 
abstracting of publications in the Dutch language has been added, 
and arrangement has been made for abstracting the agricultural liter- 
ature in tile Hungarian language, which contains much of interest and 
value. ■ 

With the |)ressure of matter it has been necessary to put more of the 
abstracts in brevier type than was formerly the case, in order to keep 
within bounds, and also to omit many of the details which were formerly 
inciiided. This calls for closer discrimination on the part of the 
absteactors, and while it necessarily makes the Record more technical 
in its nature, it will make it more strictly a record of progress in agri- 
cultural science.' 

As the number of volumes of the Record increases the set becomes a 
more valuable compendium of recent literature on agricultural science 
and more useful as a means of getting together the literature on a 
given subtject. To facilitate its use, the preparation of a combined 
index has been undertaken, to cover probably the flrst twelve volumes 
of the Record. Work on this combined index is well under way, but 
the labor involved is very large, and it can probably not be finished 
before the completion of Volume XII. Such an index will necessarily 
be less detailed " than the index to the individual volumes, and will be 
v'made on\a 'vSOinewhat.dii^^^^ plan in order to kee]> it within reason- 
able size. This can be done, however, without impairing its usefulness* 

■ : 9145~]S[o. 12^ — — ' ' lioi 




INDEX OF NAMES. 


Aaneatad, S., t:j4. 

Abiili,G.,772. 

Abbe, C., 620. 

Abbot, 11. L., 517, SUE 

Abbott, W. 5., 9B7. 

Abslerlialdt'ii, E.. 570. 

Abegji. II., 129. 

Abel” M.H., 278, 777. 

Abel, K., 652, 692. 

Abeloiis, E., 715. 

A].)raliam, 133. 

Aobartl, 193. ' 
xicbeniiaim, E., 87. 

Ackroyd, W.,, 312. 

Adarwov, X 623. 
AdaiH8,(T.E.,262,918. 

Addams, J., 82. 

Adil-Bey, 192, 289. 

Adler, 515, m •. 

Agatev, A.I., 895, ■ 

Ageenko, V.,, 6<>!. , " 

Ablfvengren, F. E., 462. , 
Alire.B,ft,'C., 110. 

Aiki'nan, C. M., 489. 

Aitken, A. P., 230, 310, 381. 
Albatigli, N’. H., 548. 

Albertoni, P.,971. 

Albuquerque, J. P. de, 840, 841. 
Aldrich, 173. 

Aieo, tJ. E., 55, 354, 1055. 
Alexander, A. S., 503. 

Alexander, W. II., 430, 621 . , 
Alford, A. H., 398. ' 

AUenvE. 2, 209- 

Alien, G., 670. 

Alle!i,H-E-,430- 
Alliui, li. G., 127. 
xllleiJ,. W. J., 272, 1048. , 

Alnudda, Y, de, 049. 

Alvarer., T-, 477. ' ' 
Alwd,C.E.,208.' 
Alvord,H.E.,976,083.' 

Alwood, W. B., 66, 128, 390, 4;>5, 
690,851,867,031. 

Amelm, Y., 805. 

Ames, 0., 540, 

Amiss, P. A., 109, 600. 

Antdiald, H. de, 807. 

■:AlieIie,394. ■ , 

Aiiderstui,' A. 1*., 160, ASS, lOCXV' 
■1061. 

■ABderso«,.L., 192, '384, 1081, 1097. 


Anderson, W. E., 277, 335. 
Aiidersun, W, G., 313. 

AiHlieii, P., 50. 

Aiifluuard, A.. SO. 

Andre, E., 48, 454, 549. 

AndrO, G., 576, 1056. 

Andreasch, F.. 22. 

Andreev, P. X., S93. 

Andrews, C. C.,459, 

Andrews, S. X'., 1097. 

Angell, J. B., 699. 

Anglas, J., 765. 

Angot, 1000. 

Anstadt, A., 134. 

Appel, O., 167, 562. 

Appry, G., 1085. 

Arcaiigeli, G., 121, 515. 

Arcbbutt, L., 23. 

Areiiander, E. O., 184. 

Arendrup, J., 643. 

Arloing, S., 285, 695, 796, 

Armijo, J., 298. 

Armsby, H. P., 405, 407. 413, 483. 
Amao, E., 657. 

Arndt, 894. 

Arrow, G.J., 870. 

Arthur, X C., 356. 

Aiyazbev, 892. 

Aseher, S87. 

Asebman, C., 110, 507. 

Ascbinan, F. T., 970. 

Asbmead, YT. H., 265, 271. 

A.ston, F. lY., 313. 

Aatruc, A., S13. 

Atbanasiu, J., 1076. 

Atkinson, G. E., 425. 

AtkinaOD, G. F., 322, 1014. 
Atkinson, J"., 462. 

Atterl)erg, A., 44, 1054. 

Atwater, lY.O., 372, 379, 576, 770, 
,835,882,971,1075,1100. 

Atwell, YY.P,. 1092. 

Atwood, H., 186, 774. 

Aubry, L., 618. 

Ancliy, G.,906, 

Auriviliiiia, C., 66, 1005. 

Austin, M., 107,419, 

Austin, It M., 1100. 

Austin, W.H., 593. 

Avery, ^.,398.' 

■ Axe, tY.’, 6'94. ■ 

Ayers, H.f 425. 

Aygalliers, P. de, 744. : 


Aylesworrli, B. O., 109. 

Ayers, H.E.,45S. 

Babb, J. G., SOSI. 

IlabecKVk, A M., 570, 5Ht). 
Eaelimann, IT., 423. 

Baelimetjew, P., 55G. 

Baessler. P.,55. 

Ikigge, F., 790. 

Bail 0., 1091. 

Bailey, E.H.S., 1100. 

Bailey, F., 457, 041. 

Bailey, F. M., 120. 220, 454. 

Bailey, G.H., 312. 

Bailey, J. F., 220, 1057. 

Bailey, L.H.,49,,50, 52, 152, 999, 
1022, 1045. 

Bain, S.S., 351. 

Baker, G.S.. 996. ■ 

Baldassarre, 'S., 1077. ' , 

Balden Ipergor, P.,J.,,.1064, ' 
Baldoiii, A.. 495. 

Balestrier, ,L. de, 1038. 

Ball, C. It, 297, 651. 

Ball H.L.,, 129. 

Ballaml 482. 

Ballard , . D . . 800 . 

Ballou, H., 852. 

Baliner, *T. A., 1045, 1008. 
Balster,H.,33I. 

Baltet, 50. 

Baltbazard, 79. 

Bang, B., 695, 795. ' 

Baraccbi, P., 222. * ■■ 

Baraiietzky, d . , 310, 911. 
Baranov, P.,98.. 

Barbacei, 0.,59l. 
Barbagallo,P.,696. ■■ 

Barber, Y.C.. 499. 

Barbour,.E. ,H.,896, ■ 

Barbu t, G., 564. 

Barker, 'P. C.., Btl. ■ 

Barko'w, 193. 

Barlow, E., 306, 1©62.' '' /' . 

Barlow, fl., 994. 

.Barlow, W..H., 20.. ; ■ ' ■ ' 

Barnes, A., 483. 

■Barr,XH...,799v.. 

Barretto, E. F., 358.',^ 

Barron, L..433. ■ . 

Bartb, XL, 7W.: ■ ■ 

Bartb*Colinar, 45, ■ 

: Ba.rtbel, Cl, 785. ■ 

:.,Bartt6t'M.,766., 


nos 



EXPEBIMENT STATIOK EEGOED. 


1104 

Bartlett, J. M., 829, 964, 965, 974, 
975. 

Barton, J.M., 699. 

Baseb, K., 286, 387. 

Bat©, H. C., 126. 

Batliie, P. de la, 353. 

Battanclion, G., 44, 861. 

Bauer, J. W., 127. 

Baum, F., 214. 

Baum, H., 195. 

Bauman, K., 311. 

Eauverd, 198. 

Beach, C. L., 86. 

Beach, S. A., 248, 253, 399, 453, 851, 
1066. 

Beal, W. H., 397. 

Beal, W. J., 219, 260, 745, 747,856, 
1099. 

Beals, E- A., 127. 

Beam, 705. 

Bean, W. J., 353, 

Bear, AY. E., 650. 

Beardshear, AY. M., 397. 

Beau, M., 489. 

Beauverie, J., 360, 

Bechmaiin, E., 313. 

Beco,L.,287. 

Bedford, S.A., 831, 850, 852, 854, 
855, 876, 881. 

Behrens, H., 812. 

Behrens, J., 164, 927. 

Behring, E., 288. 

Beyerinck, M, YA, 167, 359, 715. 
Beinling, 462. 

Beissner, L,, 424. 

Beistle, C. P., 625. 

Belfanti, S., 495. 

Bell, A. Cr., 699. 

Bell, E. AY., 109. 

Bellair, G., 451. 

Bellier, M. J., ,510. 

B6nard, H.,3U. 

Benedict, F. G., 213, 770, 882. 
Bennett, C.Y^, 1048, 

Benn©tt, E. L., 921, 923, 926, 927, 
.965. ■ 

Benson, A. H„ 174, 372, 744, 959. 
Benson, A. S,, 199. 

.BensoA.a, 759, 843. 

Benton, H., 240, 241, 251. 

'B4rard, de, 497,', , 

; 'Berg, G., 1066,, , 

■■■■ 'Berg,, 0'„ 133." ' ' 

';,,Bergej,'I>.H.,1007. , 

.IBergholiS, P„620. , ,„ 

, ' Bergman, A., 564, 1063, 1090. 

,Be,rg8tran(i, A.,393. ■ 
-',Berlese,A.,'274,656, . 

Berlese, A. N., 261, 700. 

Bernard, A., 618. 

Bernard, E., 380. 

Bernard, M., 355. 

Beroi-tsky, J., 910. 

Bemays, B. A., 549. 

B., 91, 

Bwider, G, d 194> 


Berry, J., 429. 

Bersoli, AY., 418. 

Bertarelli, E., 375. 

Bertenson, Y., 745. 

Berthault, F., 497. 
i Berthelot, D.,511. 

Berthelot, M., 420, 482, 576, 617, 
905. 

Berthonneau, J., 1038. 
Berthoud,E.L.,458. 

Bertoni, H. S., 240, 241, 242, 261. 
Bertrand, G., i24, 125. 

Beseler, AF., 442. 

Besnoit, C., 93. 

Besredka, 91. 

Bessey, C. E., 314, 468, 858. 

Betts, A., 620. 

Bevier, I., 961. 

' Beythien, A., 618. 

Bichev, P., 1091. 

Bickel, A., 22. 

Bieler, S., 592. 

Biffin, E. H., 28. 

j Bigelow, F. H., 430, 432, 620, 623 , 

; Bigelow, S. L., 313. 

Biggs, E.T)., 99. 

. Biliitz, G., 191, 696. 

Binot, J., 192. 

Bioietti, F. T., 46. 

Birchmore, AY. H., 1025. 
Birdsong, M. S., 200. 

Birk, C. Y„ 294. 

BLshop, J. S., 957. 

Bishop, AY. H., 430. 

Bitting, A. YA, 290, 998. 
Bittinger, J. L., 490. 

Bizzell, J. A., 278, 298, 600. 
Bjerknes, 716. 

Ejerre, P.,971. 

Blackwood, AY. J., 984. 

Blair, A. AY., 200, 229, 328. 

Blair, J. C., 258. 

Blair, AY. S., 850. 

Blank, O., 419. 

Blasdale, AY. C., 777. 

Blasig, F., 1018. 

Blaustein, Z., 795. 

Bliss, a L.,125, 511, 715. 
BIouin,E.E.,208. 

Blumenthal, F., 23. 

Bluniio, M., 272, 477, 563 . 
Bl5th,A. W.,21. 

Boas, J.E.Y., 667. 

Boder, 696. 

Bodmer, E., 705, 

Boeken, IS. J 733, 
Eoekhout,F.W.J.,488. 
Bogdanov, S., 130, 723, 724. 
BogglM,B.,87,188,7S9. 

Bogae, B. E., 354, 1067, 1098. 
Bogue, J. T., 252. 

Bohlig, E., 813. 

Bohm,d'.,797. 

Bokorny,T., 168,555. 

IMley, K. L., 361, 786, 817, 1099. 
Bolling, B., 510. 

Bolton, W.E., 800. 


Boltshauaer, H., 370. 

Bomherger, H., 212. 

Btimer, A., 312. 

Bommer, C., 759, 

Boname, 883. 

Bone, J. H., 99, 433, 1015, 1036, 
1069. 

Boiijean, E„ 417, 

Bonnema, A. A., 419. 

Bonnesen, E. P., 97. 

Bonnet, A., 52, 122, 167. 

Bonnier, G., 421, 1015. 

Booth, N. O., 152, 

Bord, ^.,451. 

Bomstein, E., 1018. 

Borntrager, A., 882. 

Borthwick, A. AY., 469. 

Bosredon, A. de, 252. 

Boss, A., 638. 

Bostrom, A., 592, 

Botazzi, F., 79. 

Bouchar, 184. 

Boiiffard, A., 294, 652. 

Boiiguoret, M., 489. 

Bouilhac, E., 1016. 

Boulon,F., 251. 

Boultbee, tT. W., 395. 

Bourquelot, E., 214, 511, 906, 1056. 
Boutilly, A^., 453, 1048. 

Bovell, J.E.,840, 841. 

Bowman, H. B., 298. 

Boyce, E., 426. 

Boyce, S., 442. 

Boyd, A. J., 240, 442. 

Boyer, G., 159. 

Boyer, L., 135. 

Boynton, H. E., 620. 

Bra, 950. 

Brackett, G. B., 399, 452. 
Bradford, J. 11., 592. 

Bradley, AAA P., 214. 
Brandenburg, F. H., 126. 
Brandin, A., 750. 

Brandis, B., 941. 

Brandt, L., 311. 

Brante,L.B.,796. 

Braiicher, E. W., 274. 

Brault, J.,1088. 

Braungart, E., 43, 483. 
BraixnmlUler, E., 710. 

Bray, YT. H., 999, 

Br6al, E., 815. 

Brearley, H., 813. 

Breckons, tX. A., 798. 

Breden, A., 251. 

Bredig, G., 706. 

Breme, H., 134. 

Bremer, H., 672, .814. 
Brendle,A.S., 127. 

Bresadola, G., 424. 

Breteau, B., 214- 
Eretigniere, B., 576- 
Breustedt, G., 419. 

Breymann, L., 1094. 

Brick, C., 655. 

Briggs, L, J., 325, 434. 

Brigham, A. A., 972. 



ISTDEX OF NAMES, 


1105 


Brioai, G., 256, 259. 

Brittlebank, J. W., 92. 

BrittoD, W.E., 270, 722, 742, 745, 
762. 

Brizi,ir.,220,554. 
BrcM'‘kenbrougli, B. B., 699. 

Broil en, A., 92. 

Broilie, B. J., 1051. 

Eroilliard, 941. 

Bronson, B. H., 127. 

Brooks, W. P., 137, 516, 529, 538, 
542, 572. 

Brotberston, B. P., 154, 352, 454. 
Bfcuiillard, 718. 

Brown, E., 673. 

Brown, H. T., 54, 1015. 

Brown, J. T., 299, 1098. 

Brown, T., 452. 

Browne, C. A,, jr., 207, 30S, 615, 
616. 

Brncker, 767. 

Brtibns, G., 213, 214,306. 
Brmjiiing, F. F., 56, 748. 
Brtiiler,288. 

Bruncken, E., 941. 

Bruner, L., 370, 563, 565. 

Brnns, H., 393. 

Bnisasco, L., 291. 

Brntakiis, B. K., 275. 

Bryan, A. K., 236. 

Bryant, A, P., 375, 379, 482, 770. 
Bryant, A. W.,37L 
Biiar«l,394. 

Bnbak,'F.,'59.' 

Bnebner, E., 713. 
Bi3«Jkbam,'M.H.,407- 
Biiekton, G. B.,957. 

Biidd. J.L.,647. 

Biidde.O, C.L.G.,306. 

Bnffam, B. C.,411, 1026, 1052, 1098. 

■ Bnbler, 718. 

Bnisson, J. M., 153. 

Bun.ge, 279. 

■ Btinge, G. von, 212. 

Bunting, 'M., 818. 

Burbridge, F. W., 453, 1049. 
Biircliarcl, O., 1054. 

Bnrgerstein, A., 355. 

Burgess, A. F., 560, 954. 

Bnrgiiy, G.F.,434. 

Biiriiig, B., 52. ' ' ■ 

Burkett, G. W,, 136, 188, 967. 
B«rlakow,G.,29.' 

Barnett, E. A,, 297, 878. 

''Burrell, M., 563. " 

Biirtia,'F.C.,2O0,487.; 

Biissard, L., 269, 468. 

Biittenberg, P., 652. 

Butte rwick, 0. G., 1 53. 

Blitz, G.C., 452. ' 

Byers, M,.V., 192. 

CadOac, 191, 289, 697. ■ 

'' €adiot,P.J., 793,1092.'' 

■:'C'»dy. 'W. B.,10'78. ■ 

Cagny, P., 577. 

CalWell, G. C., 547. ■ 


I Caldwell, J. E., 399, 851. 

[ Callari, I., 1007. 

Calloway, J. D., 99. 

Caluwe, P. <le, 239. 

Calvert, E. B., 126, 127, 222. 
Gamerer, W., 313. 

Cameron, C. A., 577. 

Cameron, F. K-, 1099. 

Cameron, -J., 1060. 

I Cameron, S, S., 695. 

Campagne, A., 60. 

Gamxiagne, M., 60. 

Campbell, A. W., 294. 

Campbell, B. H., 318. 

Campbell, E, D., 613. 

Campbell, J. E., 87, 2S3, 332. 
Campbell, W. S., 457. 

I Campos da Paz, 154. 

! Campos Fovaes, J. <le, 260. 

‘ Camus, E. G., 120. 

Gantaeiizene, J., 589. 

Capns, J., 469, 758. 

Capua, M., 548. 

Card, F. W., 645, 928. 

Carl, 896. 

Carles, P., 1025. 

Carleton, M. A., 942. 

Carlisle, W. "W., 127. 

Carlyle, 'W. L., 567, 570, 595. 
Carmody, P., 184, 718, 843. 
Carnot, P., 796, 

Carpenter, F. A., 430. 

Carpenter, G. H., 272, 657. 
Carpenter, L. G., 199,323,394,412. 
Carpenter, V. H., 562. 

Carre, A., 44, 937. 

Carriere, G., 194. 

Carson, C. A., 99. 

Carter, J. H., 9%. 

Carver, G. W., 146. 

! Cary, A., 747. 

Casagrandi, 0., 557, 995. 
Cesaris-Demel, A., 794. 

Casey, J. E., 371. 

Caspari, W., 658, 973. 

Casper, M., 895. 

Caasez, M. E., 1036. 

Caatel, E., 490. 

Castex, 59. 

C^lstle, B. L., 946. 

Castro, L. cle, 341. 

Catbcart, A. H-, 78. 

Cansse, X,, 619. 

Cavara, F.. 167, 469. 

Cave, T. W., 88. 
Cazeaux-Gazalet, G., 469. 
Cazeneiive, P., 214. 

Ceeconi, G., 564. 

Gelli, A., 557. 

COris, A. de, 937. 

Cbaffee, F. P., 126. 

Cbalmot, G. de, 300. 

Gbaion, J., 516. 

Cbamberlain, A., 459. 
Gbamberlain, C. J,, 29. 

Cbamberlain, J., 871, 

Cbambliss, C. E., 298, 


Chambrelent, 394. 

Cbapelle, P., 419, 

Chappel, G. M., 126. 
Cbargiierand. 50. 

Chatanay, G., 619. 

Cbatela'in, E. F., 214. 

Cbatfield, J. L., 199, 600. ■ 
Cbatin, A., 851. 

Chaussee, P., 892. 

Cbaiiveaii, 184. 

Ciiauveau, A. B., 432. 

Glienier, G., 91. 

Cberehellsky, F., 419. 

Cbesnut, Y. K., 413, 909. 
Chester, E. G., 457. 

Chester, F. B., 424, 434, 435, 468, 
490, 493, 1099. 

Chevalier, C., 51. 

Chibret, P., 23. 

Chifflot, G., 469. 

Cbilcott, E. C., 43, 44, 51, 97. 
Chistovieb, F. Y., 892. 
Chittenden, F. H., 362, 470, 746. 
Ginimino, K., 811. 

Choate, A. E., 396, 

ChtMloimsky, F., 1048. 
Cholodkovsky, F., 657. 
Chretien, P., 1065. 

Christy, W. A., 1016. 
Chrysostom, B. J., 172. 

Cbnard, E., 138, 371, 1026. 
Church, A . H., 575. 

Cieslar, 1061. 

Clark, H. A., 297. 

Clark, J., 226. 

Clark, J. F., 710, 910. 

Clark. B. W., 499. 

Clark, W. B., 799. 

Clarke, \Y.H., 45. 

Claudius M., 1016. 

Clausen, 910. 

Glautriau, G., 999. 

Clayton, E. G., 212. 

Clayton, H. H., 516. 

Clayton J., 31. 

Clemons, L. E., 199. 

Cline, I. M., 128, 620. 

Clinton, G. P., 1007. 

Clinton, L. A., 294, 331. 

Close, C. P.,299, 945, 949. 
Clothier, G.L., 333, 420. 

Clothier, E.'W..200,236,,432. , 
Clowe8,G.,H.,A.,705.^ ' ; 
Cloyd,I>.'M.,200„229. ■ 

Coates, C, E., m 
'Gol)b,F.A.,415. , 

Gobbet t, !»., 794. ■ ■ 

Cobleigh, W, M., 305, 823. , ' " 
Cochran, C. B., 82, 970.' ' , 
Cockerell, T. B. A .,,;421,:499, 956. 
Cohn, A. I., 619. 

Cohnj'B., 576. ' 

Coker, B.B., 439.' ^ 

: Colby, G.E.,46:' ' 
':Comn,'E.,482.'" 
CoBlna,B.W.,899. ' 

'.Collins, J . B., 458. , 



1106 


EXPERIMENT STATION RECORD. 


Coined^ V., 

CoRisfcock.J. H.,502. 

Conner, ]S!. B., 120. 020, 012. 

CoiiB; H. W., 189, 285, 090, 880, 
889,890,911. 

Coiiiia''.va.y, J. W., 700, 988. 
Connell, J. H., 293. 

Conner, C.M., 233. 

Connor, P., 120, 127. 

Coiinstein, W., 883. 

Conratli, H., 795. 

Consiglio, M., 122. 

Constant, L., 288. ■ 

Cook, A. J., 271. 

Cook, O. F., 319, 1015. 

Cooke, W. W., 337, 339, 378, 379, 
412, 428. 

Cooley, C.W., 221, 223. 

Cooley, E. A., 503. 

Coote, A. H., 214. 

Coote, G-., 450. 

Coqilillet t, D. W., 503, 958. 
Corbett, L. C., 251. 

Corilley, A. B., 371, 4CG. 
Cornevin, C., 287. 

Cornwall, ICE., 398, 

Uorrena, C . , 700, 1016. 

CorreTon, H., 52. 

Cory, a L., 415. 

Coste-Floret, P., 60, 

Co,8terii8, J. C., 355. 

Cottrell, H. M., 199, 377, 487, 926, 
1037. 

Couaiion, G., 658. 

Coulter, J. M., 709, 909. 

Conpin, H., 24, 119, 715, 1056, 
Coiirtois, E., 242. 

Cousins, H. H., 340, 733. 
Couteanx, 1075. 

Coventry, B. G., 1066. 

Covert, J. C,, 380, 1038. 

Coville, F. Y., 429. ■ 

Cowles, H. C., 321. 

Cox,H. J,,126, 127. 

Crafts,H. A.,912. ■ . 

Crabay, K. I., 747. , , 

Craig,' J,., 152, 252, 399, 549, 851, 
929. . 

Craig, M., 499. 

Craig, W., 598. 

Craig, W.H., 428. 

Craigie,. P. G., 296. 

' Crainpton,, C. A., 312. ■ 

Crantlall, C. S., 53, 245, 314. 
Crane,"A.BMi27. ' 

Cranefield, P., 540, 547, 1048. " 
Craw, A., 414, 558. ■ 

Crawford, W. T., 172. ■ 

Cremor, M'.,483. " 

C're.sciinaiino,, S., 996. 
Crispo,M.l).,417. 

Critzman, 91. 

Cxoesen, Y". K. I., 193. 

Crank, C.r., 127. 

Ctpoka, W., 444. 

Crwaet, E., 470. 

C|f<W%E.,888. 


(Jradede, G.,469. 

Cruz, G., 91. 

Cscrcliuti, A„ 232. 

Cuboiii, G., 362, 477, 

Cuniasse, L., 618. 

Ciinningbain, C. A., 756, 859. 
Curtice, C., 200, 593, 997. 

Cnrtis, C. E., 1050. 

Curtis, H. E., 627. 

Curtiss, C. F., 86, 229, 284, 381,088. 
Gusli man, S., 972. 

Cutlibertson, E., 127. 

Czapek, F., 322, 516. 

D.al)iiey, C. W., 98. 

Dadant, C., 271. 

Dafert, F. lY., 34, 352, 1026. 

Dahl, C., 643. 

Dal Paiz, 253. 

Dalziel, H., 93. 

Dammer. U., 64, 247. 

Duinseaux, A., 230. 

Daniel, L.,343, 351,910. 

Daniels, F. P., 1015. 

Dannfelt, H. J., 97. 

Danys 2 ,‘“J., 390, 892. 

Barton, N. H,, 31. 

Darwin, F., 114. 

Dautbenay, H., 44, ir>4, 155, 168, 
352,469,744. 

Davids, 288. 

Davidson, 11. J., 838. 

Davies, C. B., 587, 

Bavin, T., 51. 

Davis, A. P.,31,430. 

Davis, IC. C., 650, 709, 852. 

Davis, M.T., 1000. 

Davison, A. G., 191, 997. 

Davison, G. M., 429. 

Davy, J. B,, 415, 543. 

Dawson, 557. 

Dawson, C. F., 979, 984, 994. 
Dawson, M,, 25, 711. 

Day, C. H., 390. 

Day, G. E., 664, 666, 668, 688, 997. 
Daacon, W., 1061. 

Deadwyler, A. V„ 899. 

Dean, H. H., 666, 674, 681, 683, 
688, 689. 

Dean, K., 154, 650. 

Debray, F., 59. 

De Gampine, 540. 

Decaux, F., 175. 

Deebarabre, P.,1085. 

Decker, JAY., 284, 299, 490, .580, 
581,584,587,885,984. 

I Dedyulin, A., 1089. 

Degrully, L., 60, 262, 452, 549, 630, 
745. 

Dehdrain, P. P., 42, 218, 227, 319, 
337,538,828,829. 
DeHholnnY.,812. 

Be Jong, D; A;, 894. 

Delacroix, 469, 871. 948. 

DeMpine, S., 394. 

DelPao,L.,288. . 

Dem binski, 193, 

De MetJerevJ. 0. H., 87ft, 871. 


Be -lloiitaignac, 970, 
Dernmissy, E., 212. 216, 1009. 
Denman, E,, 296. 

Deniiig, A., 184. 

Denton, -1. A., 293. 

De Itiemor, \Y. E,, 599. 
Derrongb, CL, 52. 

Des Bois, F,, 454. 

De Scabra, A., 370. 

Desgrez, 79. 

Desniai'Oiix, 826. 
Desmoulins, 128. 

Desprez, F., 341, 643, 

De.ssy, S., 997. ' 

De Stefani, 262. 

Desiree, 79. 

De Toni, J. B., 700. 

Deutscli, L., 689. 
Devaucbelle, 561. 

Devaux, Y.,1025. 

Devel, D. Y., 594, 896. 
Dewey, L. H., 462, 

Dexter, E, G., 620. 

Dick, S. B., 153. 

Dickens, A., 200. 

Diedericb, H. Y’’., 443. 
Dietericli, liH., 1008. 
Dikovski,]M.,893. 

Din widdie, IL H., 689. 
Dinvviddie, lY., 407. 

Di Yestea, 592. 

Dixon, E., 240. 

Dixon, II., .174. 

Dixon, H. H., 221. 

Dixon, 11. lY., 593, 993. 
Doane, C.F.,297. 

Doane, IL lY., 1064. 
Dobeneck, 1057. 
Dod,CAY.,249. 

Dodge, M., 408. 

Dodson, YT. JL, 28, 397. 
Dolby- Tyler, G, H., 563. 
Dollar, J. A. YL. 291, 495. 
Ddnita, W., 92. 

Doriier, 0., 395. L 

Dorry, 452. 

Dorset, iVL, 996. ■ 

Dorsett, P. H., 454, 947, , 
Dorsey, E., 222. 
Doacli,H.E.,85L 
Douglas, 8S9. 

Dowzard, E., 311, 312. 
Drenenstedt, J. 

Drew, G. A., 1097. 
Dreyinann, 191. 

Drouineau, A., 1075. 
Dryden, J.,432,-480.' 
Dsbiuikovsky, E. T.,'290. 
Do Bois,J. E'.,m 
Dubois, Cl, 380.^ 

Diiclaiix, 977, 1085. ' 
Duclerf, L., 88. 

Ducomet, Y., 362, 759, 1061, 
Duif, A, ir., 266. 

Diitlburc 'Bazin, CL, 758. 
Durour,J.,.362,82L 
Biigdale, J. M., 496, 



'Driii'^'aT, ,B. ,.M., 57, iC2, 1(71, >122. 

J)ivism\ J.F., i:>9, 222, i>2i. 
iJriiiiont, IL, 2S1. 

Lkui bar, J., 550, 

tl. "W., fJQCi. 

I)uni;'tp, H. Tkl., 258. 

Dunlop. J. C., 575. 

Diiiistan. X. J. li., 71. 

Dupont. 576, 82S. 

Du Pre, .1. F. G., 153, 2DS, 1047. 
Dupre?,, 706. 

Bmuml IL E„ OllS.' 

Diirfeo, B., 424. 

Bsiryee, A. W., 297. 

Dusserre, C., 355, 932, 1020. 
jr Ctra, G., 043, 044, 842, iWl 1038, 
1048, 1049. 

Dtivd. J.W.T.,398. 

I)!iyk. M., 814. 

Dwyer, J 253, 

Dwyer, T. J., 104S, 1041), 

Dyar, ,11. G., 205. 

Dybowski, M., 576, 1049. 

Dymona, T, S.. 326, 328. 

.Ea^ain, P. ID, SS2. 

Eardley- Wiiniot, S.. 1052, 

Earle, F. 3., 399, 1041. 

Ea.ste.Sii G“ I^*i 077. 

Eber, ,A., 194, 2B9. 

Eber, W., 797, 1092. 

Eberniayer, 718. ' ' 

Eckei]il>rael:ier,'255, 
EeWes,,C:H.,3SS. ' / . 
'Edingt-on, A.,, 796. , 

Eddy, W., 1091. ^ ' 

Eddy, W. A., '222. 

Edgar, 'P. M., 695. ' 

Edge, T.J., 017. 

Edingtoii, A., 192. 
Effroijt,J..,311,813,971. 

Plggerri, IT,, 564, 

Egorov, J.. 508. 

Ekkert,’>r.I.,S9.5. 

Elbs,K..'619. 

Eldridgo, H. 0., 395, 498. 

Ellen berger, 195,973. , ' 

Elliott, E, E., 200. ■ . 

Ellis, S.H., 200, 820,. ", 

Ellms.J. W.,311,312. 
ElinendorfjC. E,.,9'66. . . 

Eloire, 789.' . . 

Emerson, «T. B... 549, 

Emery, C., 870. 

Emery, F.'E., 20.0, 276, 483, 1032,' 
1073,1078.. ' ., : 

.'Eiiiery, 246, 251, 399, . 1037, 

1'046,10'48,10'51,1097. , 

Emery, a S., 22, 

'Emraerieb, R., 194. . 

Emmerling, O., 505, 506. 
EiiKlisb,L.W.,343. 

Engstroiii, E., 680, 681. ; 

Enwb. C.', 767,' ,. 

Epstein, a, 4,20, 715. 

Erickssoij, J.,,59. 554, 556, 94.8. 

' Bseooibe, F.,. 54, 55. ' 


'IT^DPTX OF XAMKS. 

Eskri(lg(;, A. T., 200, 21»9. 

Esjiim J. G., 644, 

Estainrii', E., 715, 

Estor, 289. 

Eiiier, H., 1016. 

Evans. E. A., 430. 

Evaii.s,H, B.aOCl, 

Evans, PT. H., 28. 

Everett, IT. TT,: 941. 

Evermann, B. W., 899. 
Ev.syeeiiko, S. .S., 893. 

Ewiirt. J. C., 1077, 

Ewevt, 1066. 

Faber, H., 110. 

Fabretti, C., 696, 797. 
Faig,J.T.,415. ■ 

Fain, J. Pc, 298. 

Fairchild, D. G., 725, 1047, 1099. 
Fairtdiild, E. T., 199. 

Fairiicdd,W. H.,1026. 

Ealeone, Cr., 39,3. 

Faiies, G., 027. 

Falk, O., 483. 

Falke, F., 587. 

Falkeiiberg, TL, 240. 

Fall, 11. C., S71. 

Farcy. J., 150. 

Farmer. J. B., IIS. 

Farmer, L. J., 650. 

Faraham, P. IT., 200. 

Farq iibar, J. Iv. L. M. , 938. 
Farrer, \V.,217. 

Farrington, E, H., 188, 673, 1085. 
Fascetti, G,, 79, 134. 

Fat zer, 469. 

Faust, J.K„ 313. 

Favard, J. F., 168, 1062. 

Faville, E. E., 171, 349, 371. 
Fawcett, J. W., 458, 747, 1052. 
Faxon, F.R., 970. 

Fayet, G., 128. 

Feilitzfii, C. von, 435. 

Felt, E.P.. 272, 273, 564, 656, 951, 
952,1100. 

Fdre, C., 1093. 

Fergn.son, A. M., 499. 

Ferguson, R. C. M., 457, 941. 
Fernjad, G. n., 559, 561. 

Fernald, H. T,, 398, 955, 956, 957, 
95S, 959, 1100. 

J'eriiow, B. E„ 746, 1050, 1099. 
Ferris,®. B., 1022, 1068. 
Ferrouiilat, P,, 263. 

Ficaibi, E., 957. 

Field, G.W., 29, 80. 

Field, J.E., 05. 

Field, M., 200/786. 

Fields, J., KKI, 223, 277, 1017, 1022, 
1030, 1051, 10,57, 1061, 1060, 1076, 
1084. 

Fifield, O. E., 275. 

Figdor, W., 118. 

Fink, B., 28, 

Finkeuteiner, H., 419. 

Fischer, H., 217. 

Fiseber, IL. 540, 673. 

Fiseber, P., 199. 


1107 

Fixter, Jm 86;l 
F lack, W., 393. 

.Flaniiii'io, B,, 647. ' . 

Flaiamarion, C., 819. 821, 907. 
Flatteu.AT., 192. 

Fleet, IT. d.,172. 

Fleteber, J.. 558, 565, 862, 957, 

1100. 

Fleteber, S. IT., 851, 1052. 
Fleurent, 11., 1075. 

Flexor, 1)., 294. 

FIi(dv!nger, G. A.,298. 

Fiocard. SO. 

Fiorui'i, A, G., 695. 

Floyd, M. L., 726. 

Fliigge, 604. 

Foaden, G. P., 120, 437, 503, 725. 
Foersrer. O., 212,311. 

Follcnve]], 0.. 070. 

Folwell, A. P.. 79S. 

Foii.seca, A., 496. 

For, P.. 745. 

Forbes, .'V. 221, 458, 477, 940, 

1052. 

Forbes, R. H.. 213, 23G, 240, 812. 
Forbes, S. xV,., 274, 654, 958. 
'Forbnsli, E, IL, 5.59, 712, 953,954. 
'Forestier, L., 172. 

Formiiiiek, J., 072, 1007. 
Forristall, E. H., 297. 

Fdrster, K.,' 672. 

Fortier, S., 798, 1097. 

Foster, xi. IT., 1097. 

Foster, E. A., 90. 

Fost43r,, L. , 4:41, 663, 1 075,, 1008. ' 
Fotli,'59L 

'Fonlertoii, A. G. ,H., 582. 

Foiis.s{it. J., 450. 

Fowler, C., 1007. 

Fox, C. P., 872. 

Fo'x, IT. tJ., 66. 

France, ID, 362. 

Francis, M., ■988. 

Francke, 201. 

Frank, 64, 166, 372, 424, 465/468, 
861,1061. 

Frank B., 468. ■ 

Franke, E., 134, 

Fninkeb'C., 694. 

Frankeiificdd, H. G., 223, 620, 031. 
Fraiiktbrter,C.B.,618. ' 
Fran'klaiid, E., 300. 

Franklin, G'.E., 127.' 

Fraps, G. S.,278. . 

Fraser, ‘W'.J., ll)§7.' 

Frazer, W. B., '207. ' ' 

Frear, W., 207, 625, 917, ,924, 1099'.. ■■ 
Freda, P.,. 300. 

Freire,D.r713. '' 

French, E., 650. ' ' ' / , ' 

'' Frencb, H. T., 413. ; 

Frentzel, ' 778. 

' Frendenreieb,, E. von,, .787, ,980.: ' 
Fri€ib,0t,' ,B.,, 843. 

' Frick, ''', 

'' F,rie«ienthal, H,, 778, 892', 
'.Friddrich, P.,,L., 694, ' 



1108 


EXPjEBIMENT STATIOlsr BECOED, 


IFriend, H., 564. 

Eriis, E., 68, 85, aOO, 7S0, 782. 
Eriis, E., 296. 

Erisseil, H, B., 961, 

Eroggatt, W, W., 173, 272, 273, 
561, 563, 564, 658, 766. 

Fron, G-., 1049. 

Fmwirtli, C., 843. 

Fuchs, G., 998. 

Fall, G., 1085. 

Fuller, C., 477, 871. 

Fuller, T. E., 983. 

Fulton, M. 40, 96. 

Fulton, W. M., 127, 499. 

Gabain Bros., 482. 

Gabbrielli, F., 381. 

Gadd, 311. 

Gadola, A., 018. 

Gaillot, L., 12S, 138, 

Gain, E., 254. 

Galbraith, S. J., 51. 

Gale, A., 172, 271, 657. 

Gale, A. H., 620. 

Gal Her, A., 779. 

Gallo, G., 299. 

Galloway, B. T., 259, 200, 852, 
1099. 

Galloway, R., 457. 

Galtier, V., 697, 893. 
Gambarotta, G., 796. 

Gamble, fJ. S., 950. 

Ganglbauer, L., 562. 

Ganiuitt, H., 456. 

Ganong, W. F., 28. 

Garcia, F., 1044. 

Gardner, F. B., 912, 1099. 
Garjfield, C. IV"., 400. 

Garman, H„ 169, 260, 261. 

Garola, 0. V., 32. 

Garriott, E. B., 126, 517. 

Garten, T, R., 1039. , 

Gatta, R., 390. 

Gancbery, P., 910. 

GaucBler, H., 767. 

Gandelette, 599. 

Gautier, A., 133. 

Gautier, B., 796. 

,Ga'?illet,"19'8. 

Gawalowsky, A., 313. 

Gaylord, A. S.,' 154. 

:,Gayon, U., 126.' 

Gazeau, C., 448.' 

Geisler, X. F., 380,1100. '■ " ' ' ' 
Gelm,G., 469. 

Gengoii, 0.,' 404. . 

Genman, G. S., 3,52.' ' 

George, H., 92. 

' Georgeson, C. G., 42, 497,' 499, 

V'.. lo'oo. ' 

';;G'6rard, E., 715. ' , ■ 

: GereVL., 672,''715. '' ' '• 

Gerland, B. W., 312. 

Gerosa, G-, 191, (596. 

Gesehwind, L., 643. 

Gefcass, A., 271. 

GMgi. F., 134. 

Giajrd, A., 861. 


Gibson, H. 1100. 

Gibson, J. I., 288. 

Gies, W. X., 1100. 

Giesecke, H., 496. 

Gifford, X., 435, 1052. 

Gigl, E,, 482. 

Gilbert, A. G., 880. 

Gilbert, F. K, 398. 

Gilbert, X. H., 444, 842. 

Gilchrist, I). A., 239, 327. 
Gilkhson, W. F., 415. 

Gillanders, F., 842, 894, 1076. 
Gillette, C. P., 370, 476, 1099, 
1100. 

GilliOron-Buhonx, 198. 

Gillot, H., 20, 715. 

Gilruth, X. A., 978, 99.5, 997. 
Gintl, ly., jr., 311. 

Girard, A., 759, 1075. 

Girard, A. C., 576. 

Girard, G., 618. 

Girschner, E., 272. 

Given, A., 297. 

Gladden , H . P . , 93 1 . 

Glaser, F., 310. 

Glass, E. X., 126. 

Glazier, H. E., 99. 

Glenn, S. W., 126 . 

Glover, G., 600. 

Graelin, 289. 

Gobiet, J., 598. 

Goblet, L., 419. 

Goessmaiin, G. A., 137, .508, 509, 
525, 526, 527, 528, 1026. 
Goessmann, C. I., 508. 

Goethe, R., 870. 

Goff, E. S., 150, 244, 399, 415, 511, 
544, 560, 749, 930. 

Goldberg, S. X.. 995. 

Golding, X., 516. 

Goldschmidt, H., 880. 

Gomez, A., 31. 

Goimerman, M . , 321 . 

Gooch, F. A., 107, 419. 

Goode, X.B„ 398. 

Goodell, H. H., 3ir7, 406. 

Gordon, X.S., 540. 
Gordzyalkovski, I., 893, 895 
Gorig, 494. 

Gorini, C., 388. 

Go8,F.,469. 

Gosney, E- S., 748. 

Goss, A., 207, 411, 10.35. 

Gostling, F., 695. 

Giitze, A,,814. 

Gonin, A.,80, 

Gouin, R., 285. 

Goutraiiid, G., 168, 469. 

Gould, H. P.,297. 

Gowell, G. M,, 284, 800, 969, 983. 
Graewitz, F., 321. 

Graf. 394. 

Graftian, X„ 629, 619, 1067. 
Graham, R.I>., 275. 
GrabTn,K.,73S. " 

Grandean, L., 44, 79, 336, 1075. 
j Grange, E. A. A., ^8. 


Gras, 0., 311. 

Grashoff, W., 141. 

Grassberger, R., 688. 

Graves, H. S., 456, 900, 938. 
Graves, S. H., 200, 699. 
Greathouse, C. H., 250. , 

Greaves, R. M., 490. 

Green, E. E., 476, 477, 563, 5G4, 957. 
Green, J. R., 123, 714, 71 5. 

Green, S. B., 399. 

Green, W. J., 50, 150, 274, 451, 851. 
Greenman, X. M., 121. 

Greg, P. H., 443. 

Greiner, 151. 

Greiner, F., 870. 

Griacosa, P.,481. 
Griffm,H.H.,339. 

Griffith, E. H., 458. 

Griffon, E., 119, 513, lOlO, Kill. 
Grigorev, Y., 895. 

Grill, C., 66. 

Grimm, 788. 

Grindley, H. S., 82. 

Gripenberg, K., 790. 

Gripenberg, R., 682. 

Grisdale, X. H,, 968. 

Groat, B. F., 620. 

Grosdemange, 0., 154. 

Gross, E., 228, 476, 539. 

Grotenfelt, G., 59, 98. 

Grout, A. X., 260. 

Grude, J., 779. 

Gnieher, von, 831. 

Gruner, H., 435. 

Grimsky, C. E., 196. 

Grass, X., 710. 

Gryuner, S. A., 896. 

I Giieguen, F.,949. 

Guenther, A., 91. 

Gnercio, G. del, 367, 474, 564. 
Guerin, P., 220, 700, 906. 

GiidVoy, C., 121. 

Guichard, P.,018, 

Guillon, X. M., 168, 450, 469. 

G uion, A., 155. 

Guiseppe, R.,796. 

Gun, X., 429. 

Gundy, X. A., 941- 
Gunther, H. K„45, 144. 

Gunther, R.T., 434. 

Guozdenovid, F., 198. 

Gurgi, V., 125. 

Giirler, G. H., 688. 

Guatiniani, E., 330. 

, Guthrie, F. B., 229, 242, 272, 831 
Giittmann, A., 44. 

''Gwiimer. G., 415. ■ 
Haar,I).T.,1065. 

Habernol, P., 926. 

Hackett, A. E., 127. 

Radi, S. M., 144. 

Hadwiu, 0. B., 745. 

Haeckor, A . L . , 279 . 

Haeeker, T. L- , 390, 397, 490. 

I { affkine, W. M 291, 393. 
Hagemann, 0., 72, 381, 483. 484, 



INDEX OF NAMES, 


1109 


HaliB, M., 715. 

Hailey, L.O., 1000. 

Haices, A. L., 489. 

Hale, J.H., 051, m 

Hall, F. H., 52, G6, 80, 170, 241, 253, 

_ 262.273,871,949, 1061. 

Hall, S. II.. 1049 
Hall, W. E., 145. 

Hall, 5T. L., 349, 535. 

Halliclie, A. S., 1097. 

Halplieii, e., 510. 
llalsted, B. 1)., 25, 112, 121, 469, 
739, 743, 749, 750, 758, 940, 949, 
1036, 1099. 

Himimar, S., 5G. 

Hammerl, H., 097. 

Haramcm, H., 120, 120. 
Hamiiioiul, H., 439. 

BTaiuoir, 193. 

Haiianaek, T. F.. 79. 510. 

Haney, J.Cr., 200, 1037. 
Haimaniami, S., 145. 

HanaarO, A. C., 144. 

Hansen, 894. 

Hansen, C., 674. 

Hansen, E. C,, 125. 

Hansen, H. E., 400, 451, 848, 1037. 
Hansteen, B., 1015. 

Hanns, J., 584, 619. 

Harconrt, 'E,, 617, 662. 

Hardin, M. B., 4B8, 1024. 

Hardin, ‘W'.L., 619, , 

Harding, HP., 618. 

Hardy, J.C., 899..' . 

Hanly,T„a50. 

Harkness, W., 221.' 
,Harlay,V.,576. 

Harley, V., 2'76. ' 

Haraack, E., 483. 

Harrington, H. H,, 438. 
Harrington, M. ‘W., 621. 

.Harris, 549. 

Harris, C.D., 200. 

Harris, C. E., 398. 

Ha.rris, F. E.. 99. 

Harris, J.., 199, 600. 

Harris, W. T., 621. 

Harrison., F. C., 049. 

Harrison, J. B., .249, 352, 1038. 
.Harrison, L,, '99. . 

Harahberger, J.'W,, 818... 

Hart, 500.' ' 

Hartig, E., 556, 1052, 1061. 
Hartlftb, R., m'735, 1016. 
HartshLora#, if-r'iS?.. ■ 

Hartwell, B. .H, 206, 311, 438, 627, 
834, MS, 1003'', .I0». 

.HarTey, F.'L,, ,t0i, 956, 958, 959, 
■" 1097. 

Hasellio.ii; B., 331, €44, 812. 
Hasellioff, G,, 134..' . 

Haskins, .H. B., 508, 535. . 
Hasterlik, A.,312.' ,, 

.'Hatfield, G., 351. ' ; 

Hansner, A., 278, ' 

.. " Hswgood, H., 910. 

■' pawkins, B. C-, 221, 


Hawks, A.McL.,222. 

Hawley, A. M.,199. 

Hayne, A. P., 1097. 

Haynes, H. "VIT., 1100. 
Hays,W.l!kL, 638. 

Hayward, H., 83, 84. 

Haywood, J. K., 213, G19, 1100. 
Haywood, ^T. G., 200. 

Hazen, H. A., 30, 126, 127, 430. 821 . 
Hazen, J. S., 620. 

Heape, V., 791. 

Heaton, H.H., 428. 

Hebebrand, A., 313. 

Hebert, A., 320, 

Hebrant, 191. 

Hecke, L., 255, 468. 

Heckel, E., 467, 1012. 

Heeker, 02, 49.5. 

Hedges, C., 1092. 

Hedrick, V. P., 275, 299. 
Hefelmann, E., 22. 

Hegyi, D., 861. 

Heliner, O., 213, 583. 

Heine. H.,442. 

Heinemafi, H. N., 1067. 

Heinricb, 917. 

Held, P.,469, 556. 

Helhnann, G., 223. 

Hellstrbni, P., 185, 627. 

Helme, H., 911. 

Henipel, A., 476. 

Hornpel, H.,618. 

Hemsley, A., 453, 550. 

Henderson, L. F., 1059. 
Henderson, R,, 285, 295. 

Henning, E., 259. 

Hennings, P., 1075. 

Hennings, E. T., 424. 

Henrici, E., 842, 1049. 

Heuriqnes, E.,813. 

Henriqnes, Y., 674. 

Henry, A. J., 31, 222. 322, 429, 430. 

620,622,819,912, 

Henry, E., 718. 

Henry, G., 489. 

Henry, H., 941. 

Henry, L., 220, 1048. 

Henry, K., 712, 

Henry, W. A., 229, 284, 490, 571. 
Herljert, 843. 

Herdman, W. A., 426. 

HCwissey, H., 511, 906, 1056. 
Hermann, B., 854. 

Heron, G., 648, 1049. 

Herrick, G.W., 272. 

Herring, F., 704. 

Hersey, E., 458. 

Herjsfelder, A. D., 419. 

Herasog, W..712,842, 

Hess, E. H., 438, 731. 

Hess, W.H., 613. 

;;'Hett,p.;iio. 

' Heubner, A., 587. - 
He'appe, F., 125, 

Heiirgo, d. M., 861. 

: HewzA444. ■ , 

I Hexainer,F.'M.,.40Oi; ” 


'Heynions, E., 173. 

Hibler, E. von, 194, 288. 
lliekman, J. E,, 398. , 

Hickman, J. F„ 162, 234, 257., 
Hicks, G.H., 462. 

Hie.ster, A. 0., 298. 

I Hlg,gms, C. H., 1092. 

1 Higgins. J. C., 999. 
Higley,‘\Y.,1100. 

Hilfreich, O., 93. 

Hilgard, E. W„ 40C, 53.5, 717. 827. 
Hilger, 614. 

Hilf,G.W.,497. 

Hill, H.G., 457. 

Hill, E.T., 853. 

Hill, W. A., 1098. 

Hilleary, AY. M., 1098. 

Hillman, F.H., 158. 

Hills, d. L., 188, 307, 313, 328, 336, 
381, 382, 3S3, 384, 385, 389, 406, 
437,482, ,587, 983. 

- Hiltiier, L., 318, 500, 1013, 1016. 

I Hiltner, E. S.,297. 

Hine, d. S., 956. 

Hitclicock, A. S., 121, 199, 420, 
857, 927, 1047. 

Hitebcoek, P. H., 198, 296, 497. 
Hite, B. H., 34, 239, 313, 438, 583. 
Hitt, R.Pv., 690. 

Hittcber, 1085. 

Hobson, d., 451, 649. 

Hockliaiif, d., 166, 482. 

Hodson, F. AY., 198. 

Hoif, d. H. van’t, 704- 
Ho.ffdmg,0.,762., ' 

Hoffmann, d., 428. 

Hoffmann, L., 184, 

Ilotlmann, M.,1.25. 

Ilotfmeister, W., 1004. 

Hd'ft, H., 789. , 

Hogan, L. E., 79. ' ' 

Hi>lm,G.,153. 

Hrdtsenia, C., 813. 

HoWefleiss, F., 479, 828. 
Holdefleiss, F., 1029. 

Holden, P.G., 1097. 

Holland, AY. d., 172. 

Hollemau, A. F., 310. 

Holley, 0. H , 1097. 

" Hollis, F. S., in. , ' . 

Hollrung, M., 468, 500, 959, 1057, 
1060,1061, 

Holmerz,C.G,'G.,747, 

Holmes, E.S.,jr., '698. , 

Holmes, M, C., 429. ' 

Holmes -Fegler, H, S. , 587. ■ 

'Holt, A. M,, 1035-, 

Holtor, G. L,,'100,:,22'3, 277. ' • ';' ' 
Holtermann, E. F., 652. ' ' 

' Holtz man , K. M ,, 1090. 

Hommell, E., 369. "' ' , 

Hiinig, M., 705. 

Hood, F.,, 577,937,"''' 
HcM>d,aP.,197'.':' ■ 

Hooper, C.H., 167, 451. 

' H'ooper, B., 1063. , , 



1110 


EXPKRIIOIKT STATION UEOOED. 


Hoojues, J., 

Bopldn.s, A. D., 220, 475, 7G2. IIOO. 
Ilop'kiiis, A. (A, 80'A 
Hopldns, 0. GA, 190, 420. (53:.!, 043, j 
1097. j 

Hopkinsi, J . H. , G20. | 

Hoppe, 7 IS. 

Horiiljerj^'er, lA, 019, 

Hornsby, iT., 401, 

Hoskins, C, H., 399. 

Hotter, E., 109, 103, 13S, 157, 229, 
Houdaille, P., 128. 129, 599. 

Hough, GA de EA, 1065. 

House, J. C., 353. 

Houston, D., 326. 

HoTfai’d, E. IL, 071. 

Howard, (A E. , 291. 

Howard, L. O., lOS, 265, 379, 309, 
471, 501, 950, 951 , 1099, 1100. 

Howe, -I. L., 1100. 

■ Hoxie, S., 2S4. 

Huber, J.G., 764. 

Hull, GA S., 926. 

Hume, H, H., 297, 361. 

HiiraphreTk’, A. (1. , 714. 

Hunter, S.J., 265. 

Himter, W„ 199. 

Hunter, W. D 563. 

Huntley, P. A. ,'351. 

Hurst, O.C., 52. 

Hiisiuaiin, (T.,4r)2. 

Huston, H. A. ,236, 438, 831. 
H-nston, J.,D.,298. 

Hiitcheon, D., 91, 191,239, 493, 494, 
593. 

Hutclieson, A., 296.' 

Hutcbins, D. E., 1651. 
Hiitcliiusoii, W., 790. 
Hutelimson, W. L., 328, 397, 1069. 
Hiitclii8on,lV'.A.,298. 

Hutson, IP. P., 94. 
Hutt,H.X.,547,644,650. ■ 

Hutton, "P.W.,:766.' 

Hutyra, P., 793, 

Hyains,C. W.,2CIO,909. 

' Hyatt,. B.d., 126., 
Hyd©,D.,I>.,883. . 
■:Hyae,P.S.,307.' 

■ Hyde, H.S.J., 1100. 

"Hyde, 397,698, ,898. 
;'"Abbo'tson,F.,818. 

' ilieriug,, H. Ton, 476. 

Imtert,.H., 813, 

' It«es,'M.,288. 

Indemaim, tp. Gr.,888. , 

', ■ Insfran, 'P.,'275. . 

' .Irby,B.,20'0. ,' ■ 

Irwin, lA, 598. ' ' 

Isachenko, B., 123. 

IstratAC., 112,964. 

Ivanov, L., 894. 

K. S., 464. 

Jablonowski.J., 174, 429. 
Jackson, I>. H., 813. 

Jacky, E., 468, 949. 

Jacobi, B., 320. 

JacKiuesoiin, G., 125. 


Jaegei', H., 592. 

Julia, H. lA, 636. 

Juger, L.de, 184. 

Jans, H., 644. 

Janse, J.H., 121, 500. 

Jar V i s, L. G . , 67 0. 

Javilller, 906. 

Jaiiraiid, 750. 

Jean, P.,21. 

Jetiery, J. A., 299, 520, 521. 

Jemma, SS2. 

Jenkins, E. H., 540, 600, 719, 722, 
730, 748,750,927. 

J eninan, G. S., 249, 1038. ] 

Jeiinings, T. B., 126. 

Jensen, O., 980. 

Jernstroin, J.,97. 

Jess, r., 191, 493. 

Jessen-Hanfecn, 614. 

Jodin, V.,855. 

Jolire, J., 436. 

J oh an 1 1 sen, IP . , 633. 

Jolme, H.A., 594, 1092. 

Johnson, A. C., 941. 

Johnson, A. K., 799. 

Johnson, J.H., 483, 1078. 

Johnson, >S. IP., 600, 719. 

Johnson, T., 948. 

Johnson, IP. G., 871, 951, 952, 953, 
1009,1099,1100. 

Johnston, C. T., 798. 

Johnston, F. S., 200, 

Johnston, J. H., 312. 

Jokisch, C., 758. 

Joldach, E., 861. 

Julies, A., 3S0. 

Jolyet, A., 455, 855. 

Jones, A. B., 251. 

Jones, C. H., 307, 313, 328, 336, 381, 
437. 

Jones, H., 66, 240, 442. 

Jones, L. Cm 112. 

Jones, L. 3A, 56, 318, 353, 354,355, 
861. 

Jones, S. Cm 1991. 

Jones, "iP.J., 438. 

Jonesen,B.GA, 175, 

Jonsson, B., 460. 

Jordan, A. T., 51, 735, 1039. 
Jordan, E.O., 125. 

Jordan, W. H., 188, 235, 241, 295, 
599. 

J iirensen, S. P. L., 22. 

Jilrgensen, A., 125. 

Jorgensen, G., 619. 

Jossk, P., 154. 

Jost, H.y696. 

Joiirisscn, 328. 

Jnekenaek, A., 672, 882. 

Jiidd,S.D.,426. 

Jnel,H.OMl67,949. 

Jules, P., 173. 

Jnlhlard, A, M., 1056. 

, Jnnge,154.. 

’ ■ Mlurass, P.,m ■■■ 

JuritK, Ov F., 214,. 314, 828^ 823, 824. 
KabitsijH., 


Kablukov,!. A., 475. 

Kuehiiiski, I.,894. 

Kaehler, M., 112. 

Kahlenberg, L,, llou. 
Kani.s,M.GA,547,937. 

Kalanter, A. A., 86. 

Kales, J. ^P., 819. 

Karamzin, I)., 705. 

Karaulof, P.Y.,91. 

Karlinski, J., 93, 797. 

Kasparek, T., 797, 894. 
Kaateubauni, II., 591. 

Katsuyama, K., 778. 

Kawara, J., 173. 

Tvayser, E.,.380. 

Koider, L. F., 310. 

Kedzie, li. C., 30, 204, 208. 528, 842, 
1018. 

Keegan, P. A., 29. 

Keiier, C. A., 398, 1045. 

Kellner, 0., 704, 770. 

Kellogg, A. L., 1D9, 424. 

Kelly, P. CA, 200. 

Kempner, W., 193, 678, 679. 
Kennedy, P. lA, 423. 800, 927, 1033. 
Kenyon, C.b P., 438, 627. 

Kerby, J.O.,1000. 

Kerr, J.G., 699. 

Kerr, J. W., 398, 1098. 

KesleiyGA Cm495. 
Kikkawa.SMlOO. 

1 Kilgore, II IP., 39, 200,200, 20,8, 209, 

I 229, 294, 397, 528. 
i Killebrew, J. B., 927. 
j Kimball, II. IL, G20, 
i Kiiig,P. H., 186, 489,490,517,520, 
j 521,523,537,826,1095. 

, :Kmg,II.E.,200. 

' Kinney, A., 941, 

Kinney, L. F., 249. 

Kin uic ut, L . P. , 1 100 . 

Kinsley, A. T., 699. 

Kinzel, IP., 1056. 

Kirdiner, 0., 370, 1037, 1055. 
Kirchner, \P.,284. 

Kirk, T. IP., 81 8, '842, 857, 85S,'861, 
870, 1064. 

Kirk'land, A. H., 560, 951, 954, 959, 

1100. 

Kirsehe, A.,44,1038. 

Kisskalt, K., 279. 

Kitt,T.,796. ' 

K'ittlau'sz, K., 146, 361, 538. ' ' 
Eizenk'ov, S., 498. 
KJiirsgaard,K. r,,781. 

Klerrulf, G., 91, 

Klavieter, A., 097.,' ' 

Klebalm, H., 59, 360. 
Kleme,F.K.,4;83'.'-; , 
Kleptzov, K. Z., 589. 892. 895. 
Klisniuer, H., 592, 983. 

Klinge, J., 159. 

Kloopfev, E., 121. 1037. 
Klyuchnikov, P., 747, 
vKuaup, 484. 

Kuanihe, K,, IH.'I 
KnighAH.,8Pi. ^ 



INDEX OF NAMES. Till 


W., 21, 

Kimx. W, II., 142. 

Iviiv, L., 320. 

'Koh k.*2. Go., 1,1. S14. 

Kobiis, ?T. Il, 241. 1522, 734, 

Ivoeli, 192. 

Jiocli. A., 262. 

IIoelL E., 1I9S. 

Kooli, H., 1047. 

KoHh"'. H. J., 7G7. 

KolliO, 1F„ 656, 

Kolkwitz, E., 917. 
Kolit,ir.,SS,593. 

Kolloflc, L. G., 510. 

IvolpakoT, T,,Sfl5. 

IvuniJiiiolit, II, S7. 

Klliiig, -J., 506, 044. 

Kouiiig, C. J., o5S. 

Ivoiiiiigli, L. de, 211. 

Kocjreviiar, P., 272. 

Ivopezkj*, P., 515. 

Kux>]»eii,4‘:}2. 

Korli; G„ 122. 

Korn, 0., 387. 

Ktiriier, 795. 

Koraak, I)., 893. 

Kosaa, J.toii,483, 

ICotliibai, G., 894, 

Ivooriiiaky, L., 145, 

Kovalcivaid, 1. K.,893. 

Kozai, 11, 489, 789. 

Kraemer, H-,211. 

Kniovaki, A., 895, 896. 

Kravkov, S., 623; ■ . 
KTedba,IM'Ml692. '' 
KrkhanC P. E. ,H. W. , 733. 
Kriese, J., 242. 

Kroif'iayer, 11, 393. 

KraohfO., 116. 

Ki’iiger, 465, ■ 
irniger, L., 764,. 

Kroger, E. T., 706. 

Krfiger, 'W., 32. 711, 836, lOlG. 

Krokov, K. A., li,»7. 

.IGrusemaiui, A., 843. 

K'iiWer, 6'9 ’k 
K m.ra,rT.,300., 

Kvilsiiam, M.,59B, 

Kiiliaert, 443- 
l^iilagin, K., 271. 

Knit! zy eki, W . , 896., 

Kiinckel ci’Herciila,is, J., 172, 913. 

Kimaeiiiaim, 381. 

Kosa.iip, Sm 910. ■ 

K,ili8ter„,E,., 221. , 

Kiiwaliara, T., 778. ' 

Lalwrde, J.,715. ' 

Lueerde. tie, 192. 

I.udd, E. F.,,214,'2,ia 2,24, ,228, 241, 
279. 287. 812, 821, 823,1099,. 
Kafo*s«e, G., 361. 

Lageriieim,' G., 361, 562, 564. 
Lakaelie, 223, ' ' , 

Lalglituu, M- (>,» 1083, ' ; 

Lai tor, C. IT.,, 1638. ' ' 

Lallemsint, E., 56, 511. 

Lam, A., 5€7. , 


I LriuiL. P. II., 940. 
j Lambert, F.. 65. 

! Lamliert. lb P.. 1663. 

I Lamlallion, L. ,1., 767. 
i Lnmbott, E., 393. 
i Luiaeris, J. P., 795. 

I LatHpa, S., 06, 504, 765. 

I Laiiisoii. IL H.. 153, 255. 
i Limeastor, A., 12S, 621. 

I Lander, Ib, 477. 

L:iiide:S, G., 250. 

.Laiidsteiiier, K., 292. 

Lane, C. B., IS8. 7S3, SS3. 

Laney, C. C.,S52. 

Laii frey , G5S. 

Lang, A., 643. 

Langdon. W. C., 29S, UOO, 889. 
La.nge, 125., 

•Langley, C., 297. 

Laiigwortky. C. P.. 1S4, 777. 
Laiiuelongne, 193. 

Lar^mx, B., .56. 

Lasiio. H.. 104, 723. 

Latta, W. G., 335, 54u, 

Laiick, II., 29. 

Laiunaii, G. X., 49. 

Lanrent, A., 759. 

Lanrent, E., 550. 

Laiivitse.il, L. P., 259. 

Lave ran, A., 291, 797. 

Lava. O., 980. 

Laxtoii Bros., 352. 
j Law, J,, 495. 
j LaweSjJ. B., 4r44V732. 
j Lawrence, \T. T., 1088. 

! Lazeiiby, W. IL, 252, 399, 457, 7(M3, 
I 851,'956.- 
; Lea, A. M., 563, 957. 

■ Leacli. A. E., 672. 
i Leavitt, E.G., 424. 

; Lebbiii, G., 672. 

I Lebell, J.. 1092. 
i Leldane, P.,191, 288, 895. 

I Lebrun. O., S95. 
i Leclainclie, E., 191, 290, 697, 996. 
Leclere, A., 1038. 

Leelerc dii Sabioii, 216, 321. 
Lecocti, E., 21.3. 

Lecomte, H., 851, 1049, 1065. 
Leddy,M.A.,199. 

Leedy, B. G-., 1098. 

Lefftimnii, 705. .. 
Legge,T.H.,92.'. 

Lebraaira, K. B., 786. 

Xebraaim, M., 7(K), 

Lelimann, 0., 1016. 

Le,ls.iier, T.., 312. 

•Leiclitenstem, 793. 

Leipzigcr, E., 778* 

Leisenring, O. I>., 818. 

Leistikow, 696, 1075. 
Leitliiger,42. , . 

Lelong, B. M.,'414- , 

Lemeke, ll,, 1048. . ' ' ; 
LeminerTnann, O.* 134. 

Lennoine, A., 214. .■■■■ 
LengowakLPbvBT, ' ■ 


; Leonard, ,X"., 213, TfG. 

' ,Leoi!a.rdl, <1., 274, l',*65, loOG. 
j Leoiii, A. M., 229. 

I Leidne, lb, 1076. 

I Le Eoy, G-. xV., 905. 

I Lesitre, 285. 
i Leslie, PT., 500. 

; Less, E„ 821. 

' Letellier, A., 007. 

I Leveii. G., 262. 

I Lerereft. F..1094. 
j Levy, E., 494. 

I Lewadowsky, 2kl,, 778, S92. 

I Levvm, L., 112. 
i Lewis, tf., 526. 
j Lewis, L. ,L., 286, 391, ,1,090. 

I Lewktwilsdi, J'., 705, 311, 

I Ley, IT.. 614. 

I Leyden, E. von. 3St,*. ' 

I Leys, A., 42S. 904, 9S4, 

I Leze, Ib. 904. 

Liblw, ( b G.. 620. 

Lidlbrss, lb, 319. 

Liebener, 191. 

Liebreidi. G., 902,. 

Liefeld, E. T., 855. 

I^k-Petterson, 0. J., 174. 

Liggett, W.iL. 397, 40.8. 
LiiHlau,G.,67. 

Liiidstjy, ,J. Ib, 506, 508, 576, 577, 
587, 777. 

Liiiebarger, C. E., 112. 

. Liiiiiey, C. E., 127.' , 

•Linsbauer, K., 319.' 

Liiitner, G.t'SOO. 

Lintner,!:?. J.,22.,’ 

List, ,E., 882. , 

Litelifield, H. G., 798. 

Llayd, G. G., 709. 

Lloyd, E. E., 1068, 1072, 1084. 
Lloyd, P. J., 282, 689. 
Lioyd-Baker, G. E., 588. 
Loebbead, IP., 051, 657. 

Loeliow, P. von, 144, 1U3S. ■ 

Loew, ()., 194, 727, 814, lOOS. 
LiitikT, F., 495, 694. 

Lobiminn, H., 958. ' 

Loir, A., 294., 

Lokot, T., 129. 

Loinondsov, P., 45, 

Lonuy, A,. 159. 

Ltadi,', 882. 

L(:k>i>, C. P.. 1097. ,, 

•Lop,, P.,A., m ' 

Lopez y Parra, R., 576,,64,&,026, 
Ijor.en,457. 

Lotzy,J.,121., b' 

Lontduiik^K.,, 778. . ' ," v ■ 

I Xmnghridge,, E. H,,410. " 
i Lminsbiiry,',G.,F., 470,A59, 763, 
' ,,1065,'im'.' 

I Loveland, Cr. A., 127* ' 

^ Lovell, J. H„ 870. : 

Low, A., 442. 

Lowe, V. H,, 63, 66, ,;'l7CI,' 17.3,, 865, 
y, 871* 

•L'libanski, F., 198, ,643. ' ' 



1112 


EXPEEIMEWT STATION EECORD. 


Lacet, A.,289. 

Luc'xou, K., 311. 

Luckliurst, E., 744, 

Ltulwlg, E., 28, 

Luedecke, G., 826. 

Liieliiiianii, J. G-., 458. 

Lugger, 0„ 170, 361, 468, 861, 864, 
Liilirig, JI., 659, OOO. 
Liikens.T.r., 455. 

Liuiiia, C., 125. 

LiHide,H.P.,S87. 

LimdgTeii, J., 495, 591. 

LiiiidiB, K. 496, 790, 

Limge, G., 112. 

Lutz, L.,316, 700. 

Luxmoore, C. M., 327. 
Lyasiiclieulco, P., 623. 

Lyman,, C. E., 877. 

Ly lie, J., 1067, 

Lyon, T. L,, 200, 240, 279, 839, 1030. 
Lyon, T. T., 252, 800. 

Lyon.s,C. J.,429, 620. 

Lyons, P. E., 127. 

Lyiidakiaiiov, S., 997. 

McAdio, A. G., 126, 127, 322, 409. 
McAlister, J . A., 900. 

Me Alpine, A. K., 1028. 
McAlpine, D., 214, 321, 659 
McEryde, J. B., 149, 298, 299. 
McOalvO, J., 394. 

McGartliy, G., 659. 

McClatcliie, A. J., 230, 239, 414, 
714, 833, 847, 850, 855, 888. 
McConnell, P., 285. 

McGiie, J. J., 80. 

McGullocIi, C., 190, 495, 1091. 
McCurcly, C. W., 313, 327, 340, 398. 
McCurdy, E. C., 592. 

McDonnell, H. B., 229, 527, 528. 
McDonnell, M. E . , 83, 298. 
McDoirell, J. S., 199. 

McEachran, D., 592, 694. 
MoFadyean, L., 92, 190, 194,291, 

394v; . 

McGann, E. .W.,' 127. ■ ' ' 

'McGill, A., ''672. . 

McKay, A.B.,, 241, 415.' 

McKay, G.'L.,285,:984, . . ■ 
McKeen,B.K'.,971. 

Mclvellar, H., 766. 

McKenna, C. F., 1100. 
MeKenney,K, E. B., 818. 
McLaren, J., 436. ' , 

McMurtrie, IV., 1100. 

MeKeely, J. T., 972. 

MoWceney, E. J,, 948, 
MaoBride, T.E., 515. 
Macdonald, A, 0., 444. 
Macdonald, G. U-, 457. 
MacDongal, D. T., 24, 28. 
Macdougald, G.L)., 313, 1084. 
MaeDougall, R, S., 168, 263, 272, 
424. 

MacDowall, A. B., 31. 
Macfarlane, J. M., 818. 
Macfarlane, T., 672. 


Mackay, A., 820, 831, 850, 853, 876, 
894. 

Mackenzie, W. G., 135, 437. 
MacKinlay, G., 251. 

MacLeod, 778. 

Macmillan, C., 1014.' 

Macoiin, ML T., 547, 548, 844, 942. 
MacOwan, P., 556, 

MaePhenson, D. M., 490. 
Maccitieeii, J,, 291. 

Madsen, S., 789. 

Madsen, T., 694. 

Maercker, M., 331, 505. 

Maducci, 592. 

Magnus, P., 261, 322,948,949. 
Magriider, AV. T., 415. 

Maiden, J. H., 220, 355, 858, 894, 
1015, 1052. 

Maillard, L., 814. 

Maire, K., 1015. 

Maizidres, 39, 138, 228, 229, 230, 
528,529,917. 

Majatorovid, E., 481,813. 
Makarov, O., 894. 

Malet, F., 444. 

Mallarian, C. H., 200. 

Mallet, J. W., 374, 510, 813. 
Mallett, G. B., 165, 478, 947. 
Malley, F. W., 273, 

■Mally, C. ML, 62, 499, 871, 952. 
Malmdjac, F., 526. 

Malpeaux, L., 136. 

Maltzev, M. A., 592. 

Malvoz.E., 493. 

Mancini, C., 842. 

Manfredi,L.,90, 995. 

Maugin, L., 860, 948. 
i Manley, J. J., 434. 

Mann, K., 90,661, 672. 

Mansfield, E. E., 99, 928. 
Mansholt, J. H., 442, 539. 
Manson, M., 319, 747. 

Maciuenne, L., 20, 55, 1056. 
Miiragliano, E., 795. 
Marbary,J.B.,127. 

Marckal, P.,958. 

MareWewski, L., 510, 710, 814. 
Marcus, E,, 706. 

Marcuse, J., 183. 

Marean, E, B., 620. 

MarOchal, 393. 

Marg, A, P., 443. 

Mari, K.K., 893, 895. 

Marie, C., 1007. 

Marie-Davy, 32. 

Marion, J. H., 650. 

Markevich, O.I., 694. 

Marks, 797. 

Marlatt, C. L., 265, 274, 950, 951, 
"'■952,953. ^ 

Marmier, 133, 

Marneffe, G. de, 80. 

Marpman, G., 33. 

Marre, E., 135, 540, 1037. 

Marsac, 888. 

Marshall, A., 310, 313. 


Marshall, C., 289.. . 

Marshall, C. E., 386, 390, 1085. 
Marshall, W., 427. 

Martin, G., 1085. 

Martin, H. T.,453. 

Martinet, G., 184. 

Martini, 112. 

Martinotti, F., 112. 

Marvin, C. F., 223, 4f}2, 621, 810. 
Mascart, 1000. 

Mascart, E., 311. 

Mason, S. C., 938. 

Mason, AV*. P., 312. 

Massalongo, G., 1065. 

Alassart, M. J., 110, 

Massee, G., 167, 360, 362, 469, 555, 

1000 , 

Massey, AVL F., 153, 497, 1047. 
Ma.sson, 526. 

Massone, A., 688. 

Mastbaiini, H., 593. 

Mathis, 192. 

Matliisou, F. E,, 52. 

Matrion, 191. 

Matsumura, M., 476. 

Alattirole, 0., 275. 

Matvyeev, V., 895. 

Matzuschita, T., 287, 593. 
Manghan, P. AY, ,900, 

Manmene, E., 293. 

Mauri zio, A., 906. 

Alawley, E., 649, 911. 

Maxwell, H., 194. 

Maxwell, E., 649, 

Maxwell, AVL, 497, 507. 

May, W,, 657. 

Mayer, A., 23, 310, 

Mayer, G., 852. 

Alayer, E., 759. 

Mayer, G., 694. 

May et, A" . , 658, 765, 767, 871. 
Maynard, H, L., 699. 

Maynard, S. T., 174, 477, 543, 852. 
Maze, 218, 317, 1015. 

Alazhdrakov, T., 1091. 

Mazza, G., 478, 495. ■ « 

Mead, C, E., 499, 767, 

Mead, E., 95, 96, 294, 407, 412, 798, 
1094. 

Means, T. H., 131, 133, 434, 729, 
912. 

Meehan, J., 154. 

Meehan, T., 121, 398, 400, 010. 
Meek, A.» 494. , , 

Meillere, G., 419. 

Meissner, P., 93. 

Melick, W.S.,940. 
Mell,P.IL,145,154.;' 

Mendez, J., 795. 

Mer,E.,28. 

Mercanti, F., 997. 

Mercier, F., 92. 

Meredith, V. C., 397, 

Merriam, C, H., 428. 

Merrifield, F., 870. 

Merrill, L. A., 663, 1091. 



IKDEX OF NAMES, 


1113 


Merrill, L. H., OIU, G59, ftCO. 
Merrill, 'U. W., 900. 
Meslieliiiflinieiikrj, 'M. T., ?!03. 
Mestre, C., 174. 

Metclmikofi, E., 794. 

Meiileman, E,, 12S. 

Meiileaaere, 0. do, 52. 

Meyer. C., 87. 
iIeyer,F.Tr.,fi50. 

Meyer, W., 515. 

Meyer Iioffer, 'W'., 704. 

Mes, C., 133. 

Mieliaelseii, AV., 429. 

Miclielsen, H., 458. 

M-iclioii, »T., G58. 

Middleton, T. H., 140. 

Miles, E. H., 832. 

Millardet, A., 262. 

Miller, D. B., 850. 

Miller, M"., 650. 

Mills, A. T., 200. 

Alindeii, M. Ton, 424. 

Mingaye, J. C. H., 230. 

Mislin', A. E., 443. 

Mitcbell, A. J., 127. 

Mitchell, A. S.,872. 

Mitchell, G. A., 440. 

Mitchell, R.B., 200, 297. 

Mitchell, "W. L., 297, 777 
Mitscherlicli, A., 1022. 

Miyabe, K., 910. 

MloiiKiansky, A. E., 747. 
M0erk,F.X.,112. ' ■ 

Mohr, C., 59, '556. ' 

Motahetzki, S. A., 371 478,. 563, . 
566. ' / 

Molenda, 0., 905. 

M'oller,E.,81,86. ' 
M'ol!iard,M.,910. 

Momsen, G.,.108L, 

Monahan, A. C,, 128, 222, 432, 715. 
Mcrtgonr, 394. ■ ■ . 

Monnot, C., 381. 

Monrad, J. H., 490, 976. 
Montemartim, L., 221, 261. 
Montgomery, T. H., 428. 
Monvoisin, A., 489. ' 

Mooers, C. A., 298, 903. 

Moore, A- L., 1097. 

Moore, 1038. ' ■ : ■ 

.Moore, d. S., '253, '821, 1079, 1080. 
Moore, V. A., 290, 291, 492. ' 
Moore, W. L , 126, 223, '39.7, 431, 
621. 

Morachevsky, T.., 658. 
Morard,M.G.,194. 
iforeigne, H ,'813.. 

Morel, C., 697. ', . . 

Moreno, 'P..,'29S. 

Moreno y Anda, 31, 

Morgan, H. A.., 588. 

Morgenroth, 790-, 

Morini, F., 905. 

Morn'e?, C. T.,7I)6. , 

: 'Morot,289. ' ■ ■ ' 

.MorozoY.,'G.'F.,434. ' ' 

' Morimrgo, B., 696. ' 


Morpurgo, G., 23, 814. 

Morrill, R., 851. 

Morris, B., 101. 

Morris, O. M., 929. 

I Morris, R.C., 195. 

I Morrow, G. E., 09, 1002, 1036. 1069. 
I Mor?e, F. TT., 138, 178. 

I Morse, W.J., 318. 

I Morseill, R., C94. 

I Mosley, S. L., 1065. 

Mosselroan, 191. 

Mossman, R. G., 517. 

Mo.s 2 eik, 0-, 341. 

Monillefert, P., 942. 

Moiissn, G., 1091. 
Mneller,T.,299. 

Muir, J., 438. 

Miiller,F.,496, 862. 

Miiller, J.,290. 

Mtilier-Thurgaii, H., 320, 932. 
Miiller von Berneck, R., 706. 
Muller, W., 428. 

Mumford, H. "W., 99. 

Mimcy, T. E., 323. 

Muiik, I,, 778. 

Mimson, L. S., 528. 

Munson, T. T., 399, 650. 

I Miinson, \F. M., 153, 262, 399, 709, 
I 90S, 909, 928, 929, 931, 1099. 

Mtintz, A., 449, 576. 

Murkland, C. S., 406. 

Murray, J. A., 140. 

Musgrave, J. S., 699. 

Muskett, P. E., 278. 

Mnt;,B.J.,892. 

Mutschler,L.,2i3,312. 

Miittrich, 718. 

Myers, J. Am 331. 
Myrick,H.,476. 

Myrsten, C. J 97. 

Nabokich, A., 710. 

Xadson, G. A., 555. 

Nagel, 658. 

Kagle,d.CM415. 

Na8h,G. F.,1037. 

NaatukoT. A., 126. 
Nandin,C.,27,300. 

Navarro, L., 125. 

Neale, A. T., 141, 185, 189. 
Nedokuchaev, N. K., 636. 
Needham, J. G., 562. 
Nefi;j.B.,453. 

Nelson, A., 53. 

Nelson, E., 1015. 

Nelson, E. W., 428. 

Nelson, Jm 125, 714, 791. 

Nelson, S.B., 997. 

Nerking, J., 419. 

Ness, H., 120, 247, 499. 

Nessler, 167. 

'Nestler,A.,321. 

Neubauer, H., 311- 
Neumaim, A., 705. 

Neumann, R. O., 380, 778. 
Newcombe, F. G., 124. ■ ■■" ' 
Newell, F. H., 94, 196, 796. ■ ': 
NeweE, Wm499,657,958. 


Newinan, G, 298, 1098. 
Newman, C.B., 242, 

Newman, G., 714. 

'Newman, J. S., 43.9, S34, S35. 

I Newport, H., 744, 1048. 

Newstead. R., 765. 

Nicholson, H. H.. S39, 

Nicolle. 192. 289, 797. 

Nicotra, L., 113, 

Nielsen, H. P., 500, 

Niles, E. P., 173, 191, 288, 404, 1074. 

I Niles, W. B., 290. 

! Niison, E,, 942. 

I Niison, L. F., 86, 331. 

Nilsson, N.H., 241. 

Nishet, J.,942,1052. 

Niven, J'., 193. 

N'oack, F., 59, 260, 644. 

Noack, 0. G., 192. 

I Nobbe, F.. 318. 

Nocard, 790, 894, 1091, 1092. 

Noe, G., 957. 

Noli, A. F., 1052. 

Nomura, H., 67. 

Nordbauseii, M., 322. 

Ndrgaard, T. A., 491, 99 1 . 

Nosske, H., 694. 

I Notarnieola, N., 494. 

Nourse, D.O.,lS3, 925. 

Novalhos y Balbuena, E., 92. 
Novik, P.,198. 

Novy, F. G., 125, 509, 511, 715. 
Nowacki, Am826. ■ 

Nowoczek, A.|5G. , 

Noyes, G.Hm'127. 

Niisslin, O., 564. , , , 
Nuttall,aH.F..92,56l,9e5. ; 

Nuvoli,R.,138. 

Nyemetz, T., 50, 152. 

Nypels, P., 167, 458, 950.' 
Nys,A.,1047. ' 

Nystedt, S., 91, 1091. • 

Oeherg, K., 972. 
Oettinger,G.,112,904. 

Offer, f . E., 672. 

Ogden, A. W., 777. 

Oger, A., 744. 

Oliver, G. W., 152. 

Ollendorff, G., 905. 

Olwe'll, J.T.,'10'98. ' ■ 

Omelknsldv'V'., 424, 711,827. ■ 
Omnis, 250. . . 

Omori, J., 949. 

Olio, N., 910. 

Orr,M-.M.,167. ' 

Orton, "W. A'., 100, 318, 353, 'aJ54,. 
355, 361. 

O'Shorn, H., 476, '760, 1064. , ■ ■ , ■ 
OslK>riie,'T. ''B.M:'309, ''ai'04705. ; 

O- Shaughnessy, . ''F- R., , 213. 
Osterspey, 145. , 

' 0'Ste.rteg, 193, m, .494, ,'678^679. ' 

OsterwaMer,., .'A.,' 19®1- 
' . Ostrander, d'.E., 128,222,432, 715. 
■O4isyB.'H.','199,"487,'1037,;' ■■ 

'^ 'Ototaski, P. '¥m 32, 434, US, 826: '' 
'..'Ott, E., 511. ■ 



iil4 


EXPEKIMENT STATIOK RECORD, 


Ottavi, o2:i. 

Olio, IL, ;'l, 641»( 851. 

Oiitraiii, T. S., 126. 

Oorrirr, E-. 

OvertoB, E., 11 121. 

OTfeiis, II., 285. 

Paddock, "W., 40. .52, 172. 
Paglitmi, L., 478. 

PagTtoiil, A., :.:2, llS, 841,815, 
Pai^ue, B. S,, 12(5, 128, 440, C22, 
1098. 

Palier, E., 540, 

Paige, J. Ik, 591, 098. 

Palladiii, AV., 421, 515, 707. 
Palmer, T. S., 425. 

Pammel, L. II., 410, 455, 407, 651, 
709, 714, 1090. 

Pannwitz, Jv,. 175. 

Punster, T., 01 S. 

Paris, (1., SI 3. 

Park, A., 995. 

Parker, E., 548. 

Pannclee, C. L., 312. 

Paro.issien, P., 4119. 

Parratt, P. J., 171, 200, 274, 1066. 
Parry, E. J., 618. 

Parsons, S., jr., 852. 

Partliiel, A., 618. 

Paspelow, W., 476. 

Passerinl, N'., 715. 

Passy, L., 547. 

Passy, P., 261,273. 

Paterson, J, W., 332, 876, 1028, 
1071. ' ' 

Patten, A. J., 1097. 

Patten, C.Ir., 399. 

Patterson, H. J,. 440. 

Patterson, J. K., 407. 

Paulcke, W., 657. 

I’ayiie, J. E., 323, 339. 

Peacock, il. W., 1038. 

Pearson, A.kT., 228, 1038. ' ' 
Pearson, :E., 591,696,995. ' . 

■ Pearson, 'K. A., 984. ■ , 

..peck, AIR., 370. 

•■P.^ens, 191, . 
peglion, 128,362. 

'' Pelleriii, 882. . 

;p43llety;H.,'213, 443, 509. 
yPellissier, J., 331, 

Peneveyre, F,. 476. . 

Pennell, A., 127. 

Fenny, C. L., 141, 185. 

Pepin, 51. 

Pepper, F. E,, 84. 

Pern, C., 870. 

Pere:a^ G., 995. , . 

Perijande, T., 871. 

Perkins, A. G-., 511. 

Perkins, A. J., 273. 

Perkins, AA^. 11.. 1022, 1068. 
Pernter, J. M., 323. 

Perrand, J,, 262, 358, 871. , • 
Pennncito, E., 592. 

Perry, T. 0., 195. 

Peter, 49B. 

Peter, A. M., 314, 627. 


Fctermmui, A., 79,284,497,1026. 
Peters, A., 1087, 

Peters, A.T., 493, 697. 

Petersen, P. Y. F,, SS7. 

Petersen, T., 167, 556. 
Petropavlovski, T. N., S96. 
PetrimkcAvitscli, A., 767. 

Pettee, C. H., 128. 

Petterson, O., 223, 

Pettit, L. H., 99G. 

Pettit, 11. H., 9,54, 957. 

PeyroD, J., 66. 

Pleliler, E., 694. 

Pleiffer, X., S7, 134, 281, 380, 506, 
831. 

Plliiger, E., 22, 419, 883. 

Plnld, E., 393. 

Pludps, G. S., 539, 723, 819, 835, 
873, 877, S90. 

Phillips, J . L., 455. 

Phillips, AY. F. E., 30, 221, 222. 
Phi.salix, G., 291. 

Pichard, P., 182. 

Pickcl, J. M., 984. 

Piercy, J. C., 127. 

Pierre, L., 744. 

Pieters, A. J., 408, 748. 

Pike, K., 747. 

Pillana, E., 651. 

Pillslmry, J. P., 452. 

Pinart, A. L., 451. 

Pinchot, A. R., 900. 

Pinchot, G., 451, 457, 745, 855, 900, 
938. 

Pinchot, J. 'AY., 900. 

Pincot, R., 172, 657. 

Pindeil, L.iy., 126. 

Piper, C.Y., 1055. 

Pitsch, 0., 144. 

Pittnek, B. C., 233, 438. 

Planitz, A. von der, 758. 

Plelm, B., 888. 

Piimmer, H. G., 91, 592. 
Plotti,G.B.,796. 

Plowright, C. B., 262, 467, 949. 
Plumli.G. S., 191, 219, 285, 300, 667. 
Poda,E.,183. 

Podvnisotzki, Y. V., 893. 

Pogson, F., 184. 

Poiranlt, G., 300. 

Poisson, 1049. 

Polak, K., 958. 

Polferov,Y.,893. 

PoUacci, G., 1015. 

Ptdovtsov, V., 816. 

Polyakov, D.j 896. 

Pomeroy, R"., 1049. 

Pommer, 361. 

Pompen, J. B., 166. 
l»onB,J.,172. 

Ponsot, A., 419. 

Popenoe^B. A.,199,272. 
Poppleton, 0. 0., 271. 
PoqnilloniF., 903. 

Porchinski, I., 663. 
Po.snervG%,,672.- 
Potapenko, I. ISf., 896. 


Potel, II., K7L 
Potter, A. T., 767. 

Potter, AI. C., 1061, 

Potto vin, H., 511, 700, 7J5. 

Poiiget, 618, 

Poulton, E. B., 870. 

Po 1 iiid, C. rX., 91, 695, 796, 1080. 
Pouret, 618. 

Pouriewitscli, C., 221. 

Poiirrian, A., 1085. 

Powell, G. H., 362, 399, 453, 473 
563, 845, 937. 

Powell, G. T., 900. 

Power, T. C., 1092. 

Pozzi-Es(^ott, M. E., 509. 

Pradel, C., 1026. 

Fradel, E. C., 351. 

Prantner, fl., 67. 

Prasse, H., 697. 

Preble, E. A., 429, 

Prcgl, F., 419. 

Preisz, H., 707. 

Prettner.M., 594, 1092. 

Preusse, 893. 

Preyer, A ., 1056. 

Prianisimikov, D. ET., 321, 527. 
Price, H.L., 128, 851. 

Price, R. H., 247, 1048. 

Price, X.M., 297.,, 

Price, YT.B., 699. 

Priego, J. M., 443. 

Prillieux, 700, S71. 

I Primrose, H. Y’"., 278, 600, 900. 

I Prince, L. B., 298. 

1 Prinsen-Geerligs, H. C., 146, 905, 
i 911. 

Prior, E., 420. 

Prost,328. 

Pninet, A., 260, 357, 362, 758. , 

Puldialski, Z. G ., 1091. 
Puriewitsch, K., 822. 

Pybu.s, G. E,, 442.' 

Pynaert, E., 262. 

Pynaert, L., 469. 

Quaintance, A„, L., 864, 952, 1 100, 
Quajat, E., 870. 

Quiiicey, Z,, 340. 
Qiiiim,G.,548,650,l'047. ' 
Rabinonitsch, L., 193, 078, 679. 
Rabland, E., 577. 

Raciborski, M., 146. 

Radals, 465, 949. 

Rafter, G. AY., 1093, 1094. ' 

Ragan, YGH,, 400. ' 

Raikow,P,N.,6l9. 

RaiUiet, A., 92, 429. 

Ralio y Campiizano, J., 843. ' , 
Ramaley, F., 28. 

Ramann, E., 910. 

Ranim, E., 81, 86, 483, 885. 
Ramond, F., 394. 

Ramos, A., 192. 

Eano, 1\ Yk, 140, 145, 146, 147, 152, 
153, 159, 235, 707. 

Ranina, S. K.,- 1090. 

Puankin.J. M.,61, 1062, 

Ransom, A. McB., 297. 



Rap|.>,,R..7J;:J, , 

RiiSftn, G. E., ‘Ji”). 
liatliiiy, E., 759. 

Eatlilnin. M- J., 4‘2>u 
Ilat’oiii, E.,S5i. 

Eiitz, S. von, 697, 797. 

IhiiidniTz. 11. W., S74. 

Havant, r., 394. 

Kavaz, L., 53, 122, 167. 
llaveiiel, AL P., 193. 

Itavvliligs, T., 499. 
llaymoml . .1. 11 . , 415. 

Eexikes. C.J:,995. 

Iledding. 11. J., 30, 39„ 1.38, 841, 
lOlS, 1030. 

Het'd^Xn., 693,997. 

E£' file-. Bey, 593. 
iifc>geiil«<jg£>n, 8T0. 

Eegner, 4,4.. 104, 494, 795. 

Pel}. L., 563, 655, 657. 
Ileidieiiltacli, H'., 600. 
Eeia,II.F.,799. 

Eeiiiluirdt, C>., 1015. 

Eeinliart, X. E., 494. 
lieinlve, J., 710. 

EeiiLscli, A., 905. 

Eeitinair, ()., 34. 
ileioy, 193. ■ 

Eeiiiy, T., 24,0, '531, 643. 

Eeiiiiie, W., 042, 672. 

Eepiqriet, 289. 

.Repp, J.J., 199. 

Rewl, A., 592. 

Reiiscli, H., 744, „ 

Rente, r, E.,, 765. ' - 
Reuter, M., 1085. , 

ReyuoMB, J. B., 621, 632v 625, 087. 
99a' 

Reynolds, M. U., 10,92. 
Rey-Pailliacle, J. de„ 1076. '■ 
Rliocliii, S., 39, 625, 710, 734. 
.EieIpE.C.,499. 

,Ricl5arila, E. A., 1S3. 
RiGli,ar<ls.T,W.,313. 
Bicliardsoii, H. P., 297. 
RJclmio,iid, 11. D., 213, 281. f518. 
Rltieal, S., 582. 

Bitigaway, C. B,, 1017, 10'22. ■ 
Riegler, E.,214. ■ 

Eigaur, ,E:.,'888, 

E1gaux,,E,, 883. 

Rim, T.'E., 1051. 

Riinpau, W., 540. 
Eiufelmanii,'M., 526. . 

Eitlawl, K., 81.,;, 

Eitiseiiia-BcfS, X., 175, 1065, 

1060. 

Rivers, T.P., 300,' 

Riviere, G., 540. ■ 

Robb,'!)., 688. ' 

Roberta,!!!!, G-. A., 398. 

Roberts, I. P., 1099. ' 

Roberts, j. A 1,097. , ' 

Roberts, "W-J., 1094.',, „ ' 
Robertson, J. W., 547. ■ 
Rol}erteou,E.,'m83l,885, : 


I'NDEX OF KAM.es. 

Robert.son, .S., 23. 

Robertson, W. “\T„69i>. 

Robin. M,, 92. 

Robinson, B. L.,r2i. 

Robinson, J. T., 398. 
Roeea,E.,B51. 

RockafelloTT, B. F., 199. 

Roder. 1092. 

Roilet, A., 795. 

Roe,R.S., 4:b 44,51,97. 

Roger, 192. 

Roger, E., 31. 

Rogbvski, C., 299, 435, 83(». 
Rolimann, F., S13. 

Rolfe, G. IF., 20. 

RoRs, P. F., 730. 

Rolland, 547. 

Roilins, O. B., 99. 

RoIIot, a. K,,252. 

Roniielli, A., 489. 

Rongger,X., 111. 

Root, E. K., 870. 

Itope, G. L., 429- 
Roper, G. C. B., ti44. 

Ro.sa, E. B., 372, 576. 

Rose, X. M., 428. 

Ro.se, P. S., GOO. 

Roseujann. R.. 184. 570, 973. 
Rosenbuseb, B., 795. 

Rosengren, L. F., 87, 714. 
Rosenheim, O., 661, 906. 
Rosenkor, K. K., ill. 

Rosier, C.H., 213. 

Ross, B. B., 205, 202, 1026. 
Ro.ssiiiski, B., 764, 

Rosso,,794.' 

Rost, E., 778. 

Rostnip, E., 322. 

Ro.strax>, 0., 55. 

Roteh, A. L., 1018. 

Roth, F., 746. 

Rotbeiibach, F., 715. 

Rothert, IT., 814. 

Rotlirock, X. T., 941. 

Roiiclies, X., 193, 390. 

Eon X, 804. 

Roux, E., 20. 

Ro wlee , W. W. , 708. 

Roy, E.,5G2. 

Roze, E., 273, 454. 

RinlXick, X. A., 285, 1085. 
RiuMph, J.,251. 

Ruggeri, R., 23. 

EuS;O.,905. ■ 

RufSn, A.,S88. 

Riillmann, TT., 125. 

Runyan, E. G., 205. 

Russell, F. L., 987. 

Russell, H. L., 125, 487, 517, 505, 
578, 579, 5£0, 581, 986. 

Russell, It. W., 937. 
R3'an,F.G.,312., 

Ryan, X. F., 690. 

Byan,X..X., 199. 

Eyaziiev, A., 896. 
'Eyley,A,M.,327. '■ ' 

Saass, C.', 192. 


1115 

Sabkliissi, H-, 223. 

SabrazoH, ,795. 

Saceurtlo, P. A., 469. 

Sage, J. R., ,126. 

Sagnier, IT., 299, 334. 

Bagaier, C. R., 275. 

Sajo, K., 173, 271, 272, 273, 274, 361, 
425, 477. 

Sakellarii), I)., 56. 

Salisbury. G. X., 120, 127. 

Salmon, D. 11, 494, 594, G97. 
Saiaiou, E., 658. 

Salvimily,, de, 7G7. 

Saiiia.>sa, P. , 120. 

Samborski, S., S96. 

Samoggia: M., 44. 

Sam.soii, II. L., 420. 

Saricliez, 11 11, 2SS. 

Samler.sori, E. I.)-,62, 27.3, 297, 370, 
i 477, 5G4, 1100. 
j Sanniiio, 52. 

[ Santrueek, R., 957, 

I Sarvie. C., 576, 

, Sargent, C. L., S24, 1U03. 

I Sargenr, F. L., 423, 970. 
j Sargent, G. IT., 313. 

Sasaki, C., 561, 

Sata, A.. 794. 

Satt(:‘rtlnvaite, X. M., 199. 
Siinberlieh, 145. 

Saunder.s, I). A., 817. 

Sauiidens, X., 900. 

Saunders, R. G., 606. 

. Saunders, VT. (Canada), 547, 831, 
. 857,874,94.2.' ' 

Saunders, W. (U. S. B. A.), 451. , 

■ Savast£ino,L.,59. 

SavignO, 895. 

Saylor, C. F., 535. 

Sayre, D.B., 594, 

Sehaeht, 241. ' . 

Scliatemilion, TJ., 971. 
Sidiattenfroh, A.,688. 
Seliaudinn, F.,658. 

Schellenberg, K. C., 949. . 
Selielleiiberger, 871. 
Selien€k,F.,4.24. 

Scheuke, T., 508. 

Schensno'vieb, S. L., 893. ' 
Sclierpe, IL, 610, 1036. 

ScMd row 1 tz, P . , 661, 006. 
Sclimbaeb, H-, 134. 

Schiiling, A.,643,733. 
Sebindelnieisar, 705. 

Scliiiiiller, 232. 

Seliipper, 'W. W., 1,063. 

Scbively, A. F., 817. 
Scblathblter, P., 193.' 

■ ScHegei, M.,191. "■ 
'SchUclit,A.,10i7. ■ , 

■'Seliloesing, T., 821.' 
'.Soiiloeaingj'P., jr,,lSI. 
Scbloasmann, A.,998, , 

Selimid, A., 1084. 

ScbiuM, H,, 1025. , 

" Selmtidt,iI.M.,696. ' 

Schmidt, J., '321. 



EXPEEIMEWT STATION EECOED, 


Scliiuoger, M.,, 705. 

SclHiioMt,371. 

Scliii€3iilowiiiid, V., 32, 711,' 831, 
1016. 

Scioberl, L., 593. 

Sclmi, 0. T., 306. 

Sdioug) E., 796. 

Sclioiiitz, os 321. 

Sclioyeii, V. 11., 06, 67, 765. 
Sclireiber, C., 529. 
Sclireiber,C).,93,495,895. 
Schrenk, H. you, 1061. 

Sobribaiix, E., 462, 750, 1057. 
Scbroeder, E. C., 991. 

Sell rti ter, C., 121. 

Scbrott, H., 889. . 

Scbiiard, E,, 932. 

Schlile, 173. 

Sebulte, J. I.,300. 

Schultz, F. N., 381. 

Seluilz, N ., 483. 

Schulze, B., 636, 888. 

SchiilKe, E., 71U, 1050. 

Sehiuuburg, 184. 

Schiitz, W,, 195, 290. 

Schuyler, J. 1)., 1052. 

Schwaii, 0., 1061 . 

Schwappaeh, aV., 458. 
Schwarzkopf, 0., 192. 

Scliweder, G-., jr*, 434. 
Schweiiiitz, E, xV. de, 89, 490, 987, 
988, 996, 997. 

Schweitzer, P., 1004, 1005, 1006, 
1008, 1042, 1043, 1068, 1075, 1076. 
Sclavo, 'A., 890. 

Scott, A. B., 151. 

Scott, A. a, 100. 

Scott, W.M., 368, 953. 

Sco vell, M. A., 206, 627. 

Sciibuer, F. Laiusou, 28, 219, 423, 
539, 709, 1015, 1032, 1033. 
Scttdcler, S. H., 66, 371. 

Sears, F. G.,959. 

,Seb©lien,J., 22'9. , 

Sebor, 706, 

; Seelhorst, fj. Ton, 923, 1037. 
Seely©,E. W.,'852. 
SeMert,W.,126.', 

Seiasl,; J„ 822., 

Selby, A. B,, 57, 142, 160, 162, 260, 
356,357,415,1046.' 

S€ddGn,B. Ii.,299. 

Sellergreu, G. A., 240. 

Sellier, 1056, 

Somichon, L., 294. 

Senipotowski, A. , 26, 44, 1022. 
Sempolowski, L., 311. 

Senderens, J. B., 759. 

Sendtner, B,, 882. 

Seneqnier, Il.,80. 

Senn, C. H., m 
Seno, K., 778. 

Serafini, A., 998. 

Se3X-»t,F,,87, ' 

Serre, P.,564. 

'Seasio»&, 

SessioBkt H, M., 241 . 


Sestini, F., 619. 

Seurat, L. G., 174. 

Seyda-Stettin, A., 23, 

Shadrino, E. A., 594. 

Sharp, D., 370. 

Sharp, P. F., 199. 

Sharp, T. H., 443. 

Sharpe, B. F., 430, G22. 

Sharpe, T. A., 831, 850. 

Shattuck, B. A., 200. 

Shavrov, X., 548. 

Shaw, G. W., 208, 446, 1034. 

Shaw, R. H., 297. 

Shaw, T., 175, 179, 184, 462, 587. 
Shchtrbarcliev, V., 341. 
ShchuseY, S. V., 1022. 

Shepard, aE.,741. 

Shepard, J. H-, 142. 

Shepard, L. J„ 800, 928, 929. 
Shepperd, J. H.,325, 331, 338, 339, 
779. 

Sherman, H. C., 1100. 
Shibata,Iv.,910. 

Sbinu, 0. H., 636. 

Shirai, M., 469, 861. 

Sbiver, F. S., 206, 918. 

Shoniaker, J., 145, 240, 294, 395, 
898. 

Shorey, E. C,, 310. 

Shreiner, 06. 

Shulov, I., 749. 

Shiitt, F. T., 462, 813,816, 826, 827, 
831,873,882,1036. 

Sliuttleworth, A. C., 304. 

Siegel, 92. 

Siegert,.F., 889. 
Sieglbld,M.,813,886. 

Siiberberg, L. A., 892. 
Siiberschiiiidt, 797. 

Simoes, A., 493. 

Simon, A., 463. 

Simonet, F., 862. 

Simons, A. J, J. B., 1022. 

Simona, E. A., 818. 

Simona, F.D., 312. 
vSimpson, jr., 748, 941. 

Sims, A. F., 127. 

Sintenis, F., 272, 

Sioussat, G. L. , 799. 

Sirrine, F. A., 257, 269, 273, 1065. 
Siv6ii, Y. O., 1067. 

SiTOxi, F., 694, 696. 

Sixt,E.,716. 

Sjoll6ma,B.,418. 

Sjoatedt, Y., 66. 
i Skertchly, W. P., 213, 

: Skinner, B. S*, 298. 

Skinner, H., 174, 
SlichteT,C.S.,5l9. 

Siingerland, M. Y., 173, 273, 368, 
370,476,866,1064. 
Sioane,P.O'C.,5U. 
Slosson,E.E., 1053. 

Smart, C.;, -882. 

Smart, J. H.,800, lOOl. 

Smeta, G.v831, 1025. 

Smith, A.W.,77^. 


Smith, C. B., 799. 

Smith, C.D., 43, 53, 188, 412, 698, 
779, 842. 

Smith, E. P., 944. 

Smith, F. C., 548. 

Smitli, G. A., 889. 

Smith, G. X., 715. 

Smith, H. M., 213, 705. 

Smith, J.B., 66,371, 5G2, 760, 704, 
868, 958. 

Smith, J. G., 145, 219, 339, 341, 423, 
709. 

Smith, J. W., 126, 127, 430, 821. 
Smith, L. H., 199. 

Smith, B. E., 159, 257, 551. 

Smitli, E. H., 525. 

Smith, Theobald, 93, 796,984,1091. 
Smitb, Thorn, 207, 313, 327, ?40, 
014. 

Smith, 478. 

Smith , Yb G., 58, 261, 949. 
Smoleimki, P. 0., 482. 

Smyth, E. A., 120. 

Smythe, A. T., 1000. 

Snellen, P. C. T., 767. 

Snow, C. IT., 575. 

Snyder, H., 418, 767, 812, 831, 843 
872, 883, 1018, 1090, 1100. 
Soave,M., 516, 1056. 

St>bernheim, G., 193. 

Snhut, F.,31. 

Sokhotaki, J. J., 98. 

Soldner, 313. 

Solla,948. 

Solonenko, M. P,, 340, 
SomerviUe, AY., 300, 355, 458, 494, 
700, 842, 1027, 1072, 1076, 1077. 
Sonn,S.,.313. 

Sonnensclimidt, 154. 

Soraiier, P., 60, 362, 372, 910, 949. 
Sorenson, C. AY., 87. 

Sore.ai, G.,80. 

Soule, A. M., lOO, 188, 280,284, 298, 
1076. 

SoutliWick, J, M., 957. 

Soutter, W., 220, 241, 315; 340. 
Sa%’iatOT, A., 623. 

Spalding, Y. M., 746. 

Spaulding, P., 1097. 

Spear, Y. L, 996. 

Speir, d., 696* 

Spencer, G.L., 482. 

Spencer, L. S., 44, 1038. 

Sperry, F.F., 353. 

Spoacbnew, X.T., 1061. ' 

Spica, M.,22.'' 

SpillmMi, AY 
Splendore, A., 515. 

".Bpoerer, B,, 561, 

'Sprague, J.D., 594.' 

Sprln'g, AY..,i2'9.,' 

Staohelhauaeii, L., 291. 
Stadler,E.,594. 

Staea, G., 91, 173, 174, 175, 371, 477. 
Stahl-Schroder, K., 35, 513. 
Stalker, M., 199. 

Stapf,0., 319. 



Sfarnfs,fLy.,147, 107,17:;L . 

Staiizi, 1’., 714. 

SUMflLS, T. C., 

Sti'lfldjKH, J. iL, jr., GTfl. 

'F. <3-.. 15-", iuSy. 
Sfwl<iuiu,H.l‘.,a9C. 
titftlruaiJ, J. il*) 2^S, 367. 
Stee^lmaii, A., 599. 

Stt'cl, T., 458. 

Steelt*, E. S., 450. 

Stein. T.. 22, 23.. 

SteiintZ', F., 31S. 

Stejneger, L., 42S. 

Sten‘Str.«»'m, O., 89, 796. 

Stenstrom, O. E., 193, €95. 

.Stern, A. ,L., 71a. 

Stewart, F. C., 57, 257, 1058, 1061. 
Stewart. H., 593. 

Stewart, •!., 441, 459, 788. 

Stewart, J. I),, Offd. 

Stewart, J. H., 34, 239, 774. 
Stewart, S., 290. 

St. Friis, 394. 

Stleiitenroth, 495. 

Stillman, T. B., 22. 

Stiiiiion, *T. T., 6o0, 1000. 
Stjerra.'lid.st, .0., 156, 750. 

St. Joliii, S. J., 199. 

Stock, A., 1007. 

Stock, F. Iv., 2,53. 

Slf.>ck bridge, H. E., 334, 37(3. 
Stcwtanaii, S.,393, 

StocAmaii, W...B., 42.0., 

Stokes, A., W., (376, .... , 

Stofclasa., J.i 121, 163, 217, B21, 529, 
.818, 918,948,1616.. .. , 

Stoll©, F., 1(3«7. .' " 

Stone, G. E., 25, 159, 551, 

.Stone, J. L., 237. 

Stone, 

Stone, li., 390, 497. 

Stone, W- E., 1097. 

Storeb, K., 904. 

Stottleiij.ver, W. B.. 9117. 
8towa8ser, li., 07. 

'.Strand, E., 66, ' 

Stratton, It. W., 1085. , . 

Straub, W., 483.' 

Strauss, I„ 494, 

Strebel, 20.36. ' 
Str6bel,M.,92,593,'794. ' 

Street, J. P. , '720, 777, .8.29. 
Stri'iigfellow, H. M., 937, 1047. 
Strobmer, F., 481, 576. „ 

Strong, L. M., 20(1. 

Stroyev, P. N., 52, 154. ' 
Stwart^F, 342. 

Stobbe, L., 996. 

Stttbbs.TT. C., 28, 39, 67. 146,' 230, 
'"3'S7. ; ' . . 

St opart, IF F., '430.' 

StiirgistW. 0.., 715, 7,54, .755,' 757. 
Stutte vant, E, L. , 23,' 'Sto. , 
Stutzer, A.', . 3 . 9 , 110 , 331, 443, 'Sli, 
715,789, 

Sulin, .895','99S,, 
SaBiiu©Ts,'.W.,L., 138, 340. , 

' 9145— No. 12— 


INDEX .OF NAXES. , 

I Sjista, J., 484. 

Snsuki, TJ., 511. 

I Swai'ii. S. II., 289. 

{ Swalm, A, W., 907. 
i Swaving, A. J., 312, 320, 451. 
Sweetser, W. S., 436. 

S wieci cki . B, Ten , 321 . 

Swingle, W. T., 399. 548, 1047. 
SAvitzler, I., 800. 

Sylriac. 1 72. 

Sjme, TT. A., 600. 

Symons, G. J,, 818. 

Syniewski, W., 814. 

Taber, G. L„ 309. 

Taeke, E., 506. 

Tuft, C. P., 547. 

Taft, L. II., 50, .57, 64, 99, 153, 250, 
252, 274, 275, 400, 931, 1047, 1059. 
Tamturier, E., 80. 

Tairov, 745. 

Tiikaba\"asli3. S,, 710. 

Taliaferro, AV. T. L., 297. 

Taiiere, 44, 361, 1084. 

Tanner, T. Af., 899,3098. 

Tapkon, A., 696. 

Taramiklsiii. A". A.. S93. 

Tardent. IT.. A., 240. 
Targioui-Tozzetti, A., 475. 
Tartakovsky, M., 280. 

Tassilly, E.,^432. 

Tate, Pt., 458. ^ 

Tavallazzi, T., 289. 

Taylor, H., 290. 

Taylor, O.M., 734. 

Taylor, IF L., 60. 

Taylor, vS.T., 688. 

Taylor, AF. A., 400. 

Teddie, J., 10a5. 

Teeters, J. L., 499. 

Teetz, 797. 

Teis^erenc de Bort, L., 517. 820. 
Ten Eyck, A. M,, 215, 226, 325, 
331, 338. 

Teodoresco, E. C., 119. 

Topper, J. G. O., 958. 
Terraeciano, A., 443. 
Thatcber.Pt.AA^., 297. 

Theobald, F. AT., 392, 427, 495. 561, 
" 712, 765, 766, 76'7', 870, 9.50, 
Theoktistov, A,, 122. 

Tlneiilier, H., jr., 250. 

Thiele, E., 155. 

Thiele, P.,443. 

Thiele, B., 174, 950. 

Thierry, A., 548. 

■ Thie.s8en, A- H., 222. 

Thiry, L., 1038. 

TMseltoa-Dyer, W., 1053. 
Thomas, H., m 
Thoniassen, 290. 

Thompson, C. B., 818. 

Thompson, J. B-, 734. 1039. 
Thompson, AA'". O., 380. 

Thoms, H., 482,619. 

Thomson, A., 460. 

" Thomson,. G. S., m, 188, 688, 790. 
Thomson , H. M , , 542. 

-2'' ' 


ltl7 

! Thome, C. E., 228, 6»1, 92B. 

! T'hornc, Ji, T., 094. 

I Thorp, F.H., 212. 

! Thuma, A., 956- 
Tldsweli. F., 695. 

Tiemanu, 537. 730. 

Xilli'nglm.st, J. A., 262, 641, 642, 
908,914,915,924,044. 

Tiiiij)e, H., 311, ' 

XliLsIey, I. D., 39S. 

Todaro, F., 50, 157, 750. 

Tockl, M.Tv.. 200. 

Toilens, E., 3(>4, 705, 706, 910. 
Tolman, C.F., 622. 

Tolomei G-., 321, 355. 

? Tomar0%'', 893. 

ToraasczeTski, E,,'694. 

Toperkor, 3., 28. 

Torralba.s, ,T. I., 79(1. 

Tortolli, AI., 23. 

'I Toinney. J. AT., 253, 458, S42, 850, 
j S5.8. 

I Toureliot, A. L., 578. 

I Towar, J.D., 1037. 

I Tower, 0. F., 213. 311. 

To wnse'ad , G. H. T . , 298. 
Townseiul, €. O., 260. 1055. 
Townsend, T. F., 127. 

Trabnt, 644, 657, 659, 917. 

Tracy, S. M., 381, 1099. 

Tracy, AF. AF,, 1099. 

Traphagen, P, AF., 223, 305, 441, 
537,823. 

Trasbot,2in. • 

Treiner, Ak, 766. 

Treleaso, AA^., 1099. 

Trcmpel, G., 185* 

Trillat,A.,228.' 

T roes ter, C., 394. 
Troili-Pelerssou, Cr., 284. ■. 
i Troncet, L. I., 80. 

Troop, d., 657. 

Trotter, A., 562. 

Troucliot, C., 166, 

True, A. C., 98, 397, '407, 408,412, 
498,799. 

True, G. H., 186. 

Truelle, 294. 

Truffaut, G., 049. 

Try 1)0111, F., 1066. 

Tryon, H., 256, 372, 556, 658, 956. 
Tschermak, E., 710. 

Tsuneto, Iv., 733. ' , 

Tuck, AY. H., 200. 

Tucker, G. M., 506, '699, "910.':' ■'■. ■ 
Tnrkin, E.,49G, 593. 

Turnbull, E,, 515. 

Turner, F., 220. 

Turner, Gv^SSJ''' ' '■'( '' 

Tutt, J. at., 765, 1064. 

Tyler,. W.AF., 395.^ 
Tyuraaoryezoy, A* E.* 894, 

! Ude,M.,7«. 

01bri0ht,E.,TO5 
' Ulrich, 

' Unwin, AF.O„m, I 

'{ TTrasov, S. P,, 779. 



1118 EXPEEIMENT STATION KECOKD. 


Usoitzev, E. X., 594. 

VadaTa,510. 

Yaetli/J'.G., 

Yallee, H., 202, 799. 

Van alter, P. 0., 29S. 

Van Breda de Haaii, J., 711. 

Van Baniiiic', G,, 592. 

Van Beiiiaii, H. E., 399, 

Van, den Berek, L., 732. 
Vanderpoel, A., 184. 

Van der SIiiiJ.H, D., 92, 694. 
VaiideveMe, A. J. 121, 353. 

Van cld Velde, H.. 693. 

Tan deVeii, A. J., 320. 

Tan Deventer, C. M., 811. 

Tan Dyke, T.S.. 294, 597. 

Tan Engelen, A., 284, 312, 489. 
Tanlia, J.,856. 

Tan Haarat, «T., 748. 

Tan Haaatcrt, J. A., 734. 

Tan Hoiiten, G, H., 397. 

Van Lynden, A. F., 56. 

Tan Melckebeke, E., 5il. 

Tan IJorman, H. E., 340, 667. 
Yanniiccmi, T., 28, 59. 

Y an Eijn, J. J. L,, 487,' 

Tan Bombnrgli, P,, 12] . 

Tan Slyke, L. L., 238, 241, 917. 

V an ZIJ verden, J., 495 
Varlikb,T.K.,59. 

Vawter, C. E., 299, 900, 1098. 
Vernon, J. J., 899, lOOO. 

Terry, X.C., 577. 

Verson, E., 370, 870. 

Vert, a., 657. 

Viala, P., 159- 
Yibrans, 827. 
Vietcli,F.P.,297,i528. 

Vifitb, P.,284, 975. 

Vigna,A.,60. 

Viildle, A. de, 434, 577, 644, 1022. 
Villon, A, M., 618. 

Vilmorin, H. L.de, 3, 201, 300, 547 
VincenkeUer, W. G., 199. 
Vincsent, 750. ' 

Viola, H, 90, 995. , 

ViOiM,, P.,894. 

■'■Vi^nerat.TSl, 

Virokow, Gm 672. 

Vis, 184. ' . ' ■ ' ' 

Vivian, A., 138, 578, 579, 580. 
Vivien, A., lOsk 
VijOTianos, L. S., 288. 

VocMing, II„ 710. , 

Voelcker, J. A., 490, 773, 856, 971. 
Voges,O.,290. 

Voglino, P., 261, 759. 

Voigt, 496. 

Volker, H., 127. 

Voorliees, E. B., 439, 444, 1099. 
Voorkees, L. A., 208, 767, 768, 777, 

m 

Vocalises, S. S., 937. 

, Vo»e,E.C.,620. 

Viie6,H.de, 546,1016, 


Vries, J. J. O. de, 488, 

Vrieze, K. de, 442. 

Vrijbnrg, A., .591. 

Vrooman, G., 199. 

Vuillier, P., 79. 

Viilt6,H.T.,1100. 

Vuyst, P. de, 788. 

Vysotski, G. N., 434. 

TAoker, J., 28. 

Vagner, 294. 

Vagner, G„ 516. 

Vagner, P., 242, 505. 

Vaite, M.B.,260, 447. 

Valck, G-, 1006, 1007, 

Valdron, C. B., 264. 

Valdron, L. B., 200. 

Valker, E., 464, 600, 1064. 
Valker,G.K.,576. 

Valker, H. D., 191. 

Valker, J.S.H., 1089. 

Valler, A. B., 118. 
Valsh,G.E.,172. 

Valters, J. D., 999, 

Valtker, B., 998. 
Valton,X,G„74,673. 

Valz, F. J., 126, 127, 620. 

Vampe, G, de, 341. 

Vappenltans, C. F. E., 127. 
Varbnrton, C., 765. 

Vard, A. H., 1055. 

Vard, A. B., 282. 

Vard, C.V., 354. 

Vard, H. M., 714, 861. 
Varington, B., 514. 

Vamier, V. L. A., 744. 

Varren, F. Y., 200, 600. 

V arsage, F., 419. 

Vaterkonse, C. H., 889. 

Waters, H. J., 236, 898, 1025, 1094. 
Vatkins, J. L., 41. 

VatroTis, C. L., 398, 400. 

Vatson, G.C.,731.' 
Vatson,T.F.,438,699. 

Vatson, V., 937. 

Watts, E.M., 620. 

Watts, B.X., 100, 148, 298, 
Vangk, F, A., 47, 121, 154, 315, 
321, 343,347, 351, 352, 354, 399, 
453, 853. 

Vauters, J., 811. 

Vanters, P., 312, 489, 788. 

Wekker, H. J., 399, 423. 

Weker, 493. 

Veker, C. A,,43. 

Weker, K. A., 1023. 

Webster, F. M., 62, 267, 272, 472, 
476, 766, 871, 951, 952, 1099, 1100. 
Webster, H., 424. 

Vedin, H., 788. 

Weed, C. M., 169, 269, 712, 1100. 
Weed, H.E., 371. 

Weems, 3 . B,, 208, 1099. 

Vehmer, C., 260, 709. 

Veibidl, M., 39. 

Veidenbanm, 0*., 22. 

Veigmann, H., 787. 

Veil, B,, 286. 


Ve-instem, B., 112, 

W elnzirl, J . , 487. 

Weiss, E., 714. 

Weiss, J. E., 167, 550, 758. 

Weiss, O., 813. 

Weissbein, S., 813. 

Weissenfeld, 688, 977. 

Welborn, W. C., 397. 
Weleminsky, F.,122, 286, 322, 3S7. 
Wellington, G,, 137. 

Wells, J. S. C., 312. 

Wells, S. M., 899. 

Wende, E., 588. 

Werenskiold, F. H., 79, 706, 789. 
Werner, C., 516, 710, 

Wery, E.,80. 

West, M,, 497. 

Westgate, d. M., 200. 

Weston, C., 499. 

Weyl,T.,718. 

Wkeeler, C. F., 54, 58. 

Wlieeler, H. J., 311, 435, 438, 627, 
641, 642, 824, 905, 908, 914, 915, 
917,918,924,1003,1026. 

Wkeeler, W. P., 76, 80, 

Wkeler, E. G., 593, 891.. 

Whipple, G.G., 133, 813. 
Whitaker, G. M., 588. 

White, B.O., 307, 313, 328, 336, 381, 
437. 

White, H, L., 99. 

Whitney, M., 133, 729. 

Whitson, A. B., 299. 

Whitten, J. C., 349, 399, 1099. 
Wibbens.H., 381. 

Wickson, E. d., 408, 412, 659, 1047, 
Widtsoe, J. A., 1098, 
Wieclimann, F. G., 617. 

Wieler, 710. 

Wiener, M., 545. 

Wiesner,J., 121,128. 

Wilcox, E.AI., 117, 1098. 

Wilcox , E. V. , 266, 905. 

Wild, X,, 937. 

Wilding, T., 983. 

Wiley, H. W., 67, 204, 310, 311, 441 
500,535,536. 

Wilhelrai, A., 797. 

Wilkinson, F., 144 
Willach, P., 93. 

Wmard, d. T., 199, 236, 432, 699, 
927.' 

Wiilcocks, W . , 826. 

Wille, K., 241." 

Williams, C. B., 200, 206. ^ ^ 
Williams, G., 398. 

Williams, d. B., 297. 

Williams, T. A., 23, 340, 423, 443, 
539, 926, 

Williams, W., 99. 

Williamson, E. E.,428. 

Willis, E., 723. 

Wilms, J., 927. 

Wil3aorf,G., 462. 

Wilson, D., 888. 

Wilson, G.W., 99. 

Wilson, d., 940, 1100. 



Wiison, J. E., m 
WIison, cT. H., 152, 

Wilson, J. M.. 95, 597. 

Wilson, L. L, W., 817. 

.Wilson, .X. E., 1S3. 

Wilson, T., 200. 

Wilson, W. L., 099. 

Wilson, W.M., 127. 

Wiiiberg, H., 734. 

WiiiT>erg, H. L.O.,8(5. 
Wie<Iiseli, K., 510, 

Wing, H, H., Si, 384, 389. 

Wing, -J. E., 295. 

Winkler, L. W., 312. 

Winner, W. W., 62-3. 
Wlnogracisky, S., 424, 711. 
Winston, Cr. T., 200. 

Winter, ,H., 146. 

Wliitersteiii, E., 1056. 

Wintgen, M., 672. 

Wiiiton, A. L., 297,769, 777, 1100. 
Wirtlile, E., 587. 

Wirtz, A. W. H., 195, 693, 
Withers, W. A., 200, 278, 408, 960, 
970, 984. 

Wittmack, L., 299. 

WoWmuth, J., 796. 

WoMtnian, E., 700. 
Wolckenhaar, 442. 


INDEX DF NAMES. 

] ’WJilfer, T,, 221. 
i Wolff, J., 214. 

I W'olff, M. J., 510. 
j Woll, F, W., 138, 143, 528, 385, S83, 
1083. 

Wollny, E., 44, 134, 526, 604, 643, 
716,805,917. 

IVootl, E.M.,477. 

Wood, M. B., 688. 

Woodbridge, S. M., 395, 016. 
Woodhead, S. A., 557. 

Woodman, A. G., 213. 

Woods, A. F., 52, 261, 454, 462, 466. 
Woods, a D., 137, 279, 829, 917, 
942,959,960, 970,971. 

I Woodworth, C. W., 64, 407, 476, 
I 1097,1100. 

IToolvertou, E., 251, 547. 

Wooster, E. W., 352. 

Worsdell, W. C., 650, 745. 
Wright, J. B., 995. 

W’right, J. M., 285. 

Wright, E. P., 242, 332, 1028. 
IVulff,D., 1090. 

AYulff, T., 116. 

Wiirtz, G.B., 127. 

Wyrouboff, G., 705. 

Wythes, G., 51. 

1 Yachevski, A. A., 362. 


1119 

! Yasuda, A., 424, 910. 

YotN W. T., 109. 

Young, A. G.,587. 

Young, d. M., 795,1089. 

Young, S., 511. 

Youngers, P., jr,, 849. 

I Zacharew'icz, E., 745, 842. 

I Zadik, H., 483. 

I Zalm, O., 704. 

I Zamaron, V., 213. 

I Zande, K. H. M. van der, 389, 

I Zavitz, 0. A-, 628, 632, 658. 

I Zecchini, M., 112, 138. 
j Zega, A., 111,481,813. 

I Zelmtner, L., 66, 370, 476, 564, 

: Zenoni, C., 495. 
j Zerseh, K., 649. 

I Zetsche, F., 312. 

; Zimmermann, A., 262, 275, 948, 
i 959. 

i Zolotuitsky, X. F., 296. 

I Zschokke, E., 289. 

I Zuelzer, G., 510. 

I Zunst, X., 706,777. 
j Zuntz, K., 72, 381, 482. 

Zimz, E., 510. 

Zurn, E. S., 174, 594. 

Ziirn, F. A., 588. 




INDEX OF SUBJECTS. 


Page., i 

Abena eqf notes 454 j 

Abortion, epizootic, treatment 289 { 

in cHkW's, I'lote.s 696. 995 ! 


treatment. 88, 192, 289. 495, lOSS 


2s"’. T 791 

alieep, canses and extent of oc- 

enrreuee, X. »T 792 

incubation p<.‘riod 696 j 

types 92 ; 

Acaeia,' cunninghami, notes 220 j 

rata, notes. . - 220 : 

pBiminervu'. notes 220 | 

Acacias as forage plants.. 220 | 

Accli,matioii ferei'. {See Texas lever.) | 

Arelimatissation of plants 1015 

Acetone, oceiirrence in plants 121 

Acid femientatioii, relation to butter flavor 

. and aroma,. Iowa 388 

gases, 'cflect on plants. ............... ' *710 . 

.pbospbate. .('>S'ee.Saperpbosp}iat.e.) 
solutions., e.ffec.t on pbospbatea in soil- ' 161 

Aeidsmetry, notes ..... ' 813 

Aconitnm in Xortb America. 709 

Acorns, destruction by Gastropacha guercus 371 ■ 

Acrididm" of Kew Zealand, notes 766 

remedies 058 

Aendium peregrrnm's, notes 1063 

Acrolein as a germicide - 998 

Actinomyces, derolopinent 893 

group and bacteria 494 

niori>boiogy ' -393 

Aeiinompce^ farcinieus, notes 795 

Actinomycoais, . frequency of infection by 

various cbannels 1090 

in Massachusetts, notes... - 1087 

Spain., not6.s - 2S8 

inoculation experiments... 1088 

. .notes.. 91,285, 895 

"Kans.. 498 

tran8iiHss.icui.to.inan .... 288,893 

treatment 193,995 

mmcuiermn. miu, notes ■ 288 

.iBcidia m Umbsllifer®. ■ 167, 949 ’ 

Aeration of' tb© soil, ... ■ 526 

Aerial ob8erTat.ioiis,, U. S, B. A 127, 621 ■ 

roots., . fanctfons ....... ' 710 ■ 

Mtftum mimr .poisonous to cattle .... 79'6 

A f ter' rijAsBrng of snmll 'gTaiii.s 1054 

'Agalactia, con ta'gious.. ....... — 1091 ■ 

A.ga:riet«,s wliens^ notes . . . - , 469 

.. parasitism.. -'516 

W'ttcidtwf, notes ■ 516, 

, biology ' .28\ 


Page. 


Agaricus, renamed Psalliota ' 709 

Agave isisalana, notes 443 

Agcdastica. estivation 656 

Agglutinins, relation To lysins in anthrax. . 494 

specific, ill bacterial cultures - 493 

Agricultural— 

and xdant chemistry 617 

A.ssoeiati on o f Portugal, i>roeeedings . . - 296 

bacieriologitail laboratory in llussia, rte 

ixirt 393 

climatology station at Jiivisy 821 

colleges and experiment stations in the. 

rnitod ,Stiites, IT. S. I). A 98 

in tbe ITnited States, tyja's, 

r.S.IX A * 498 

mission 599 

statistics for 1899 801 

conditions in the Itussian Baltic Pro^ - 

■ inces.... ..,'296 

coojHirati ve societ ies in Belgl uin . , . - ... 442 

department and experiment stations in 

Jamaica — 898 

for the W est I ndies ........ 101 

of Kor^ray, reiiorfc 799 

Sweden, repor'fc 197 

Tliiited States, relation ■ 
to Weathe.'r Bureau, 

U.S.B.A. 126 

education, development 999 

IT.S.I).A , 397 

in Belgium 498 

foreign countries 599 

. Frime© ; 599 

Ireland.' 599 

rural schools ' ,, "898 

experiment stations. {See E.xperiiiieiit . 
stations.) 

irapleiuents, tests , 97 

Ind, ........ .......... ' 335 

AOcli ..' '. ' 96, 

import's and exports, IT. S, 1>. A ........ , 296' 

Institute of Mo.seow, report. ' ' "296' 

institutions in, Egypt . ,'''1099 

■ investigations' iii Alaska, U. ,S. B. A . . . I ' ■ ; 42 
literature of Folan.d ... — 198 
machinery in Benmark . . . , . ^4 
materials., 'analysis metbciNd.s, timtis©... .' ' ' 812 
' meteorolagy, '"'notes, ,11.' S. B., A' . . . — . „ . - '''127 

.,'' teeati'S® -..''"'129 

,' ' organization' of, Java and ,U©y 'ion . - ..... . ' ■ 999, 

'. ' -statistics of',.0'r6a,t "Britain ..'. , 296 
(StndentB'*' ■, Association,.^ ■, proceediu'gs,, . , 

Hebr. 296 

■,,sMDwalogy,.'te.xt-bools: , 427 


1121 . 



1122 EXPERIMENT STATION RECORD. 


I^age. 

Agriculture and liorticiiltiire, aciiool of ap- 


plied 900 

meteorology in the depart- 
ment of Hei’iHiU 599 

as related to animal physiology 482 
soil hacteria, Bel. 435 

in Alaska, IT. S. I). A 98 

Deimiark 197 

Finland, primitive 98 

Hawaiian Islands, TT. S. D. A. 497 

Holland 898 

Porto Eico, IT. S. D. A 497, 536 

Etissia 98,498,799 

Scotland 296 

IT.S.D.A 999 

the South, U. S. B. A 397 

insttruction at Gemhloiix 498 

methods of teaching, IT. S. 

I). A. 98,799 

report of Rassian ministry 98 

subarctic 1099 

text-book 599 

university extension in 799, 1099 

Agriliis anxius, notes 871 

6 Hweattts, notes 764 

notes 273 

Agnotes obsmTiis, notes 765 

Agrmmjza cennventris, notes, IT. S. B. A ... 952 

phetseoli, attacking beans 561 

n.sp., notes 563 

Agrosiw vulgaris. { See Redtop . ) 

Agrostology, systematic, recent additions, 

IT.S.B.A........ 709 

Agrotis Meonica atfecting indigo 1063 

cajc^awatfcoms, remedies 658 

infusa^ notes 766 

messoria, notes, Md 62 

saua'a, new' form 658 

segetis affecting indigo 1063 

notes... 370,765 

remedies 658 

Air currents in thunderstorms, F. S. B. A . . 620 

dynamics, laboratory experiments, U. 

SvB'.A ' G 21 . 

effec ton butter..,.. ............... 584 

ffow through rigid porous media 518 

iodin content............... X33 

liquid, as a source ofpower/U.S.B. A. 222 

methods of examining..,.,.... 482 

movements — ................. ... 321 

, respired, apparatus for measuring . 971 ■ 

temperature at different heights ...... 819 

Airol as an antiseptic . ..... . . . . 797 ■ 

Alabama Ganebmke Station, 'financial stele- .■■■: 

■■/''..naent — ...... 295 

College Station j financial stete- 

rnent ■■■697' ' 
notes.,...,.. 297,499 

Alaska, agricultural capabilities, stud i e s, 1 

U.S.B.A-, ......... m 

■ ■ experiments, IJ.S'.B'.A ,, 497 .J 
botanical survey, F. S. B, A . ■ T . 28 

climate, F. A ’.-Si''' 

stetion 8 ,notes 499 

■ rep'ort'- — .■43 

Albumin, egg, sugar from . , . . , 23 I 


Albumin, egg, studies 3^^705 

estimation by ammonimn citrate . * 510 

hybrid fecundation 1016 

Albuminoid bodies of co ws’ milk . * 

total, determination in peptic 

digestion 

Albumin oids, determ ination 

in urine, determination 23 

recent work on 

Albumoses, determination 

Alcohol analysis, manual ' gjg 

as a protector of protein 576, 673 

efi’ect on metabolism _ xg^ 

mnscnlar work 

secretion of milk 973 

food value *380,971 

F , S. B. A....,.^ 776 

for determining acidity of milk .... j 007 

lactic acid 1006 

in milk as atfected by distillery 

mal t 2S4 

the vegetable kingdom IOX5 

manufacture from sugar beets .... 535 

yeasts, goneti<-. relation to molds 125 
Alcoholic liquids, determination of fusel 

313 

Aldehyde in leaves 7X6 

Aldehydes as affected by “Sorbose bac- 
teria” X25 


Alder, American , notes, Can 855 

parasite, notes 467 

Aleurodes lactea^ notes 66 

longicornis, notes 66 

te&aci, notes, F.S.B, A.......... 472 

Alonrodidm, notes ......................... 470 

Alfalfa, analyses §42 

Can...... 617,662 

La ...... 231 

Okla 277 

Fteh 663 

as related to bees 266 

culture ....... 643 

experimtnts, Colo 339 

S.Bak ....... , ■■'43'' 

in Kansas 333, 927 

digestibility, Can 662 

Fteh 663 

effect on young orchard trees ...... 1048 

experiments with Kitragin, Mass. 

Hatch 516 

fall preparation for seeding, Kahs . 498 

feedingvalue 576 

fertilizer experiments 643 

for green manuring, Ariz 254, 833 

pigs, Kans — 3F 

sheep, Can 662 

steers, Fteh 663 

growing under irrigation 240 

hay, digestibility, Kans 381 

for pigs, Kans 182,498 

F. S. B. A 397 

nutritive value 73 

prevention of mold, Kans 333 

in eastern Kansas .■ 926 

Kan sas, Kans 1037 

insects affecting 563 



mmx' OF SUBJECTS, 


1123 


Page. 


Alfelfa, new species of Cixscuta attacking. . 1057 

notes, !N'. Dak ^19 

pas tiirage for jiigs 1070 

elieep, Colo 07S 

root rot, treatment. Ariz 253 

seed of diflerent regions, compari- 
son 156 

viability 157 . 

time for cutting, U, S. D. A 599 

T ark estan, notes 1037 

varieties, .Mick 43 

Okla 1036 

YS. red clover bay for iambs, Can . . . 666 

worm, remedies 1064 

Algjn as affected by arsenic 1016 . 

certain cliemicals 910 

effect on greenhon.se plants 906 

fix.atioii of nitrogen 516 

Aliuit as a fertilizer ■ 121 

liacteria, nitrogen assimilation 1016 

bacterium 1016 

ex^xerimeiits 26, 711, 1016 

in liorienltiire - - 424 

studies 29,917,1016 

Alkali, black, formation by saltbnsbes 1090 

effect on forest vegetation 434 

plants, IT. S,D. A 397 

seed germination, Utah . .. 459 

Wyo Uj52 

salts, physiological rOle in plants, 

' U.S.B.A- 1008 

: soils, analyses !823.. 

■ . ■ lor sugar beets, U. S. B. A . . - . 296 

' notes, U. S. B, A - .... -133 

of Montana 223 

plants for, U, S. B. A 397, 423 

Alkalimetry, indicators ... 310 , 

Alkaline chloiids, surface tensions of solu- 
tions — 112 

Alkalis in ' water, determination 813 

Alkaloids' in urine, determination 23 

rdle in plants...-..* 317. 

vegetable, constitution 619 

AUeseheHa lands,, n. sp 556, 1061 . 

Attimim nyctagima, notes, Kebr. .... ■ ■ 315 

AM&rkina mtida^ notes, U. S. B. A . . 952 

.'.Almoad, double-flowering, affected by' Ifo- ' 

' ' : nUim'frueUgma, Conn. "State'. -757 

,A In w vifiilWn notes, Can 855 

Aloes, 'fungus disease. . - 469 ' 

Alpine '.gardens, plants 'tbr. .52 

'■ .plants,' production by altemat^on of . 

temperatures 421 

A Usmafia brmsicm affecting' tiirmps, Mich . 58 

tiif rewma a ff e c t i 'n g ■ 

' ' ■ mnskme'lons, ■ ' Conn- 

'.State..-.-.."..--.. 755* 

■Altemaria . 'Causing muskmalon disease, 

Mass. Hatcff*.--,.. 552 

Alnin for purifickMcm of' 'Water 526 

Alumina, .detennimtion 106, 613 
.' Amknita uiwrcarw, notes:— — . . - — ... ..... 121 

■,' ''|w«jSlieriiwf, notes - 121 
plmBeidM, notes "121 

vemrt, notes. — — 


Page. 


Amblyomma hebrmim, notes. - - • 763 

unipuneiata, notes, .La 588 

uniptmctata, notes, Ta ..... — 173 

American Cereal Co, poiiltr 5 '' feed, analy- 
ses, Me— .279 
meal analy- 
ses, Me.. 279 

Ammonia, effect on incubation of eggs 1093 

in fertiilzers, determination 506 

water, detennJiiation 112,3.12 

oxidation by soil ferments 212 

Aniinoniacai n itrogeii vs. nitric nitrogen . . . 831 

Ammonium chlorid solutions', solvent effect 
on ammonium piiosp!:iate x>re- 

cipitate — 107 

citrate for estimating al];uimin . 5 10 

magnesium, 'pliospbatc', of aiml- 

■ysis, constitution , 107 
phosphomolybdate, preci pita- 

turn 419 

salts, toxic eff’ect 710 

ftolpbatc, also Sulx)liateof 
ammonia.) 

containing free snl- 

pliuricacid 027 

fertilizing value 438 

Amafba meleagri(lu% notes, IT. S. B. A 985 

Ampelopsis, diseases, treatment, X. J 752 

Amphiearpcea monaica, notes 817 

AmpMcerus bicauaaiiis, notes, U. S. B. A . 366, 952 

A mphutoimim hepatienm, notes — ... 289 

Amygdaleie, hydrocyanic acid eojitent 320 

Anaerobic bacteria as causes of disease. ... 194 

studies '288 

Analysis, methods. (See Feeding staffs, 
fertilizers, foods, etc.) 

Anarsia Uneatella, notes, Qveg 466 

Anasa armigera, notes, IT. S. B. A 363 

tristis, notes, U. S. B. A 363, 952 

Anatomy of plants from standpoint of 

classification — - 121 

Androjneda japonim,, notes - . - - 271 

Anesthetics, effect on formation of chloro- 

jjhyll 119 

. geniimation — * 1056 

vegetable' and animal ' ■ ' 
protoplasm—'.. — -,- .118 
vitality , of ■ dry or 

moist seeds---' 1056 

Angleworms and warm rains, U. S. B. A — 819 

Angoumois grain moth, notes . — - - . 955..' 

' Conn. State- . 762 

. Animal diseases, manual - . - — 591 

heat, chemistry 482 

matter for poultry, U . S. D, A ...... 397 

meal for. pigs---- ■ '.'.483 

vs. cut fresh bone for chickens, 

Mass. 'Hatch 573 

organism as affected by blood senim 

of other animals 892 

physiology as related to agriculture 482 

' handbook 184 

pitMlucta, imports anti exi>orts, IT, S. 

B.A 998 

vs. vegetable fiml for poultry, ST. Y. 

State 76 



1124 


EXPERIMENT STATION RECORD. 


Page. 


ABiiiials, aoclimatizatioii - 29G ! 

as aiiected hy bacillns ol’ black ! 

plague of man.. iU 

smut spoi'ea 91 ■ 

calculation of rations 184; 

domestic, insect iiests 26:i 

narcosis 291. 

noxious, danger of introducing, ; 

U. S. B. A. 425 

sanitary regulations 592 

A iiimplia agrieola, alfecting cereals 1057 

austnaea, remedies 058 

A nopheles h if u rca tus, notes 957 

notes 957 

2 isefidop Ictus, notes 957 

S'lipcrpietus, n(de.s 957 

A nthonotmis aftecring fruits 1057 

notes 870 

signatus, notes, LT. S. B. A 953 

Antlu'jix as aiiected Uy creolin 894 

]){icilli, production of toxin 795 

bacillus, agglutination l»y buiuan 

blood 993 

as alfected by lecitliin 893 

differential d i a gnosis, 

ir. S.B. A...... 985 

effect on immunized sb4'e[> 890 

interaction tvith specific 

antitoxin 890 

idasinolysis 893 

reaction in a colored nutri' I 

ent niediuin 794 j 

studies '280 I 

biology and uietbod of contagion . 893 

cultures, viruleiiee as affected by 

different conditions 893 

diagnosis 894 

effect on bile f>95 

eiuphyseinatous 1091 

growth on various culture media.. 893 
inumiiiityv of lymx>batic glands. ... 995 

■ inXeW'Soutb Wales — 695 

,Xew York . 492 

Xorway. ■ 693 

, A , soil, destroying 894 

West Gothland 393,695 

infested an iroal hair, disinfection. . 695 

like bacillns, Del...... 493 

nature and remedies 393 

notes. ........... 91,02,288,995 

U.S. B'.A. ■■995 

' .5,»reTentive,i:noculatiou' 793 

rehitian of agglntinins t<)ly8ins-. . 494 

syraptoraatic, in Masaacliuaetts. . . 1087 

' ■ transinissibn' by insects, - - . 995 ' 

to man 393 

serum tests ...... ■ -795 

■ vaccination ..... ' . . . ^ 190 

Anthre^iiis vdrhasci, natural enemy of the 

gyp,sy moth 560 

Antianthrax substances, behavior in dogs 

and ral>bits 1091 

Antifebrin for acute laminitis. 394 

Antiherbium, tests 'lOS? 

Antiopa butterfly, remedies, X. H — . ^ . 169 


I'age. 


Antii>Iague serum, Teclmique of inoculation 

■lor 1090 

Antiseptic power of iodoform 496 

Antisexdics, effecton wine micro-organisms . 126 

, for rnilk,' Wis 580 

‘■Antispire” sy,stem, analyses of bread made 

by 481 

of bread making 478 

Antitetauus serum 28S 

Antitoxin, presence in normal horses 794 

Antitoxins, effect in digealive canal 194 

Antitypliic substances, origin 689 

Ants, effect of leucocytes iivmetaraorpliosis . 870 

notes 955 

of Madagascar, notes 870 

renredicis, X. C 341 

white, on carnations, renu^dies 1005 

Apatite, analyses 230 

Aphidida*, notes 470 

Aphis hi'ttssicm. {Hee Cabbnge-xdant louse.) 

fahiv, notes 370 

forhesi, notes, U. S. 1). A 052 

gossyyiii, notes, Ga 804 

TJ. S. D. A 952 

phamili, notes 370 

pmmicola, notes, IT. S. I>. A 952 

ulmane, n otes 503 

Apbthoius fever in Turkey 593 

lueventioii 92 

serum tberax»liy 593 

treatment 493,., 

Apiary, experiments iii 1099 

Apiculture, manual 369 

studies ' — , 172 

Apiosporxim hmsilieme, n, sp., notes 59, 260 

Apocyjitim siherieuni as a textile idant ..... 538 

tumef If in. as a textile plant...... 538 

Ai)oidoa, classification 271 

Ai)oplexy, xnvrttiirieiit, treatment 192 

Ax>para tus, for detecting Iricbiine 290 

distilling water 313 

bypodermic injection.. ..... 89o 

incinerating plants, 304, 500 
sterilizing ■' 

'N'.ff 714 

]dant study ' 28^ 

jireventing l)ackward flow 

of waiter. . 019 , 

registeringgrowthof plants 911 
regulating and measuring 
woik i»erfunned by itian.. 777 
seed examimition — ..... 156,750 

high pressure — ■. 313 

■new, filtering.......-- ...... ■' ,313' 

form of i»otasb Inilb, 313 

' pinchcock — ■SIS 

polarization.." -■ ^ll^ 

refl.nx condenser. 8,14, 

river gauge, B. S. B. A . . . - 818 

spraying, Mo 2G2 

KY,. State,...:.... ,.A','',"G,72 
,"■■■ E,, 'I.-.. ,'''262 

thermometer bolder 288 

weighing tube 112 



1125 


INDEX OF SUBrIECTS. 


Page. 


A pple ayiliis, green, notes, Can 86,1 

remedies. Ala. College, . 1042 

notes, Ivy 170 

woolly, note.s 1057 

Apfde bitter rot, notes 260 

Ijlaelv rot. notes - 26l< 

id 1 gli t. l>a e terial 260 

notes, Colo 114 

borer, notes 66 

brown .sjtot, notes. N. II 255 

binl motli, frlnged-wiiig, notes, Kains 4ns 

cure 111 io, notes 272 

Hy s'l’jeck, notes 1 . . 260 

iVu it tii iner, isotes. Can SG.I 

jcllv, analyses S82 

' Ica.f biiglil. notes, Mont 104S 

bl'i.st.er rnotli, remedies 056 

crui:n|der, iiot(VS 272 

Ivy 170 

ibider, If-Mser, notes ■ 272 

ru.st, notes 260 

Ky 170 

treatimniT, ALn. College . .. . 1042 

skeletonizer, notes, Ivy 170 

in il de w', B ot.es 260 

M.oiiili;:.,,,, U41> 

iHirserj* stock as affeeded by freeze 

of 1809,liTi.s o:i0 

peelings and leares a.s alfected by 

iron aiilpliate, Mo 1041 

. po wdery 10 ild,en% notes 260 

scabr notea. , 26ii,55G 

ivy ■■ 170 

Mass. Ilateli 5(51 
N.H.,... 255 


! 


spray iiag e^'perimeBts, III...... 258 | 

treatment ' ... 758 ■ | 

Can Gal j 

Del ' 4G8 

Idalio 1059 

Vt..... 356 


scald, notes, Vt 356- 

soft rot, notes - 260 

spot, notes.' 2G0 

tree, alfected by Ion gieorii beetle . - - . 1063 
'borer, ilat-beadr'd, affect-in-g . 

phim trees, 'IVaab. 106^1 

iwrer, fl at-luiaded, notes, Mo ... . 26S 

round-headed, notes ...... 955 

. 'Mo , ■ 268 

canker, notes 260. 

tmitinent- — .758 

: fiw blight, .notes'............... 758. 

' . tent caterpillar— . ■ 

Miati«ralenernie.s., N. 'Y. tState 170 

.... .noteS'- 173,955 

■ Xy... 170 

, .K.YvGornell. 368 

weeTil, bronze, Botes, .Can ■ .863 

tre.6s, bud development ■. ;' 851 

Ts. piece-root grafting., S. 

Dak..........: .848 

c*io,a.e root pruning .1047 

in t'liience of stoc'k on top . — 51 

' root 'killing. S. Dak 848 

pruning 152, 548 


Dage. 


Apjde trees, root jininiiig, Del 845 

Ibl..... ' 028, 

sjiraymg experirueats 167 

wlKders. root graftiiig 548 

young, as adeeted hy ill fal fa . . . 11)4.8 

twig bliglit , notes '. 26Cl 

borer, eye-spol ted, T. S. D. A . , 366 

twigs and leaves, analyses, Mo 1042 

IV ealtby, noies ■ 154 

worm. [See Codling niotii.} 

Arq.6es.a3ialy.ses 51 

and pumpkins for pi.gs, N. H ■ 967 

U.S alVeeted l>y iiimsiial cold, Ala. 

College 1041 

usi.! itiialyses 157, 229 

Deu Davis 154 

evaporation 851 

fertilizer reqiiiremeid's 45 

fruir deviliopuient as a,lleefed 'by 

seed derelopment 92G 

grafting on boney locus is 850 

peaches 850 

. hardy stocks f«'»r, S. I'>ak 848 

iron content 157 

notes, S. C H'.t47 

parasitic diseases. 94.9 

pollinatii'ii experiments, I'. S. D, A . 447 

■Russian, 1 csts, Iowa 647 

.storing n itb vs, vvi thont wrapping. 849 

varieties .1.57, 251 , 937 

Can — 547, 844, '850 

Hass. Hatch. 544 


Mmit.. 251,1048. 

V. ■' 152 

Okhi 929,1036 

winter keeping qualities 849 

Aprie<7t trees, iibnoranal growt Im . . .556 

Apricot.s, bud dcvelopmeiit - , 851 

friilt .development .as affected by 

seed developiiieot 036 

irrig-ntion in w,i,nter, Ariz ■ 847 

varieties, Mont 251 

Okla...- 020, ,1036 

Aqtiile.gias in Nt>rth almerica 709 

Arabic treid from sugar 'beets ' 706 

-Aracliidic acid, notes 23 

. Ara:Chnids iis carriers of disease. . . . 995 

new species ■ 265 

■ Arinoeetus/asciadatiis aff‘eet'ii:tg coflee , , . . . ' 1065 
A retie regions, photochemieal climate ..... . 428 
Areca affected by ap'Otted. locusts' ........... 477 

Arims ameriean us, notes . T. , , '291 

Argentum. Credo as a diagnetstic in g.Iander,S' 1092 

A.rginln, protein coi'apo.nnd's . ' 511 

A rffyn'Mhm i'tofces . , 765 ' 

; Can..--....-..:' '863 

ArgyrtisthiavBO'tes '■ 66 

' Arid lands, cession far irrigation — , . . . . ' , 195 
■' .legislatio'.n '.'for reclamation.. ... 1,95 

■ region, obstacles to 8ettle.n:ient. ', 195 

' resc rvoirs 294 

vernal pheBome'na '421 
■soOs, pby .steal and chera,ic.a!''.'pec'i's]i33,d- ' 

ties...... ' ' 717 

A jizoiia Stat ion, liminci'al statenient ........ ' 807 



1120 


EXPEEIMBNT STATIOK . BEOOEI). 




ArltatiHj'ia Sta.t!on, iiimnoial atatomoiifc, 295 

' 00 Wb 199,r»(.K» 

PiuYorBity, notO'H, . — 000 

A. ■mdUGhrw twithemenB^ iiotoa . ' 121 

Army nittoii in tbo Tropkm.,... 882 

worm, i)Iack , iioI^oh* Can ' 802 

iiotos 870,955 

rmnedioH, Ohio...... — 00 

Aromatiic priiudideH, (lovolopnuntt by alco- 
'h(jl i e forjnraitafcioii '125 

AaT(>\VT«ot,c'iiltiiro. ■ 442 

notea ..■■240 

A/twinlo TT.S.I). A... 423 

A rH(mjito of teatl aiitl Paris green for tor- 
toise bt'M^tlea, Md 02 

as an {uscicticido 00 

iniprovenientin manufac- 
ture. XT. S. D. A 5)54 

Xji’^ponition aiid use, 

Maas. Ilatcli 174 

Arsenie, dotormination in Paris green — 313, (514 

eitecli (HI plants 1010 

for locusts 306 

in Hii]KV!'phofipTiate^ 331 

test for 052 ■ 

Arsenical poisoning as aifoctod l>y leueo- 

cy t.(^s - 91 

poisons as inHecdiicides 00 

Arsenitos. (Sm London purple and Paris 
green). 

Artesian irrigation in Australia 1(194 

wells in New Soutli Wales 395 

Arthritis, cli ronic, of tlie stifle joint 191 

Artichokes, globe, culture, XT. S. B. A 1047 

Joriisalom, for pigs, XT. S.B. A. 296 

notes 049 

Artotrorfiis de}myan ieft notes, Conn. State . . 757 

Asliestos for packing fruits.. 649 

rcdentioii ()f moistem^ 906 

AudBpiiw Gumsmiyka for ropoll ing iltsas — 203 

Xioisonons to stock . 1057 

Anil hark beetle, reraeclicH 477 

wst of planting, Can 854 

(S'ulture . . . ' ' 942 

(bdairniiiiatioinaxipanitna 304, 500,611 

g'reon, n.H •windforeaks..... 560 

of O^ce.H, analysis, Mo ■ 1004 

plaxitH, preparatiin], for ainUy sis...* 500 

■ Avliii.(3, as w ind-breaka 550 

Ashes, analyses, Conn. States ............... .719 

Ky... 314 

M,aHB. Katc.h ■ 627., 528 

,.'.M;inn'. .831 

,■ Am* uaeipt7'inus^ notes 428 

■ tidlmmimvmr notes 428 

A.sparagin, nutritive value... 375 

' AsparagUH., analyses,' M'ass, Hatch 1026 

beetle, notes — '06 

renuMlitss, N,«T 762 

,12"8potted, renredioB,. ; 

N..J ............. ■. ' 762 . 

... ■culture 351,547,937' 

■;. ■;S.O... ....... ............. .;153 'I 

experiments, N. d 735 i 

' luthcHouth .......KM? 

||■|i|i^^^r:■e.xpcl!ime:«'ta 140, 1039 ■ ■ | 


Page. 


AsiMiragus, fortilissor experiments, 'N, J .... 735 

fortilizers ................ 351 

forcing. "450 

irrigat'iou :1039 

experiments H.d.... 735 

notes, B.O., '1,047 

, rust, notes, ''Mass. , 1 latch ....... 1 50 

'Nebr.... 314 

■ N.J. 753 
S..C 100 

Vt. , 350 

Aftpeftjillua dovefopmenti as afouited 

i»y d(d(>steriauB agesnts, 010 

'notes , 67 

glaucm^ notiAS 67 

sp,, notes 709 

-ntper, conid la formation in 424,710 

<)f}tim)us\ n. sp,, notes 709 

mrlmift, u. sp., notes 701) 

Aspidiotus alleging citrus fruK s 657 

A ap t dioiun mieylns^ hir\’ le 657 

notes 274 

l',nd 657 

,lo\v'a.... 958 

on Anundcan fruit ..... 655 

remedies 958 

camellia’ ^ 1 arAue ($57 

on American fruit. . - 655 

notes €4 

fiTtialdiptuAm 274 

y/<WA’, noh*M, Iowa 958 

remedies 372 

notes 272,274 

Iowa .............. 958 

on ,A iwu’it'an fruit. ..... 655 

Ardeive, nott‘-K, Iowa............ 958 

jtiglmim'Ctjm, renuB'ilcm ' 958 

oshorni, notes, Iowa 95H 

larva* ............ 657 

notes... 274,(557, 870,958 

^ IT.M, 1>.,A. '953, 

pemidtmi^. (AVrSaurJoHcHcak'i.). 

mpm^ ,u(.d;t», Iowa 'JiSS 

mtfXAjm-iX notes 870 

notcH. 274' 

' uiHtp n ■otes 274 

mAm 274 

yUpidwra splmdtrH/crcUa, 'md.ea, ' 51ie'h, . . .. 954 

A BHes’' in ilk ,' properlitw 073' 

Ahhch, tubercukwiHin . 303 

AHSociatloii of - 

Agricultural Ex,|>(;vi*iment 8'tat'fon» ij^i 

('.Germany.....,., ,505 

American Agrioultural (.kiUegcm' iwtd 
' KxptU’iment Stat,io,n8 397, 405' 

.Economic EnlomologisiM iPiO 

OflUrial Agricultural (’homisis 201,310,1007 
OlBeial Agriculturnl (UK-misiH, moth. 

ods of mudyKis ndoptcal, I X S. B. A . . . . 509 

Swiss ATmlyti<'nl ('luaniste, bibliog* 

niphy for lubora tories 11)07 

Asteroma nifocting Heoieroi'aUis. .......... 261 

Aators affected witii Eusarium 261 
AsthenhUn fowls, treainumt, IX S. B. A .. DIM 

Ai^em lattmlU alTtad ing tea ((I62 

, Any Itua farm of BoIhc de (.Jury 198 



1127 


INDKX OF 


AtaviHim 111 7U> 

A tkaUa ,spinarvm, noU-n 71)5 

At'laH nsoal^ <U*»t:vrifition , . 1171 

AtiuiJS'piuTO aial tho U. S. i>. A » , . « 0*20 

av(irai4'otoni}>*U’‘atu'J'«’,l,l .S.l), A , ■ <V2L 

{au'bo'n <UoX'id of, an rahihal («> 

of ilu' or-osui fk'2‘2 

dlariuil vnfia.i''JiHi in olo.o.lrudty 4:f2 

(ourpornturo vsirsaMoim 517 

iorroHtrlaj — ...... ■lUiS 

W<d^4‘ht naiHrt, IT'. B. IX A .... . ST‘22 

A tliiot , 'l> . S. IK A 22'2 

luoiaiarci and ariilj<’utl lioaf- 
,}n»r,tJ.S.D. A .............. 1*27 

plHni(ant‘i>u.» plt<doi''raphy . HIU 

pri‘HHiii'0, noti'M... 810 

Atriplox, (l(‘W‘l‘i}»liou of MpooioH, (Tul...... . 050 

A tnpli’X' mmpiin itlata, a iuiI^vho.h, (..lul ....... 0M7 

hfilimtddfSy i ri K o w Zoahitul. ....... 84*2 

ia N«'W /ioalHial. . - - . . . 84*2 

wummiiktHa, inialywtH, ITal. ...... 0:!7 

in Now Zoahiml 842 

mnikieeaM, introduotion hitof'al' . 

5 fond a.........,,..- 050 

imim, U'.B. IK A ....... 1051 

A UdithvJi i'neuUa%ldt$^ PofoM ........... 700 

,/l ukuntfipk brfym-dMt'-\ isofi'H, . 1.005 
AumdMmdiU’M iHfMalhunh mm' varioly'. ... 201 

AoroniM i.n Tvxm^ 14 . B. If A 810 

A mm miamntha, o. H|>.,iiotoM., . 1015 

ti. a|K,'M«loB 1015 

.A v'oamlo, «fy iHcdngy « . . . 250 

A'y fill ll'e csftt.iflo,, iiotiiH ' ■. 085 

IT.aiKA... .1 . 885 

, imWi mttnagom.m:iL 788 
AMkft turn diwiaa. . ■ 201 

pmifim^ titil.tw 27.1 

A,5«nl(oi« alTtKd.(,Hl 'hy k'piurta ■ 7f»8 

.Awdui'in, t,.rmtm(:.5nt....* 182 

l.li.«'.,l„H,doT'’» !'inii4:.<m, 'not©« 858 

Biw'illt (‘.ttiiaiiig biityrlo 'fisrmciitetiott io milk 088 

MmUlm lihwi imtiem ' 201 

ampitrmmMt tmtm 2(i0, 758 

. anihnwii, oof im 402 

xiwiii'k, n*Am • .'1.04 

II. .IM. -405 

, ekffm0 , ' t». lip., twim 801 
dknhmhmiiA iitid I om. 017, UilO 

; , iiM atlAoiiMl liy matt' 

'■ ttfow,, . .504 
f/ttll'lfiw, IK , a|'» 711 
Imtu poU'H, N', ¥. (loriitdl- 2H2 

rioioa HOl 

ttmlkk <duHMi UcaMon 80f» 

mvgathenum.^ Htudios 1010 

•mm‘nh'rmt» vulpatm m tmuao of 

Htujky laid ninny braad, W in 505 

•mme'bijkans hoHj* an atltmtod by 

Half Hid utioiiH. 504 

plmiedi^ ' blight, of lAina 

lamiiH, Gcma. Btato ............... 757 

prcdeuM' viilgmits an allbcfcoil 'by oiiU. 

BolatiooH. , ’504 
, mAa‘/mcmruM>t iioteti 405 

Ml-Ut'lllW 1010 


BUibf,K<..!T8. 

.lagcv 

Jktmllitii tmdieipkilm iaamiiig l.>iud;.n.rial wilt; 

of amlmiH, 15mn* 


StaU^ 754 

miloH - . 40r» 

tiiplil aMiiininaUs in milk aiullnii- 

for «... 78ft 

tiiphmm^ noi'oa, ..................... . 427 

lUudlliiH, ai'rangi-numf of HpindoM, .. . - - . 424 

irdoroid 102 

of aaihrax , mI udinH — 1W5 

I'niorfhaiu,! ooli ba.oHlita, dilll.r- 

entiatimi. 803 

ium'.i'ohIh, tiot.oM. 2!,>1 

Howard- 'Ib’oi HZ ' OIN'S 

rat.H 503 

fUtekhaUHia eUrmhmif ih.M.oh .. , 1053 

.IbU’oa, <oirtng, N.G ....... 407 

rd'lbo.i of fooding nod, axo-rcif-m on, 

Gan. — toO 

Itju'toria,, agglniiruM ion and hniuobilizalion 

jw roliibtd 1.0 growl h . iK) 
nnaivrobio a.H I'anMeH of <1 Ihojihi^ , . IP4 ’ 
Hiudii'M ' 288 

and barii,var»1 rnanuro ... 53:1 

iw allbo,lod by aal f . * 5114, 

ap|di'’d to farm problonjH ...... 125 

Ibrim.mlH, ,:N.d 125,714 

oolofiioH in fn'br' I'nlfnriw, '.N, 5 .. 7.14 

«lo<.}ompoa:i.i.ig oumon t, 715 

offoof on anlfnro niodiu,. 715 

growi'b as alibckal l»y formalin 400 

, irniiH:i«itym,rl:Vlaotdi4 glaiidM' to,..'... : OPfi 

in agrl«a.dl.i»n;i • ««.,■» . ‘125, 714 

biirii yard, rniw n. w , 30 

■' ■ a'liaowo, illMfr'ilmtimi , 48? 

■ dairy prodricla .1 . . 688 

■flowoM 7bl' 

rocite of ■ .1061 

aoIlH,attidie«,. 1099 
airtmt. dtwl.; an aillofud by. 
apriiikling. 

laotio aobl, in otiHilod b«»i|»nl|K, 714 

of inloi' «H airor.k-d by oorfaiii 

Mn,pr<,ipby km. 595 

Hoil Mtudkm, .... ... 2„l8,827,i>l7 

HolIa jw ridak'.id, t-u aKri«iillan\ 

''Ihd... '455 

fn biirab.m of l.ognwon ... , . . . . , , 2i8 

■vlnogar 7;15 

wkm d.laordom fiffj 
. iibybtgi.nty ,'iind, |M,d.y«ioi'|ibl8in . ..... ■, 125' 

■ ■ 'I'diynbiloglital iMd,ivliy ' 

■■ ,'b.v nondlt'lomi of, gro'wtli 'lir 
' "'"’.'■■almoan 281, 

proparatdon tif o tillaire • » » . . , , ‘152 

Bantorinblo tiaiioii aa !klbr.ka,l 'b.y.,*»’varti^^^^^^^ 
mu:i».izutkm . . . ' ' ■ 202 
Bantorlotogioal Biailotj rdVlCiw»M,.rti|H>'rl , 196 
' ■ ■\lCbfi'rkc>'V',.'Wji;:Hj.rf . ','IM 

B{a.5torlology and dairying lEB 

In agrbuilktrtMUid rtunikUiou, 714 

idmoMo making In tkiroptt. 285 8H0 
Kwropoan dairying, Gonn. 

. ■ " Hknw ,,,.,.........,1.*.., «H« 

' . rnninml of prinrbdoH ',125 



1128 


EX I'ERIMENT ST A'l’l ( >N liECOU D. 


J'aioCti. 

Ili,('itoriolyivic cvir/.yiiift and immniiil'y liW 

aMhmifV, n. «{>., ii<>tes,'l i. -S. I>.A . 
cqU eiimmunv U8 atib<d.(>d hy wait 

B(dMtiutiH TdM, 

a)li <uym,-uiAfHe^ jinHlurinj; ouiidui- 

liiirt ill Ealvc,H - "1)7 

Uu'tls (leidi, nnt.'RH - liH-t 

lUdTm - 

iniujafJtniiwi, iioin.M. lli> 

pafynM 0eldi,n, Hpp — 714. 

tianypdnayium^ iiuteH, U. S. 1'). A , IWa 

iif’ptictmnue. hceniorfhafiu'H' pj'o- 
<I ticiiig out jilialii'.isi in <tjd vos . . , 71)7 

lla,!;' niotliB, A tust.raliiui, iioloa - dr»8 

15a,,a,'uio8 of tiui IMiilipjiiiK'rt, U'. S. I). A Wll) 

IJajf wonti, iiotew 'ftf! 

'Ky - 170 

Baking powdor, iidulforitfion, N. C* «7s, 071 

analywow, Idaho — IlM 

,1 la, lb lanlti, not.i'B — S!)'l 

Balloon aMccn.sioiia in Franco, IT. S. 1>. A . dbO, 021 
IbilHaniH, lUitilysiH aiothodH, Itandhook lOOS 

Balddi priming ialihvs 852 

liiilti more oriole, notea - 428 

Bainlmo cnltrire in Hoiithmi Africa 549 

« Hluwta, growth — 910 

Banihooa, nottsa, U. S. D. A 423 

Banana illovrr, analyaea 70, 154 

ijotoH ... 575 

r.nll'iir<3 ■ 451 

Btiriamw, h.'rlllb.erM for 744 

ijoteM.., 154 

■BandH, tar rtal I'tajmr — 1.75 ' 

Bilreona, ]\,I,ariano, dealili, U. S. 1). ,A — , ■ 42!) 

8 ii<t(‘ 0 »a<ir to, U, H. I>. A .. (>20 

Barium, oeetirreiiee iiv jduntB and soilw . . ... Oil) 
Hark beetle deHtro.V(»r, Enro]H‘an, Inlrtnlno- 

tion inti) Anteriea, W. Va. ... 475 

Irnit treii, notoH 272 

Kaii.s 408 

M,o 208 

..... 300 

reuiodien 204 

Bark horer, ilai.diejnhni, notion 704 

Bark Iouho airec.ling Murmimi muUjUn'a^ 

reined icH. ... 470 

oyatm'-Hhell, not;<SH 0(1,1057 

Conn. Btate 702 

Ind 057 

,K,y.,. 170 

wmedloB ■ 058 

■ ■N.J... 058 

' Bin.irfy, iiohiB, Conn. Sta;te.,.. .. 702' 

''657 

Ky ,170 

miners, notoH....... ' 703 

Burley, after ripanlng and germination .... 1{)54 

' a.iialya{,!8 — . — ; 043 ■ 

and e.orn vb. inolaHHeH feed for pigB. 09 

cmtB VH. eorn for i.aiwa ^780 

pea fodder, aiuilyBeH, (Jonn. 

' StorrH..-* B82'' 

' digen t.i 1)1 Uty, 

Conn, StoiTB . . .874', 

p(3M, analyses, ’N. d . 777 

aa im ' adiiltei'aiit of flour 482 




Barltiy, 'black al-ein rmt, C . S. ' 1 '), j) 4 ;{ 

breed! ng |,44 

hroadetmting va. ili-illing, Ckui irjg 

Californiji, enlf.iire ex jan'imoiil.H, 

Colo...... :r,'{S» 

ehm.'^itie.ation of ■Viirietie.s 44 

eropof Hungary, 18!'*!), I", S. I). A, oas 

mi Itn r(3, tki.n . — ' t;.}2 

Ca,. Hii 

elfmvtof temperafnre un givrmina.t.ion f,!Tfi 
feriilir.er experiinentH. 3s),i(31, 53)4, 0 . 13 , 842 

Can Hu:}, 

fodder, jinalywon, (Tonn. Storra ...... KH2 

dlgeHtitdlity, (.kmn, Stori’H 871 

gerniiniition le.sta, tk'in 857 

limit of kde.ninee <tf nod turn pei* 

eldorate' <H7 

Inoae smul., Ne'br Jtu 

meal VH. eorn meal for pign „ . 72 

prodnelion for brewing . . .. . - .. 210, IV,.!!), oik 

i'otaiion experiineiilH — 812 

' HOiMl .seleid.ion, Can . — Ol'll) 

temperai are for gm’ininsitlon . . . — 1050 

vurietioH H42 

•AH/. H31 

Can — 02H 

N'. .Dak, 332 

viability .... I5H 

'VH. corn I'or pigs, Minn 177 

oats for horaoM 8i) 

wltcJi) for pigH . 00 

\viit'e.r a.bMm'ptjon of nmal 1050 

weigld; of grain aw relafed to nitro- 
gen r.onf.<mi' '03:| 

■, winter eidture e^ pe.rittie,ntH ........ , ,442, 

' <,l ro,n ingiM* . , 5,3!» 

yellow mat 259 

Bui’ii for e4,ii,ttle' feeding - 295 

with framework of Hiim'l 294 

Barnyard imuinre— 

aimlyBeH,Te\,...., , .438 

and l»aet,(!ria. aai 

anil aimlyMea, ( )'k la 277 

'biie.tmdii rontenf., .... , 39 

idiangea sind tri'at.ment. ... .> ,, 229 

for lie(,4B 725 

Inf-mll'ing, MaHH/lialidi 137 

"lowH of n itrogen 828 

notOM,, t.l. 8. D. A 397 

pitH, emml..rtielio,n Bot) 

■preHer'Vatlmi 33 1, H28 

Can 827 

.relai.iv'e vuloe of nitrogen , 435 

BfU'aying udth aid|diur!e. aehl 720 

'trwitrnent.-vv'itli ludd tdi,|H,'u’p},i(W|,ditd,:eH,.:. ,135 

■'nli'li nation 1025 

VB. erit.fcon -Heml ppm't«r.t.H, B. {.'b . 233 

HtreetBweepingrt. I® 

without preHfO'vativeK, availability *34 

. BarograpliHon Hliipg, IBB, *423 
. 'Baromote.).', mn i)hor, I jJs. 1), A 439 

diurnal variation, IC S. D. A. „ ffio 

hlHtory, If.H. Ik A.-*. H. 819 
Barometric cnrrection.H and rednetJnna, D. 

■," a mt 

■ .Baroniotry, plateii.tg U, B. D. A «2',l 



1 139 


muKX or. 


ill .sIhi<' 3|», <>!' on'-curnuuT, 

N.-T 

hI.'H.!; 'r*H“ - - 141 

Bill; jMuiJ.vHi'ii, (:'o,riT». Sf.ufi^ — 7i5i 

4;h4 

ISniua’H iiorHojUKlHUMik iVtod. i(.!»a'lys».',s, Monii. 

...... ........ ‘!T1» 

liyi'lronn’Bir., Lr.! 

lUMH-.h ■iH.loH, n.8,11 .A \Zi 

Ik'/iui Ufi.l 

binvl.lci, ... rifj’Jl 

f«Ml dcr <vro{»M, (.bill <!:h 

Ijidy'hinl, chh.-iuhw..,.. .170 

iH'fd.lt'.*, riauiMlii'H, IAS.. lb. A ■ 4? I 

pod. H'pot., (<)'('.!( tun 'lit, .N , 4' .. 751 

poda, r»1 1 

A'anillu, in Mo\'i<'’i.n. 1741 

uol.i'S, «kin 8d:.! 

S. ll .A.............. 470 

naiiodioM., '.N . 14. . — ............ .1.00 

IkwjiH, N.4 707 

and j'lovt‘1'. aHHiinilatiim orjujitroiotn ll!l 

u.H lidwli'd 1»,V JUia Hihot 'H'M. .......... . 1050 

lUi of lloiir...^.- . 4)^2 

iawdiTial diMi'aNO,. 04K 

loiotopio.Miis, froaioo'ot, K. «T. . - 751 

lioioiV'iH, anal.VHOM .... 240 

hunli, dold piTimoJifH. . 1000 

VJU'iid.jo.s. M,jo4i ................ 250 

tloublo oropidni.j vvitli invoof ♦ orip 
,N' 4 -7:17 

iOitoiii of vitrlol/ioii wlt^liin . (iho vO” 

'rio}..y , N". *.r 747 

Bod,4Hy.i‘iM?x|.H::a'ha»odn, !N74\-..- 737 

lOvld., o.ni,fit,ivo vaj.ott 74 

i:oo<vul.a4.knM'ixpoi*.iiniint.M,.(,!a.iu.. ,.» « ■ HIO 

.Mond'U t*a, ftnalyHOH. ' 210' 
notoH.S. (.4 104.7 

. polo, ibroi.o'm', "N. ':n t. . ui 

■ .500 

■ 'VarioticH, At k’.li. ' 250 

i.iiowi'io|4. ,N . 4' 730 

«p,ray in|^ ox|.a'n'!monta, N. J ,5 . . . 7f*1 

Hlrrltlgi O:i»lto:,ro, . .. 250 

.ootoK, Ait/!.. 7... . 5 850 

foioporiiton.s for ^i>'orotiniit,ioo 1050 

iliiokiioMH Of «(tw iiig., N'. 4 . 737 

var.|.o4,,joH, (li,m (iuo, 033 

K,J. 737. 

■ E.Wk . 51.. 

'W0;tor ttii.H'or|>4.ioo of ■ .1056 

Ikok’n Horuio fornwino ili.^onwoji. , 200 

Hoooh roolH, ooUo'ot id diHoii.Mo .............. 1001 

ISotndu'sH m nlk^dod by thinnijjj4' 040 

onomuaital viuioibsH 028 

lUad' t'orcaHMCsH, d<‘4 tTodiudlon of 270 

<!ra<‘.kiin;U,H, }j;r<tii»d, for pooltry, Mo . . . 270 

hord, cohI of witdto'ing, MIhk 1084 

propjirod in dllforont wnyn, uiitritivo 

valo.0 672 

omriWt aiuilyooa, M.'o 270 

llocdi I voM, tl(,«a..t.r,i,|,,it4,oi:i 172 

■ yMdoli'.. W:. 
,T\nTlt.ilUf<Hi..., ; 172. 

Boom, oxiiin I notion. . .. — ........ 070 

Booh idTiHvtJng grnpew, MIrh ,, 60 


S|i]U,K(iTrt. 


I»TO8, ana4omi<';d ntiidioa ... 765 

a.rrjingoMn’rtt of fraino,'^ and iilvoH . H7iS 
JIM nffnotnd Sty l.oiiipornlairi'. . 271 

biTO.diiu!, »•>., itf.Tiimnila, At ioli , . 62 

for ionipu* t<Mn»;u(‘rt, M ioli lOdl! 

( Inrii iitlan, f Saa.i 1152 

olaMHifira.fitno,. . , 271 

<‘(nidtft»nnda.fioiin,%,l>nt*inn:'i'dH,(Atn . ..... W54 

M fob.. 62, 1062 

di'ad brood, - - - - .................. 27 S 

dninrminafion ofwox 561 

ox.[icrim(;!d:;-i in ko«t|)lu;p Vt 370 
oxporinnnit.s hi wdnloidiru', flan*... . 652,864 

ft’odinju!: oxftrriinonin, Al inh, 61 

ii\-iv}iainbai I taiian.. ........ . . ». .... . 654 

foil i brood, notoa 26($, SSTO, H70 

(ita.^iifn lont, 'M ii-;1i ............ 61 

Iioaring 172 

in rt'latioii to oolor of {iovvorn ' 271 

Italian 271 

jnsfuamanont ........ .............. 1.72, 271 

ffUirMli tlowu'.ro for, M job 10(52 

nioA injir Itt fa,4l paHturo, fkin..-.-. .... . 652 

paraly HIM 271 

.Mioh ... 61 

■parihono/»iandn! ori|j;4n of tironiw. . - 656 

prin I'lil ittn ol‘ a wanniti',; . 172,561,657 

rn.a.rini2: and nnnn(|^»in<iit 266 

rolaiitin i o al fal la. 2(56 

rolutiionHbSp of momlHn'H of oolony 271 

ridafivo fr»M]in*ui’y of vlaifa to viirioun 
frail. IdosKoma ■ 0,56 

.■ riviuinailiif ft(iow(8'<lo»4,ng ln.mf\y\d 

■'■■'Vi 37(1 

Hoiairiiiji;- w ild a wjirin o from t-ronsi' 1557 
HW'a.i'in <.a:fct<*!m.r, doB«!r,i|d'ion, '(km ,652 

tmifponikiro fi,(r "W'i.t,it(i'ri u'l;', .M, ioh 10(12 
UmUi of tbo 'pifiSn Hiaddon, : 10(12' 

■ v'jM’lnfc'ioH 

■ vvn.x luotlr. 260 

\v,iMt.or ladlnr 17*2 

wiiiUvriii,! 4 ‘ ill tadSarM at. bigli twuporii 

■fun', M il'll 61 

■.Bold- load’ Mpot, oaiiHo. .. 4t'IH 

troalmnnt, N.J, , 752 

■{Hillor niiii toppor, ii*ntM 4>',t0 

roo't,' w orm, iiot.i^H- . i 42S5 

. wnal, iml'iuro.. ' 45 

p;nr.ininnfi, 0 'n n,p'para4inH...... 56 

irnprovmno'utu..,. ' 144 

panwi tiab oibn'd. on, iHui^-ar lHa.d..ti . , ■ Ifli 
tmn.tnn'snt vvi'tb nirrlmn 1d.''ni,S- 
phid, Mlnh. dlflfi 
■vi}ddl,ity I5« 

Huj^ar, indimtry an .ridatrd to 'otook ■ 

' fotai frig ftod, dairy*', 

.log ■4."...,. ,645' 

in (ionnany ....... . ,' '413 

roHidmoiHoatUofood, 

B.H. IKA '"'482 

pronOBH of inanufactnn'.. ■ 'f>35 

' I"5dt.d1i!i8 alfontin g 'tt^A ,1062 

of middio MuF-opo, inoriogrupli . 562 

ISnotH idlbntnd by /'^ronra’po/v/ ^r//or5/// 76i;i 

arWIkdidHponion..*..*..*......,..,*..... 232 



1 . 151 ) 


,K'XP:E,IilM.K.N"r BTAI^ION UKVOmx 




brofid lug 2;'i2 

f.lioiriic.al <JiiiHigc« priHliHMMl by IViMv/,- 
mg WO 

«u!iuro. * - 241 

t h YSfi ■ 

Muhh, Ujilt'ii . . r>i:{ 

. 4.t4 

liMblur, tniiiHpbiJiJbjg lOH? 

for HlMaip 570 

liiJiii of ioIfO'Jttu’O of Modiuiu j)orrbb>- 

nito., IU7 

,in-)te8, Alia. H50 

S, C ' 1047 

proniatnias BiHjd ;i»ro(l lub lon 2:t2 

. rod, ffynuo!tt;iit,:ion 715 

. Btiook, tiotoH, 8. C 1.047' 

' Biigar. {&v. Sugar booto.) 

•V ar iet:i o>8, S. Dak 51 

* water absorpibm of 860(1 . — 1050 

Jieggar weed, Florbbi, uot(*8, H. S. D. A .... . HIM) 

Bogcml aa, .b .roocling . ' 453 

BeUppa lohor aiTe<i5ti,ag tea '1.062 

Beil Kevis Obacirvatory, IT, S. I). A , 819 

Beat gra88 aeeii, (SToeping, viabiliiy . IS8 

Beiiaoio acid in milk, detection, 705 

Bensiol in lor pby lloxora - 176 ■ 

Bermuda' gra^s, notes, Ala. Oollego 154 : 

.smuts — ..... , 049 

lilies, causes of imperfect iiowors. 454 

onions, culture ................... 163 

Berries, edible, of Alaska 851 

Beta maritimat notes 232 

notes. 232 

Betula albciilmimata., notes, Can 856 

pumila, notes, Can 865 

Beverages, analyses 314- 
. methods of examining....,...-.- 482 

Bibio: hortulmus adbcting cerciils 1057 

Bibliograpliical aketch of H. L. deVihnorin . 201 | 
■Bibliography of dermatology — \ 
literature of It ussian soils- 32 
meteorologj^IT„S.D. A..,. ■ -221 

■ ' ’ ^ tubercukis.is, 1899 ■ 193 i 

■veterinary medicine '.196 i 

■' ;Bile of 'anthrax-infectetlaniinals ' 695 

' ' dJstmaed,, annuals, etrcct. on healtliy ; 

animals 892 

BUharzia cram, study. .................... ■ ' 606 

,, 'Billow clouds, ''wave, IT, S, D. A . 222 

■ '■ Bindweed, .eradiimtion, Wis ■ . . 749 

notes, Can 061 

, Okla.. 364 

'■ Biological ' , ' sii.rvey' of Mount ' Bhasta, ' 

■ IJ,S.D.'A '428- 

Biology of Agaricus velutipes .......... 28 

closure of, stomata -115 

parasitic fungi................... , 322' 

, pollen,. ' ... 319 

winter wheat'..... 28 ' 

woo(l"frequentmg fungi...... ... 322 

■, BUta orientaliSf notes .... 949 ' ■ 

'Biroh, cut-leaved, notes, Can '865 : ■ 

' . ' dwarf, notes, Can ........ . 856 . 

, ' seed,, management., ',. 366' 
Bird flea, notes 295. ' ; 

■iioe ofpoultry 495' 


Pago. '■■ 

Birds as w*huI desi'j’oycrs, lb S. 'i>. ,A , 425 ' 

iecdlug baldts 428 

iuj<M!fi(Hi of siiga,i* s<,'»Iiitio,nH 4^3 

injurious, renici'l ’uis :!72, 659 

.migration, 1 ^ S. 'I I A. A. , ■ 222 

uoximiM, d.angcr of iutro(,{m'itig', 1 *'. iS. 

B.A, 425 ■ 

of jury of 'Manitolni — 425 
Black (budli, ima’ulation cipcrlincntH ....... HI 

k not, notr*M ;,p|H ■ ■■ 

Ky.... :i7y 

Bbickbcnics, analy hi‘s PMfi , 

■ liud dcvclopnumt K5I 

cuB urci cxpcf iinonl s, N'. J .... 735 

tertilirau' cv|,H‘,rijriont;«........ ■ :1039 

736 ' 

' irrigation KKk) 

' 1 ‘xperinu'intH. ,N. J.. 735' 

notes, .Mont .................. 251 

varbd.icH ...................... , 050 

Can ........ 644,850 

M'asM. .llatcb — .... 544 

Mich ............. 153,262 

Okla 029 

Fa...... ■ 4'63 

Wis. 1,60 
Blackberry leaf spot, nat(*H, Colo ........... 314 

orange rust, tioti^s, fJolo ........ 314 

Blackleg b%oillns, notes, IT. B. 1). A ........ . 002 

di fferential diagnosis, I T. H . I), A . , 085 

in Nor way 603' 

the Dnited States, IT. B. I), A . , . , , 001, 

notes.. 005,1087' 

K'ans. ' 498' 

■Hcbr..... ',303 

■ 'IJ.aiXA '' 006 ,,, 

tranamiSHioTi to man,....,'. 288 ■" 

■ ■ tremtment.. 703,' 796 
vaccination in Ifreiburg. 693 

,P',m!autions 696' 

'teebnique. 494 

vaccine, pr'epamtion 2H8 
''■‘'''T'''ITteh,.'.....A 'I'OOi ' 
'Wy, 404 

stmlicH 102,603 

Bbwk plague baciilns, cflbot on orgaiw of 

animals ' 01 

Blast furnac(^ dust, as a fer(.ili*/,cr ,i(i26 

Blasiojihaga cxjmrinnoitH In California. .. , » I U )0 
Blmtopk&ga. grnmtrnffn<, notes, B, S. D. ,A , . 950 

Blatcliford’s c.alf moal, lumlyscAM ' ' 071 

(,'kmn, 8taif» 270,’ 

' ' ' 777' 
270 

'NT J" 777 
■ BUtUa germanim, digestive o'rgans 7'07 

. 'B1 isttsr d iii (1, treat'iuen t ' 4'9i 

Bligzard,’^ orlg'in of 'word, "1T.,B. I), A ■ . . » . . 221, 

Blood corimsclOH, aggl n tin issation .......... 202 

determination of glucose 22 
dried. (Nso Dried blood.) 
molasses feed for horses KHO 
vs. grain for fiigs 69 

serum, elt(5ot on healthy auhnalH.... 802 

, vessels, texti-book of <1 1099 

'Bluebewies, notea, Me ^ , 03 1 



INI) EX OF SUiUBCTS., 


I 


BliioboMi*'- il.V» I 

Blii« ft’raaH, K'eiiiju^k.v . Kfiiiuak.v bha- 

HSiiKi, noji's,, lb S, i>. A 

Hounbla, lb S. 1>. A,. . 

viilbilit.v - 'ir»S 

Joint ox jua'iiunittMi, K. 

Dak 

niVH, on pivrH'iHioiiico of oak. hau-rn 1H)7 

lUi^hnena WM.avi-, hoD,^m ^ . 22(J 

,l,U>g hiiul, rex'.hunatiion 22(5 

Boiliiif? point 

ourvoH of ('.ortain nilxtnniB .. Oil) 

Boli't'iw noi'OH. » - - 121 , 5ir> 

mtmiva, 'not.e.H' . 121 

Bo!! woovi !, noloa 27!.t 

lio ii wonn , 1) OH t pl}(» t'H 871. 

notoH 7«o,i>r>r» 

U.B.D, A 47Byr.2 

vmml im — . » . HbU 

Ohio (.33 

IT. a a .A., ■■ ‘171 

Boriavia boaiiH, anaiyHOH ‘Jib 

Bono, smalyHCH, .M jimh. I.’latcli 52H, 1(126 

and int'ttt, aniilynoH, .M Imu. .Mnitih . . * » . BW 

potuHh, {UjalyaOM, Boj..i.ii. Stiiio .... 715! 

}».» no priulnoor, (.hu.i 8H1 

«8h. a i,uily HOH, M.aH», ..I lat-o.h . . . - 138 

availaldiity .for gnwH, Ctnjiu Htaio, .. . 722 

diwolvod, imalysoH, .K.y :!14 

.La ■ ;i5) 

M'asa. H'utiOli 1026 

B.i:. ........... .017' 

Tos£ 438 

. ground, aTu.i.lymw, M'aHH. 'BJH 

' N.J. H30 

for oal'TOH 80 

, . rnannwH, analyMOH, CJoim, State ...... 715) 

gtiporiiliiwphato, ('Itjto^dl.o.n ofadtilBn’a,- 

iion.. 101 

va, aniniHl .nurnl for tsldokonii, 

.B'atoh 673 

Bcinebiaok, analyw^M, ..La JlO 

disaolvoilD^nolyBoafConn.Bliito. ■ .7.10 
1026 

./ . Hpirtit, ivtiidygoi* Magg* .Httiolt.., ,1026 

BoMt tfok, iiotii.. *.*■»**«*.. 76!t 

'MuiQ:fihUM$ hmiSf noton, La 688 

Ta.v mi 

Wtnodirw, n, a IL A 491 

lloraoio'aold, olfoota on anUnnl body » »■»,«.« .■■ ’ 962 

in butter, dotorminatioitB.. «.» 610 

Borax, oxcndion by rabbilH 778 

Ht^pnratlon from bor!(^ jmid in pro- 
Morvod nnmt. -• 618^ 

BordOHUK tn IX til ro - 
und arHcmato of loatl lor gwoot*potat<> , ■ ' 

lloadmotlo, Md.... ■ 02 

l^arla green for ap'plo B'c.alf, Vt , 356 

Paria .green Ibr apple M<5al> ami cod- , 

' lingmotb, ,111 ......... ...... .2.58 

Bid fc fo,r g rape bbwik T(.)t ' S02 

elTeet on. lVuit.de v(dopm(v.ir ............ '■■ 202' 

' for apple H«.!ab, Del . 408 

biMddoaf Hpcd., N/T, Oorncd^^ 103 

itlifyBiiintJu,nrtu:ut rtwt, K. d 947 


run 

'Bordtxui'x mixture Don ts nmni . 1 higo. 

. .for oi.(ru.nd.»or dowii.v mild‘*\v, tifilo, . . urtT 

g.ni.j,>o blaek .rid.'' 758 

peuehdoaf mirl. 260 

"NVV'.D«»r.u(*!l, 104 

<...lh.i.o 357 

plum lielionH 321 

po|:n to ld,lg!iL V'i 355 

diHOllHOH . li'W 

walnut- baetrrioHiM 261 

in btO. e.I.ima(r*,s ,16B 

injury (.o pearH ......... 5KW 

■nnuiufaeruro r>5(» 

preparation ;u.ul uhi^ ...... 37.1, 8(31, 957, 

Bonn. StuL^.. ..... .. '757 

.iMa.sH* Batch ...... PM 

..Me 262 

1 JorerH, roim.MUeH, OkJa . ,1 066 

.Borin aeid an n-milk p.roHervaBvn 582 

dotenuliuitiou 112, 618, BI07 

in milk, df.te<’tion — 212,419 

dbrguUHeu inntliodofdofenniniiig 618 

tCHtn 312 

.Borua horse itiHi.'aHn, nauMe. 588 

Boron t'( hmI .presm* va-ti ves ..................... 184 

Botauie. garden as an aid to agrh‘ulture. . 10519 
BotanJeal iimtitut iouH of .tavu, and ( 'I'ylou, 099 

Miirvey in Alaska, U. S. D. A 28 

Botany, Inxtdjook 'loi4 

lext"hook:is, 1 L 8. .1 .1. ,A . - 429 

BotlHes, notes 263 

.Bothy larvm, tiistinguishiug fi*o.m ghunle-re. 896 

Hotrjfiis eincrm as a lujiliouHi* post 366 

sp.Dmusing d.:rop«,>,f li,dtu,ee, 

.. . '.BaBdu............ '562 

trimtiuent ' 552, 

indgttrk^ tu)tm 164 

.Bota by, bend of s.heep. . . ,,191 

Bouillon of bn.cteria'iis'atlb«.5itHl 'li,y, 

'■ , . metals :1„2B 

■ l.lovine dinttsTupor, notws, V'a 'loPt 

III alar! a 1 u '1.' » i r k i\y .................. . 593 , 

BowkerV, ardiiud .meal, analysoi.M, .M'.e, „ ... . „ 279 

■ luiro l.M.»ei' iierapB, amd.vHi'H, .Me.. . . 279 

Box iddor, analyses, .Idaho,... 314 

oust of plan.il ng, (.Jan 853 

grtB'tlngo'ii honiyv b,..uu.)iHtH... ...... u' Hho 

i.a:me'heM iiiid walnuts 850 

Box, yellow* notes . . . . ., . , ' . . p.ir»2 

■Mrrndiymrm lib.? history . . , .. . », * ., .,„. . .. 1065 

Bradley, 8up'er.lor meat nniaL amily ..Me .. . , , *17!} 
'Bwui,aduitorj'i-tio'n,,NJil,,«»«»“««'«“’<*»-‘.--‘'-' . *478 

' and eorn moal for ,p,lga, N. ,'l.,’t ..... . .. . .. . Hit 

formontod vs. U'lifermonted f<ir.|d||s, ■■ 

' ' 'N.lt. , 'w' 

,/tr<wosf« sp., not os, V i* . 354 

"Bm'/sm ''ll Ivor Hood ot JH99, ..A ,. - . , fSCh'l.l98 

Broatl, adulterat'ion, 'K.tJ .. 1. « 1. 278 
and bnaul 'iiuik ing, Hiudiisfll'. S. l.b..A... 767 

milk, digestibil ity,.Ma 059 

“aittisp'i'K?,” juudystw Ikl 

making*...-. 478 

digestlbiilty ' 4.79, 661 

M.e IKIO 

■ IBaiL A*. ",'7«i 

' from dBrofont kinds I'd* .Hour ' 971) 

I ' dour and, co}"i» , rmuiL 'UI75 



1132 


EXPBBlMKiN-T S^’ATiON' KECOEO, 




IltMiail, economy. . 970 

I ns I'HiiitkiH. 79 I 

maklnjjf, 1«W808, 'll. 8. 1). A, 708 

■with, H'kim m,ilk vh, -wntor, 

Mr, ' 900 

ropy, siiiol 071! 

Mliiny, ooloM 882 

“ Hiicky ” or “ HliniyV Wih. . . 005 

wi'iho'* VH. Bkim iiiilk, jMuilymiH 478 

whoaii mnl wholo-nioal, an;ilyH«',H. , - . . 001. 

Break fuBt r< »otl, amily hch, i,tlaho 914 

Bretwl, (i"0!k)fc 'og.!4' prod net, ion, 'irtali . - * . - 481, 

, VB. i.ypo in cowH , 'Sti 

.lireirmergoiiodie.r, dt'-Horiptum 777 

Browers’ grains, dj'iod, itnaiyHOs, H.iT 777 

, (lcsorij)ti(,ni. 971 

Browisry residue vs. poanut inoal lor niiloh 

OOWH Hi 

Briiijal allbctod hy /i!/u>pa7,<jk‘p/rw/w,dM«n?/rL in09 

Jlroehytiimfi anriulatit, notes, M icli . * ‘954 

Brouio, grass, smootii, eidiuru oxporiimuits, 

Mohr....' 240 

Mrimms 'wr'rmw, aiialyaes, SiorrH. .. 882 

Minn.. ' 8H3 

Hobr. lOOl 

o ill turn exporiaionts, 

Nohr........ 240, 10110 

(! u 1 1. u r e oxpisrl inouts, 

S. Dak............ 49 

liay, analyses, Can . 879 

in Kimsas.. 926 

notes, (Jdlo 399 

N.Bak.' -999 

' tJ.S.D. A. 1099. 
'variedias, A,la. Caiielu’al^^^ 251. ■ 
BrO'Oiu' 'Corii, culturo ' 240, 444 

Bro Win tali i?atin'|nllar, destruction l>y birds, 

, IT. S. D. A 959 

iiiotih, distribution :i oo 

' lirmhoph^gmfumhns, not-es, , k'licli 954 

J^mchui 502,057 

c/rDimwA ludcs, IJi ,S. i). A 470 

letiMn,, 'notes., IT . B. 1). ,A . 470 

ohtedmi notes, K'. J;'!’ 1 09 

, IT.S. D. ,A 470 

, iKites, IT, .D. A, 470 

.g'uuflriwttfiulrtif'u.v, .noti^s, IT. S. l.b 

AV...... ,4.70 

■ , , mfimarntM, no'fces, IT, B. IK A. , . , , . , ■ 470 

Bnmisaure, nat'ure .and canstiB ....... 59, 962, 4.0(1 

Bi-usSdl» sju'CHits, 'notes, B, 0, 1047 

BtyoUa pmtiQMd, no'l'/©8 ..... 5(53, 053 

'Bfy<}tfo%)hti mlmmUct, . nott.'s 379 

"'Bubo'uiC' plague, treaknant 91 

' ''' Buckwheat, analyses ■ .734 

as an adulterant of flo’u,r>- .' ’483 

ask analyses . 38. 
culture and usob — ........... ■ 249 

studies 724 

'fertiliKcr experiments 38' 

requirements .... 724 

middlings, analyses, ,M'e 971 

' ' ' ' noies, (kiii ■ 839 

root'doveiopnumt ■ '■'735 

water alworption oThcimI 1050 

Bad HclecBon in planl, breeding. '1017 


I ‘age. 

Bad variation i n plan ( s , 424 

Biulding, wi'oter, noi,«'%s 997 

'Duds, win tm* gr<'> w lit. ', 2ii1. 

killing, Yt..,.,. 949 

Bu I'iido b»M'd'b"S no! es 955 

Inn.', (Wild iea'k.i ni , A' is 749 

i,adeH, (tkbi....... 

gnat, Monl.be'i'n, 'M iss 2 T 2 

Butraloes, distribution of gabudaHe in milk, 

W is T'tKO 

Uuj'u mdyarky iu.»tes 429 

"Bugong moth,' tnaitmen'k. 70(5 

.Bull) culturii in 'Bermuda. 52 

Holland 998 

diHeas(,'.s on the 'Pacitie. Boast, B. S. 

IK A............... 463 

Bulbs, (lowering, eull ure in AYu.Hliinglon . . .. 459 

Pm 11 mdtlo, notes, ( Iklu 954 

Bu rdock, eradication, Win Till 

Bnret.te, iintomatiic. 511 

■■{lout ............ — un 

. ’■ bolder ... 9,19 

Burros, disi.ribution of gaJaidase in milk, 

Wis 580 

Butter, ad ulteratkni 83,87,912,811,888, 1007 

■analyses, .... ■ IH ta, 981 

', Can. 081 

' Conn. State, ........... 770 

■,K.y 314 

M'.:hm 883 

'U.H.1.K..A , 977 

V't. 980 

and margarin, man ual 990 

nud.bod of diiiVn'eie 
"tiatiug ............. ' m 

asallVadial hy aii 5 light, and nudM- 

tore ,584' 

'corn ,781 

.food. ...... ........... 888 

Miss '1080 

'pasteuriiiia t. i «,»'» a t 
liigli temperutureH 85 

Hr^Hamecfike.,..,.*,. . 28'1 

Hngard)et‘t pulp-.... 781 

ABBodation of Ontario, report...... 781 

, bacterial c'xum i na t ion ... 977 

■ bitter taste i'auned by magin'sia. . 5H7 

,c.aus<i and prove ntio'u nf '.m old, - (i82 

oheruistry and baetoriology, band- 

b(M»k 489 

comp<,tHltion asalleeteli liy foods.*,, 912 

control of llaivor. .■ , . , 285 

(vry OHc.o|,)y «5,1B 

cnlturoH, e.ommoreaak Pa Hll 

■'If. .S. .1). A 599 

detection of co'ko'n“H'{,‘t‘.d o,i I ■ HI I 
■m argar in,, ' 888 
detmni«iUknu,)f fH)rad<? acdd...».. 5:1 0 

solids a',nd -fat,', 905 
digestibility 976, 659, (SCIO 
eS'iimation of .rancidity ■■:froi'U fre^e, ' ■ 
volatil<,)'acidM. - ' 584 

exaniinaiioii by t'iie re;frae.toi'netO'p.... 'd'l.H 

for ■(■iil)<,'!,r(''Ie bio.vi'lii . 887 
lahibitionH, Daninb 85 

..Piuulsh . ■:IS8 



iNi>E.x o¥ KUj,uK(:.rrs. 


1133 




:r.«!ti4^r r.xlti!vi1ioiiH, Sw4‘«lish H7, MHl 

(exports ,, — ■ 

Danish..,,.-. 87 

5,1. S. TP A i>T<5 

faJi as irCthcpMl liy !’<‘turiirnH(i 1>V7 

<'<nii}HtiijiiHn usnllTihrh {ly Tood, 

,Mr‘ i)7T 

phyHii'Sjl .'Tal <‘i(iMiii«'nl nni- 

atunhs :5nH,m5 

raaridiiy . TiHS 

.studi(‘a *J8T. 

i(n'JiiH'*.n i> nn w, ! >c! ThO 

Havnruiui annua as n-.hilud to an hi 

fnnmuital inn, Inwa :i88 

frnni reiiiihs'i' iniik, anaiysrH HHU 

luinilni'SH, as atlhirlrd l»y IVkhI, M(* ,, 1)71 < 
.Imita.t inn, nxpoi't'H, D.S. 1). .A, — ... DTii | 
iinpnriH iain tin* lAiitntl Kiniidnm, ! 

ir. s. D. .A It7d I 

iiiiVii'inr, inrprnvnnH’ni. nsV 

inspn.nliinn ...... 15!Sa 

inakiiijn' u.\j)nriininitH, (hiti . <181 

IVoni luadiMi luilk, !*n 8T 

in (.laninhi HiHh 

paMtunri/nd milk nr nruum, 

■ if. S. .1..K A. lIlMi, 1»7« 

(mail HU 41M) 

imdhndH nfanalyHiH 11!, hll 

|H.'(‘H«'rvJd lni.j ’jHii 

pric'CM ill Nnw Vnrk and Lnndnn in 

18i)7yihMy.D. A .i)7<j 

}>rndm'.linn, unfii..,. 4!)() 

, in Diuiada. y •lUO 

, dmtiiiy tw iifTnuind by fund, Vi. 

numvat^ni, nr promwM, ilnt.mtinn ■ 8.T 

!•nnnva^;ing 8H{) 

acasonal vji'rliiiimiM 888 

wimliuH «,»f .riU'icidiiy * (Jl.fi 

nn thn Unielinrt numhnr.. . , (171) 

tii.jbei'cln banilll vimimtt ■ ,T87 

i<yid)i!rt ImnilluH in 78<i 

n imjiltnd, a u" t!r.l.al8, 1 .1 . H. D. A . 1»7<!> 

'Va.rSat'i.n:{m .in vtdailln fii.t.Ty .a(,-id.H , 487* 

, wa mr amUm :1.88, 780 
aiiianklng fruit* kliim'.. , 7<) 

m i g.rnih.»n ... 7(}f> 

■ notpH. ............. ............ 174, ;,17.l 

frnm HwadinU urrnnmiTnM, 
afuilyiina ............... BBC) 

..By ■ prndimi* frcitn cdiii’kmm, ni’illmtkni 70 
I'Vv'ia.jr.ldin* innimgraph ......................... ■ ' OOi* 

(jnhbagn bliwik miv.KoteH, ’Vi'..,.. — ....... ■ r>fl. 

biitii.e.rfly, nntna ................... ' 00 

. |t.S..D. A. Oail 

' ImporttMl, Tii(>tnrt, N«,ir .. ' ICO 
V t'r.S.I>..A 0552 

clti'b n»nt. (A7 j<s! aiSwr Turnip tjlub 
' ' roni.) 

.notuH.Vt.., ' .05(1 

frroHtj.nm.»i, Vt. 50 

' .iin^ncT.s air««‘.ii.ng. . ' '(Hi 

I'dnaif Inuan* .unt:(.58, (bui 057, HOO ' 

' ’052 

|>lntnl.ln, nntuH.' 7tJ0 . 

rnni tiiaggnl.,;iu)tnn (50, 0.55, 057 

' . (kiu ■■ BOO 

' i»146" No, \S-: a 


<.„’al>ba.,!ji:n rn( , ujiUHn, 'Ma.Hs, 'M'atrli... ....... . 55*^ 

\vnl,hvnr!ii. nnB*H , 000 

D.S. I). A ;ku 

wnnu, rn-annl in.s, ..N" . T.l 1 fil) 

nntrs , , — - , - .. ., t.iff, 11.55 

< .lubba.uvN as dnnidc 4‘r(.*|)U'ini pniaini'a 44 

fnii ili/.m'cs purijuniits . . .. 8112 

Mass.llalrb TBa 

rrviuii'nmniBs .. t25t) 

iriirn,m.‘fi rn!it..t‘aln)r viiriutins.. Tfd. 

nnt.u.4, .A ri'/, Kat) 

S. 1.047 

ridgn vs, h-.vnl «‘ullnri% ,Ar'k 214 

va,rif;th‘H 842 

Ala. ( ’asmhrako ........ 251 

A i-k 244 

Mini] . 250 

S. Ihik., 51 

(.liiuiUf alV(*if.(,(‘d hy (.rniu/rnra... , BHii 

<.‘.u'liui']*, 548 

.i,u B]‘a/,i'! bM8 

Mr.jiadiu*. 54H, 741 

diH]‘aMin in T'rinidad 550 

n|.y iimlnyy 250 

pra fling - 548 

... ..... 052 

j.H.Mlai isnasu. !<><», M(i2 

iinalyw^a ..... — 1048 

wcdlK, j].naly;sn.s 7.IB 

( UuuH'in imfviffnnti 3i( (a«.Ti i og nraatjipw ..... 501 

rum-mind^ r«.u,)»nd irva ,. ...... .. 1 005 

(.ijmtitH dirhliaH, .ijolna.. 450 

Cadd By itt,i.!ink 1 ng 1 i 1 itw, .M n .. .. 058. 

(Jmynm J'mniinff\ gninih) ,r*’lai.injwl'iip n’ifch 

M<du.n]pain*]fc nl\/'5.3p«7f/.*v /rr'/U'nte.. .. " 511 

. , 408 

(Jymalpinift <5nr7firt*n., ».u,>(.(*h. 1007 

nOnrd. nil mnsou l.in’ work 70 

(kihibaH'h fruit, aualynna 240 

(Mlamdt'if/a .iint;n.H, IT. S. I>. ,A /'t23 

■ (kthxiidra nni ns, D.S. 'D,. .A . 472 

(Mldthm dlliddjit^ a.naly hum 240 

(..kilwM’nniiM fnriiii'/injL;, nmItu'ialH, iuMl-M fur... bOU 
(.kik.dnm ■himtljdiitt? jm a.. I’lnrlfylng Jigaaii, 

A hi., (..kilh.pgi *. 2110 

rntdihir? tbr phyi.!n\(,,''.ra 071,1057 

(‘■arbnnnln III unilH, d.r.*(nnnt.naihm .. 20, tin 
«hd.nrmi]ia4inn nf iil am hni in piH'n 

ntjff nf,. .' (iiS 

in HHlms, diTniautiuitinn ' ■ 2..ni' 

(.i^iid, tlnl.tvnulnuDnn ■ n.f mirbnn 

dinxhl/. ' 1)08 

HJtllH, idpysiolupiujil n'dn, D .S, D. A , UH)H 
Datf <’l.tnlnrH, nnina, Nh'br . OHO 

upi/aiul ir ni’r.m rtujia^ nf Tadiid tuvnum . tlttO 
(.(rilBorn'h'i Stsilinn, iintnM ""vBIflT 

huih! imllidin.. iol7 
DnivurMity, 1007 

Dnliabt, muilyHOS ' 2.40 

VtillldiKm mnifplwmmf 'imieK .• «...»«,,.«#«»« 174 

(ktUlpte f UH giifatUmxK tmim 057 

(htlttpkwHfi ital'kw^ rntundlnn* (i6B 

OhIvuh* art Ittninl milk for*.. HBH 
rongonitwl iubnrcukmiB ..*..** H , 004 

<H)«b of fttbon ing, Nobr , tHIfI 

na«lug,U.». B.A, 000 



1 !.*?4 


KXI'KKIM KNT S'rA'l'lON llKCt 




Calvt'.'i, iall and coiupniMKon U72 

iVediiiu:, A 

axporinuM'il'.H — H0 

(Ian., t»nr. 

N’nhr imn 

N'. ir,.-,. :I7H 

<ni milk iuhnia-nlouM 
rnw'.s, Cionii. Sluri’H 

Iknda fur... 1((7T 

(or i'lillivjiiiuji; vacciiH^ viruH. ...... lUn 

HkiiH nrilkidr....... -iUO 

(/UlMTinnloHlH. IlKi 

(Aannlfa, irioc. ulat ion IVn* 'jf'lafuinrM 

suHi'riitihiniy ioeattU^ pla^nn 2SU 

(.Jaiuo.inlairti flinrsn . , - 5BH 

(Jiinmida peUiieidfU lint t:*s, Al'hiii. . HfM. 

Cam plinr l>ai‘nmcU;r, IMS. D. A , - - - , 420 

ciiiiarn .in FlnnVhi 452 

VtHDijitninhiH . - ik>4 

CaiKuln tiiiiit pmiM, iu:i!il> 8nH,K. d ........... 777 

,Pa m 

c. n 1 1 u r« nxpndnunitH, 

Colo... ' m) 

Gafai,i^n\ cnlhirc (.ixperimontH, .AHk ■ 240 . 

(VKiraot, st'iiduiH, AriK 212 

dadiilizer «x'|K4r.im(.mtH, ,A.ri’/. ..... 240 

CfttialH, Htatft irriiriiikm ' .11)7 

(kmarda hmmnomii K‘y - 170 

Ca,i>co.r,'Oo(;n:irren.cn in. dcHiioHiin an iinaU .... 201, 

orgMiisnm, patlia^iniin tOTnct/a on 

animals. 01 

Ciuu's J'liico, anal.v hoh, .Ky 214 

Httgar, awkoi’ piaHlnntifin ............. 5u(> 

detonninatioii of dextroso .in 
proHcimo of .............. ... . ■ ; (514 

' in mi.lk,doteciion.. 211 

cKa.M::irixmce .in ,rlpo isnodH.. ' 710 

reducing power...... B0(J 

AtopsygTaa4,in analysiw.... 75 

Oanine distemper, l,»inIogy SOfi 

renieditm, 'Va lOO 

Cfi,nkt«.'wo.rn i, raniedies - 558 

iprhig, notes, K ana' 498 

Nebr... :!70 

Hprayingexperinnmla, 

. , . 'N.'V. State. ......... ' 17.1 

Cttnks:;!m'orn!N, notes. '1,7U, 270, 057 


ikige. 

Caraganaa, Viuic! ies 

Caramtd bmlii'a, Ht.udii's 'pj()7 

d«4ec.tioi! in Hjorite and vinegar. ,, ;ii‘j 
(kirholiydra'lea, aHHiniilaCeii t,»y planln :n7 
(irnuagv front pi‘(»i('in HKt 

.dei,,ermtnn.t,i(,tn. aiif, 

digestion 5>y dogn 77g 

(.Jarbob:M.ni» for San *f o,m'* acnlc. III 055 

Carbolie aeit! b>r milk fever. . . , , , PDI} 

Carbon Idaulpltbl an an inaecl itide 474 

for apliidoM, Cliio 47:5 

b<*»d'. Mer*d, Mle.li ...... !I55 

« “ Hteknean 202 

nmjmfm't.ure and (.iMCH . . , fUii 

(leterininulion in nltrogimona or- 
ganic 80 Iwta nvm ...... , 21 1 

diosid, npparatUH for delmaninal imi 

in minenilH...... ..... ... 3i;{ 

determination 212 

in hoIIh, deternunal ion , . . . 508 
of tlu' ocean as ri'laied to 
that, tint at inoMphere . . (522 

tix.afci(„m by Imives «... ioir> 

metabolism of, IT. 8, IK ,A. ........... ' ,274 

Carbonate of potawb, analy ses, Con n . SI a ti- . . 719 

11. T..» 917 

■ ,8oda.''"<A'ec aim 'Bodinni' e.jir* 
bonate.) 

analyactB, 1C .1 . ' ■ 9 17 

(Jarex alha, notes ' * * . . . '95:; 

darum omta.^ polsonoo.s to ntoek 1957 

Carnation rn.st,, notcH, .Nedn,’' ' . . ... a 1,4 

Caruatious, Ivreeding . . . 4515 

growing under ghmH all Muim- . 

nier 957 

hwacts affeetin,g U,l(15 

now di«eaa© , -> •Ve. ^ B(5u 

varietloa'.,,..-. '154: 
Gameadm scm4en$^ .remedieB, Ciui R(I3 

Carnivora, amjdaceona d!geBt.ion 778 

Garob seed, oomptmition of endi»aperm .... lOfill 

■ germination ... 1 95(1 

Carpet lieetle., idaek, .notea., 955 

ri' mod i<„m, M a««. i la {,.<;• ! 1 . . » , . . fail 

grasH, nadeH, .Ala-, Col h'^ge , — 1 54 

Crtrpoenp.v(f, poa/o/o7io, (See t.kidling nmth.) 

jvpb’VobM(«,i,mf('f4 79(5 


Ganna d iHeswea, treatment., 'K . *1 752 

Can nan, va.i:‘ial Ich 852 

■ Canned, foods, p re nerva fives in, N. C . 9(59 

goods, adulteration, K.C ,971. 

meat lion i lion, ana lyses H82 

■ moats, <'‘xaniinntio,n, IKS. 'IK A ...... (57 

. Can talc) niaj bl igli :not;'<;‘H , ,(,k„)lo - . 91,4 

' Cant-.aloupes, notes, S. C 1947 

var ietios, A in , Cancd irak 0 .... . 2.'>1 
' ' Omitkark nuUitUi, remedies, II. S. IK A'- , 470' 

Caoul ehoue, preimratton for markot. , . - , , . . 515 

Capillarity . otba-.t on movennmts of ground 

:’water T '.517 

Capritication as ndo tisl todicecism of tbo tig. 548 
experiment.^ in California, 

II.S.IKA, 950: 

Oaprifoliaceas note's * . 870 

Oa%mliniajahotiaahm, not-es 470 

(4)ormm», new mildew 261 




Carrot mat, by , notes - , 957 

reined, ie.H , 559 

(knu...,. '..BOi 

wild, amc'liorut.ion liy grafting. ' 25i,» 
<,u*ad jeat ion, W is » ; 749 

notes, Vt. 554 

Carrots, asb arndyHes :m 

culture 24 'I 

c'.x pm'ime.'iitM, ( 'an 892 

dept I'l 'o,f plant ing, Ca n ............. . 021 

fortili'/.Ing ex jierimen ts ............ IIH, 8'I2 

Can....;,.. ' s:,;:'; 

■ ■ ' notes, .Art'/, . . . . ■ 859 

'■ loi? 

, " nutritive value , 73 

..varieties..,^.,'...,.'. ,,842 
Can V... ^ (Ifll 

S. iJak , ,51 

Caryop.idsmf graHses, hI rne.turn, tf» B. 1„), A . . ' 423 



1135 


INDKX OF SljB-IKC'JM, 


CsiHO iJiot.liiH, AuHiraiiaii, noli's. 

Cswoiii. jm!il>\srs’H \' i .... 

iiH anV‘i*.t.('<l by 

niif'ro firsnaniHiMs 

asuiHis of «‘lijiaji,o. in paslonri/nb 

,,h' 

{biHoon, ilulity 

I laHtMiOH In'oiioho-pnounuiula, of .slno^p. . 

(JuHKnva,, imiilynoH, I‘’la 

UH a .shilf, Kl;« 

oKporirnoiitw, b'la,, 

noti'B — . - 

{'ina.savaH, HwiM’t jiihI ... — 

(Jasisid sophem, poisoinma to Htock 
(Jamda Inmtiatat noto.s, ,M(1 ....... 

ni(jHpi'Si not CM, M'd — . 

(kwtMUm rldmUcdt a.M ;i .soin <’.o <ir nuUbor .... 

Ca.slor-b<'iU« «,isiko. naiafy kbh. ..... 

rootH, jtHli aiuilyH<*.Ho|' soil from, 

Okla, 

Castor hoaiiH, vitrieiioH, Ckla ...... 

<nl pbuit, iiotos.... 

ponuna*, aiinlyMos, < Stato, ...... 

(biHtratioii, etb'ct on oscrot ion of jihonplMnb' 


acib 

(kisimrina, iiota:iB ..... 40^ 

Cutaipa, Bphiiix, roinoilios it5(5 

Caleb ('ropping, biMi.ory of prarUc.o P2b 

nropa, juifuijjij, for grnon mamiring . K2P 

Bnlt■ur<^ 242 

Bi'^ortioj) ... r>llH 

Catorpillar oaHabt. aiml.vsoH — ■ 24P 

(’a4a;n4:rillaTH,. cloHtrnolion by. ibrtls, C.bs. 

I>. A . t)5:t 

Cathari'.idi:t\,l'ni()<:'lin|r bnbitH. 425 

Cats, digostbni «;»x.porimnH ts ' K74 

niotatmllsm oxfuoiincnis 482 

rod, Iminnidty 712 

(Jat.t In, a'h(,n*tb:m (jiKj 

brooding exporitinmlH 1070 

(bdiorning Hli4 

(liHonMo in Ka,n«a8, I b S. D. A ■„ ...... .„ . . IHP! 

not disiingniHiiabio rroin 
rablos 2111 . 

" food, fivi.x lvn row, a tudysos, 51 in tr 883 

' foofl .i i,.ig rsxp'Or,! npiii i.» PH 1 

C.ln — ........ 37(1 

foot -nnd niontb dkn‘a.Ht^ 095 

bygbnio 5112 

lnip(n‘fali<»u into Cnmt BriCiin, 

■ A. Pin.) 

induHjry (d’Colonnlo, Wyoniitig, and 

Novada, 1 1. S. D. A ' i)T2 

inHp<Hilion lawn of varioim SlnloH 

and <!onnl rioH 59 J 

laryngoal Hyngamus . 92 

tuuintt*nano*‘ radion, Fa 4H3 

noniHuring oxiornal tHitifornuilioii , . . 577 

r'iovv' :par3w.i.t:lo'dlsoaHO in (Tldna. 280 

<.d' llnngary :.mi 

.Knmaoi!.,. 570 

, ,, plague, itnnmi.,r! nation . 55)3 

in oainola . 289 ,. 

H(Htt'^h .Afriou,- 095 
Ttirkoy ............ ... ... 593 

Ht.udie» '192 


ibign 

(.tattlo. plnguo, ln?atnn‘nf.. 

poisoning by 4/orro,nfj/mf 0911 

mo'bly Imy . 75H> 

r’a]M,‘",s(*ed (,‘aki‘. 92 
ree.d niradovv yra^.s. . . 790 

tpnu'aul.ino r'<iunl;itJoinn N' . ft . , W7 

rung<‘K, renewal, i b S, '! >. A, , 22.u 

wlurility, ennscH,. 2H9 

t-iek, ■not<^•^ I,,a 5HH 

Va '173 

of t !aJi/brina, noto.s, Vb't, ....... 173 

prevalenr(» in New S fin Ms 

Walen, 4 1. S. 1 '). A 9510 

i.ie,kH, renn.'dio'H, I b W. ,i >, 49'| 

'Water on Mie .iointa 2S9 

young, east, of ra.ising .... 1077 

(kinliliowfT atleeted by -/dfa’iiliifd . . 10fi3 

IearHe<,»reli, N, \b Stale 1,1158 

( 'an liJlovviu'H, not oh, K. « ' 1 047 

■vurietio.s, APielt 2od 

S. 'Cali M 

^7v^(/oa^pm dfvdrwgfir. fNVr MeHsiart l!\ .) 

noi(v4.- ... 700 

fritit'i not OH 058. iOOfi 

(.'ee.ropia oiolJi, not oh. , ■ 955 

'Nbll Hit) 

(kdory, e.n'lt.ure 51 

note.H, 498 

s. c inn 

Hlunling, N.d 752 

varie.l ioH, S. I »ak 51 

vv nipping in Florida ioohs ...... . 153 

< .5)11 division oh alfooltal by gunijM' '129 

n.)omb,rinioHt plaMiuoly tie studie.M ''|015 

. '■ pirvHiology 424 
sup, rod, <'i<?eurr'o,neo In plnriti, ' „i2I, 

wadis, e,);poriinoid,M in Htaiidnga . . „ , ^ * fiW 

tkdlar, w i'utfu.*, for liees „i 72 

t .)eJ is, al.iH( u'ption 704 

li viug, oiionileai r'U'iorgy ■ 8„t4 

of voHse,}s in pbud H 814 

CollitloHo on’/.ynm . , . , 1,24 

oh! im.'U ion in .foeos „ OOl 

, bydnd.vHin Siy juiidM:, 21* 

nut.rit'ivu vaino „ 770 

CfnnonCdoennipos'ifiott by baeierki, 715 

('miwHtmm: mprtia, alteet jug i^otfee 1005 

■ mdtrUdi nonedioB , , ■ itStl 

(Mutavi'fd ratfunitiu^ noli''H ..... ,. .. ., . , , 453 

(.kuttnil ,M oo.r ConuolHHlon, proerediuu» •< » « 1114 

<U'ph(tlmpitriuut ImiHii.imim ■ .■ ... 275 

Vtphifs pppmum sdieiding i.uu-euts . 'Itdt? 

nolofii. (’an , .... .. ... , ... 'ittll " 

retnedies ......... .. pal) 

(kKttiiin enpitiitM^ i,n,d.os .ffit)'' 

(Wtiimma idi({ilp(e^ jioIoh : "ilil'',"' 

(kriMHpom h*ii0f4t(, noti's, N . d ^ , 752 

N. Y,(?omelC.», ie» 

nntns, Cbio... . 857 

e-iumr/d7n', not os, Cldcu . 357 

rewdff', notes #5 

tfitktda on grttinsH - . , • , 
tj/tiX 25(1 

CksFoul Uroak fast foods, C » I) . A . 501) 

nwtMp notes 361, 948, 1 pdO 

K.Ditk.. 817 


658 I 

;it3 

8sn 

10.H5 

! 

981 ! 

«!72 

cm; 

::7f, 

334 

io;;7 

412 

1957 

(12 

(12 

104t> 

137 

277 
193(1 
2H7 i 
719 

183 



1136 


EXPEBIM'KNI' STA^riON RECORD. 


('.'©real rnsi* of tlio Ijuited Stat'CH, 0. H. 


DA 1)42 

Hinu trt, 'N' , l)ak 3()1 , 817 

Coroal hw ieocl, j'lt.ion 071 

a igoHt-ibilii.v, Mjihh. M jUi-Ii . . 506 

v'8. ('.orn mojil Mjihh. 

ilatrh, 508 

OorealH jih sinViOcul by pboHilhorio 520 

f(KMl jaaiitH, advjuiiag(;H 070 

<1 i neiiBoH 1057 

fortilizcr (ixporuiioiita 200, 241 

lluigiia lainiHitea. - ' 106 

geographical aiatrlbation. 210 

gerniination 255,001 

growth iw iiUhctea by inetlioaB of 

■ Heeding 442 

irniMH’ted iT()ni liiiaHia, 0. S. 1). A.. 310 

iiiHeelH a-irectiiiig . 300, 705, 1002 

Can 802 

of Noi'way, eonvposilion 79 

Bubaoiliug, Wyo 1020 

(Aw:a>ro%spinarnuaiiiigitiH of the horse 097 

Cere« Piilver for oat Hiuut, U. 1 944 

Oerocoutu.s fuHiUiefi, notes 503 

CeroplastcH, ])ai‘asit(s 1100 

Oeroplmfes romitm, atnailopmoiit 503 

Gerotoma trif itreata, notes, 11. S. i). A 052 

tmatrnent, tl.S. D. A . 471 

(Jetonia Jlorimla^ notes 1005 

(iikUaa ii? hotbeds, reinedies. 477 

Tn>te8 477 

Getcmia, study, , 057 

{JhMoGnmiui conjlufsi notes, Aid 02 

‘Chnif, analyses,. Conn . Btaitii - 777 

in foods and fe(nling atutfs, ideiitili- 

catioir. 072 

Chagres Eivar, ratio of <liaeliarg(^ to rain- 
fall, IT.S.D.A, 819 

Ghmlophonis mcimlatun, notes 957 

Chahddidie, chiHsillcatioii 205 

Chalk-plate maps, IT. W, I), A 020 

Ohampagne, “ dry, ’ ’ analyses 906 

Ghanmft (jmM;biu, treaf,nient 705 

Charcoal, inanagcMueuit of foreat-H for. ...... 457 

Gl'mriock, e,rax,li<.;ation 401 , 856 

Cheddar eliecse, inanufacturi^ 285, 089 

piircHvultnreH for.. 283 

Clieese AsBociation (»f (InS'arlo, r(.vpori' ..... 788" 

Aandandology, in Eiu'ope 285 

bnHlinMS, forcu 490 

Cain oiubert ' 588 . | 

causes , 0 f defcMsta.,... . '1085 | 

ChiMldaiy nninufactiiric 285,089- 

' pure cnltiires 283 

chemical studies on ripening 1)80 

chemistry and bacteriology, hand- 
, hook ' 489 

c{,>atiiig, excelsior, Can 687 ■ ' 

' ctdored spots ill, IT. ,S.',D. A,.. ....... 984 

■ conrpositnm as atfecteil by storing in 

, damp cellars , 1)78' 

conditions of growth as alfecting 
physiological acti vity of bacteria . 389 , 

(airing nt> di tferimt tein peraiures, 

Can '■■.686'' ' . 


■I'age. 

tJheoBO c.iiring, (amperat i ve ex jMaamenl s, 


Can 080 

miring romu.H, const ructimi 4‘a), r»8,s 

(Jan 089 

ibS.D.A 397 
Wis.... ISO 
cooling, lb s. 1>. .V . . . 397 

Wiw 180 

dipping uti dilfenmt stagen of acid, 

Can 080 

d isea.si'.H 790 

distrilmt ion of hacttU'ia in .......... 487 

Edam, industry in Holland {)84 

ripiaiing proeiMS 488 

elfect of teniperature in curing 1085 

Eminent haler, bictie-mvid tbrnumts 

in 981 

exhibition in Sweden 790 

Gruyere, avoidance of “lainage ”... 1085 

making, Halmock test in 284 

experimen 1 .h, (Ja a - . 083 

losse.s in 790 

methods.... 490 

notes 1085 

on the farm 390 

problems 880 

pure VH. home-made eub 

turwH 87 

witih pure cultures, lb S, * 

],). A 296 

sour milk, Wis.. .. . . 585 

mottled, (Tail 687 

organism produeing gas in, M i<fh - . . 1086 

pn'B.sing eiirds at ditl'erciit temjH'ra- 

tiircs, (Jan 686 

produidion iu ( laiiada. 490 

regulat,ioiis g'ovtjrning sale in Hel- 

giam 700 

ripening as atibeted. by laetic-acid 

bacteria 981 

ripening ns afbH'ted by tempman 

ture............ 490 

■ riimning, causes ef (vlianges ........ 702 

fitnetiiniof laetu! acid Inic. 

tcria...... , ... ,787 

Jvoquefort, irlTeet^ of greea pjirtic-IcH- 788 

manufmdvune -b 390 

Stil ton, ,mauu fmd^im.^ 2H5, 400 

'f lislt-er, ex [mri>m,vn ta . 78B 

ti'ade w it h ( I rent Ihnta lu, lb S, I >. A . 909 

GJinmuttMa brimmla , not ca |I6 

<Vidymorph(i nfgnw, imtciS, Mil 62 

Chemical analysis, (i,unntiiat,i ve 812 

' AJontrol Station In Nor Way, report, 706 
' energy of li vlng cells 811 
', BtKdety, Aniiui(wi, meeting UOO 

Chemistry, agriciiltnral, iitipIicat ionH ....... 1099 

nudbods (if teach- . 
iwg,.,.. ......... 1000 

recent progress. .. '41,9 

dairy, handbook 618 ' 

evolution and achi<^vi■ment8« ', ,6,17 
.V, ■ industrial, dhd-ionary ,',618, 

tcxt-Ijo(»k, .'V». , ,212' 
,■ ffic'dloal, rn'ciitprogrcsH.,.,..*. ' 



INDEX DK SinUEDTS, 


IU1 




of rliloropli^ 11;^ 7lu 

nutrition, iiinnua! , -1^2 

ami }'tat lio]otn<;al. 212 

InJioralory man- 
ual ItUO 

|.o\l4»iniik 

piaiil au<l a,! 4 ri(’nil ur;tl <il7 

ahhilfi> not ita 5<>2, <m7 

imii'-N. , . I m'/ 

notiU'H. . . . . „ — Tnr» 

Uot-UH - Tt?*! 

( 4mrm»/.tvm,,<'X!»laiialion «n4H‘yot;iUlif <sri|iiu, <iU:i 

(.'.ImrriifH, anal.yHUH. . , . in40 

aHiU'IVutmt l>y uiiiiHnal uoltl, Ala. 

Oollogn Ittn 

hml t!(na'‘1o|»numf:. Hoi 

olViM't of Utw lom}»<U'at uvunu hl«»N- 
Honi huda, \V im . . — ikin 

IVrtili/ur rf’qiiinam'nls ............ 45 

hardy HtockH for ten 

ininiMil ir. iliHruMUH — 1ltl> 

Mhoivlmlr nirw'i 757 

varird iuH 274., H5n 

< 'an 547, H4 i 

Mumh. Ha I all . ' 54 1 

1\lh’.h. 5U, 154.252 

,Mu!d. , 251, KtlH 




IKagy. 

<::iuck« 

ni run j», nurnin t'hr'rap'v 

.. 504 


l.ui'>rrf‘ulowi.n, 'f rua'tmont. 

. . 51M 

Chi<dvi 

'iiM, hivc'da and pvmnv't^^ a. ........ . 

.. 107*1. 


ftM’dinp,' nx'prrinu'ii'l m . , . 

78 


(km 

HSI'K H8'l. 


.Mima. Hat 

v.h 572 


XK 

.. 1073 


AVK'Va:..,, 

.. 774 


akim milk hrr, ImL 

277 

< Ihifui 

> , a nul S'isia 

IIU 


•'radicaliyn, Win 

.. 740 


Wfiitr'r }»n*Mfrvaf ion . „ 

.. 744 

( Miilu i 

aiK jiutrr. (,SV'r aiifu Sudium luiralt 

.) 


jnjnriuiiH cniiMtiiiiunts . . . , 

311 

i'luli H 

anras anaIyHi(«.,s, Cunn. St.air 

700 

'*( !|(ilinit,‘’ roiujamitiun 

.. :i02r» 

< 'hlUu' 

u’la- i'iypu)H<bftuh\ inf radu«‘( htn iMl<> 


Suuf.h .Afrira. . 

70(1 


,sa'ia/7f.v, hupurtal.Jtm, ..N, 4 ...... 

.. 701 


In'sfiK, hupmi af inn, NK. *1 , « . . . . 

.. 701. 

China 

asf<‘r diHuuHrH, f ri'idnicnt, N. 4 . 

752 



, '.iin 

(.duiu'.h hn;i, mdr^H, Xuhr 

.. ' 370 


Ohio ... 

472 


unf hrrak in Ohiu, 1 , S. 0. A 

052 

CjdnuHu jU'imnlaH. lu’ca-djiig . 

. *153 


vugniahlu, ,f$Mtd tnatnrialH ,1 K S, I'k 

N.. 777 


K. H.... 152: 

OK la inao j 

<„!horry a 4 ,d.*.iH 7 n<»ti''.M / r><»2 

(.'an HOa 

:K,y ............... 'l70 

hlark Knot, C...5n!y 240 

diawim*M, i.imV' 400 

I’ru it, dy , N , V. i.Jor.mdl HOtJ 

loaf i'Nud'lo. uot.'«.«H, IT. H, IK A aoo 

aoorrh, K. V. Slain. 1058 

Himt, j.H..d'oM, K'y 170 ' 

I'tow'ilory inildow, noloM, Cido- 240,414 

Hllilld , ilM a K' 45 1 

.for Hh'a«lo4,nd «a:.*wn foroMilm^H H,54 
Ha.vvdy , rotmalina 700 

(Tlir?ai'i:Mtl, rlimat In awl .fniigUH iiimnmoa., .... 

gnt.4'l1nj|, 742 

trouH, body Id Ighi , Ofiloa . . .... 002 

w t?t w i I M, rmnnd hwi , 5i.ia 

(.IhrMinutM, j«,uit.o.ri« 454* 540 

va-riallon In Mann') 

. . varlniy ■ um 

Idpiytlwh, i(rw.a.d.a idfor.tlnit ■705 

Irnitfinoi'it 'f<ir Mitirwnia pt-hm 

Ipwm, .N . •! ,7 ■ .752 

(J},d*’,k,ts.n l.>y ■I'U'odmda, u t.lllKfttKi.n , 70 

i.itn.dora li)twdll*i» fur clnalvroy Ing mU* 

IdtM 1:087 

In untrf' 

»»nft .tnndinuu ... ,704 

Canadian .I0U2- 

dltlnrontltti: d III giro M.iM, . 

: fT.aiK A ■ ,1185 

iinmnniwdlaiu.,,..*„.\,.*,,, , ■ 405 ' 


( ’hiinwrd, ani i^iqd ir. inuvur 400 

(Jhian Pfticfm, nuluH, IK S. .i >. .A - 200 

(■hhmtipi^ amrHpaNa, nnluH, ,l<,nva. „ l»r»B 

aTifr/, rnmndiuM 272. 

furfuruM, nuluH . 274 

, loivva...... 0f»g 

IKS. .l». A. ....... l»f»2. 

im . Aiwu'itain ,fritit. , 1155 

prfhnltihi^^ jn ,.1 n wii »5B 

pipi/olil ,nultiH, Itrvva., 'U.58 

UttUdn. !i4d,(<M, hiwa.: , 058 

(IhiunaaidH, tn«nugrn.,'j)li „ . 470, 503 

md.uH 470 

<7hirupttchif« ('uliuh nula^H, M u 2f,|g 

^^ahmh'l, not , ,, . , 87 ,1 

Clilural, rifuid. un frianUH , , , „ ii)2. 

(,5ldurid.H, alkalliun wnrfiu'.r tnn,Hlun 112 

InsH in, ,lnr Imu'itiiog , 304 

(lldurii-i, df*forndnid.lnn . „ .. |,oo 

ouni«rr«:‘.nra In *ad..titrr:S»'.od uil.,.., (illl 
of anil, nHHinrnft.tiu.H liy ' '|'I2 

valun an n fiwrUlli'.or, Ii.,1. M4 
€}dfv«a.i,i»l,KV'iloH»i'nn.ilation iw a.lf«<rtiUd 1.»y:K'*'u.i*n 
r u .1 trrailun uf ' 
initvt'W 51, l|. 

of A I PI a d if t'U m 

ttbofUmun — ... Ki,!i 

nfit4id,fn« of rnrtain InvJSHtiga-. ' ■ ' ■ . 

, tiono, V , SI.4'' 

fonniitlon iih anv<n(al hy anuH- 

■' 'Ilf'' 

Ohlornidtylls, 'dniinlRt .710 

€UUmp» nota«. ■* * ... . . ■ .058 

Cl».ln:malH, t.Kotimant , . ,4fltk &4:0 


iy«i|d4nnM..,« ,'.,0hot.!ofefo, iMlnltomfcltm '■ ,'070 

tranajolwlon Oy tnwHdft '005 wmlyaw .070 

knmlinimt,*.*,. ..''.oa, ■ CIlMd^gtoHn, femnaUnn iiiwl ruinlniMiImi 870 
©..idssiMdJn IniolllnH, at wdkw' w. ^ 405 lnoggyo.lk.. 882 

In I'faly.... , 405' ntd'aw, .M.cnii. 207 



1138 


EXPEBIMKNT STATION UKOOBl), 


PaA<* 


Ohram.esua ieorwr, CL 8. 1>. A « UoLl 

( Jhriatiiuis roses elavssi fioatiioi 

CluTmuifcoH as prrstvrvaiivi’H for luil'k ... — !KS1 

Ohriioeoema helvHienit oi;i .n'n'oiihoiiHi^ jiln »iis . UUfi 

(JhryMantiheiiimo (UstNaMiiH, iroatiixnji.. 'U5t> 

:N.4„. 752 

ruHf, S.r<*,'( f i>n‘n i:, NUinh. 

llaUh............. 552 

troaiiuciii, N. J S»M1 

(JlirytBuiiiluMUuiuH, discasoH ami j)araHi(<\s. . , ■t<>S> 

for wiiitor blooming — - 52 

v{iri«‘.l-!OH,'Caii 

f,7in/,sv>bo#/rm /loao notes, Mo 258 

sp., lIotliH ItXll* 

Ohrymm’Ut, no{c‘.H. AI idi , 1)54 

Chry somelidio, I'-stJ vjitioii 5511 

(Jhrijmuvphalm luib'H 958 

)nvnoi\ noil's 95B 

Clnifas, anaiyseH, Oklui *’<^7 

(.,1 b n ri'j , HO ■ (*a 1 1 (al air - ' 98 i 

to prevent ovtn'eihtirning 87 

(Jinmiing as aibM'ted by paMteurization <580 

oxvperlmentH 85 

' Midi ■ X86 

Otiirms, ttiBi'.a . . 285 

Can....;... 689 

m 


Cicada, periodical, notes ... — ■ ■ 477 

seventecii'year, notes 477,810 

Cioada septendemn, notes, TJ. S. D. A ...... . 952 

Cicadas, reniedies 478 

€uuta mmulata^ notes, IN'. ‘Dak 287 

Cider apides, , waaliing. .......... — ■ 294 

as aff’eeted by preservatives. 1 WO 

.Cigarette beetle, remedies, U. S. I). A — . . 472 

Cigars^ eilioreacence ■ 515 

Cimbex, study 057 

Cinerarias, breiMling 45!l 

Circiminutaticm, rate ■ 818 

Oirrbosis of tbe liver, notes iM)5 

Citrus -fruit ponuu'se, analy ses 58:i 

- - fruits, fertiliifior for ................. 744 

insect enemies... 057 

.. trees, verrucosis- , 801 

' Oladoehptrmm vkdw, n. sp ■2(51 

■ ' OladMpQrkmifnUmaiiy noUm, -N* 4" ^ 752 
'-Clams, cultnra — ....... — . . , HI) 

1T.B.I).A,.: 599 

- (Jlanki< h>}(yiniii^ notes 058 

‘‘Clariplnis’' UHclarlfying ag<*nt, Ala. Collogtt 29J1 
(IlaHeroHponnm ampydaieammj uote.6. .... 405 

' ■ Olay-colored ■weevil, ' xomedics . . . — , 760 

■Jn soils, 'do'terroinatinn — ..... I, 908 ■ 

Clematis, notes'- , 650 

Ukrus f&rmim'Hm, ' n(»tes, 'W. V ir , '.-w ....... '475 

Olianthm dampf^ri, culture 649 

CUraate an d-crop— ■ ; ' ' 

conditions, c'hanges in forms for report- 

ing,D.S.D, A.-.. 127 

, ■ report, Alaska, 'IT. B. D.- A 129 

service in Porto liico, II.-B. I): - A ■ 480 

publications, 'IT, S. D. A 127, 420 

BUtnmarios, 'll. S., IX A ■ 480 

. "Work, -IT. B, 1)', A ' a2'l . 

Climate and plant growth in A rgentina. ... 821 

as reln-iod t() sap pressure... llB 


Ih'ige. 

(Uiuniie, idlVct mt variotm fo'n'Ht 'trees, 'V'ji.. .ir>5 

iliannder isn'rement urcoii. 

iicrs.. — ; 515' 

of Alaska,, I'J . S. '!). A . ;si 

(tuba, II. B. 1). A ;ui 

M'exir.o :p 

oklalmina 'ion 

l'*ori-o Mico, tb B. 1). ,'V - . . ;!0 

Bt. La-wrcnce. iMhunl, U. S. i«. A . H'lil 
the XstlunuM of Panama, H. B. |). 

-A 517, fi2l) 

Kongo,.... 128 

photoclmnueal of iiretif regions. . 128 

Btudic.s, lb B. A - - 127 

VM. weatiicr, I'-I. B. 1 ). A 222 

Clirnaiut data-, ■intcrebi'rngc,'!.!. B. 'I). A ...... . 127 

Climatology of Canada, lb B. I). -V 490 

Panama, lb B. 1), -A 4:i0 

('Imomutpa americittuh moI ch, (.Ja n HiS.t 

N'. H K!9 

din.s'tnn, jiotcH. < 'an 8ii:{ 

'M'irdi , 1)5-1 

K. 11 1(59 

, 'O'. B. 1>. A . . . . . 952 


(Jlmtridium butyr imtm^ not as , . , ............ 255 

Zw/fcu'ii/omc, -(‘'ffeetd 

cbecse.. 787 

Clotbur, eradication, Wis 741) 

ClotliCH moths, noi-6s — ' 955 

Cloud names, international, IT, B, I). A 222 

observatioiJH, international, lb B. I). 

A...' (521,621 

i'll 'V'icUu'ia.......,,,.. ' 222 

Htudies in B weden 129 

Clover, alriikc, analyses, Can ...... , 0 17 

Pa. ■ 4:5(5 

as a cover cro'p, Can '844 

■ orimso'n, analysr^s, 'Pa ' ' 4:5(5 

and 'rye, im'alyscs, 'K'.tl — 777 

as a t5t'»ver crop, Mlcdi , 1047 
tn:d til 'ns, -'lb S, X'X A. "'926- 
■ for grcisn.inan lire, Arl SI'IB 
. . Hii'wi'iig-ind'iil’erentmontiiH, 

K.'H 145 

feri-ili'/s.'sr expu-sri ments 1027 

'MasH, I'Odeh- 550 

'Kbl... (541 


growth jiH aifeebMl by lighl.,,. H15 

hay, red, mitr'iOve va-bu' ,72 
\'.H. alfn-lfa il-»r hunbs, Can . (566 

.tnoc'ivlatlmi v>x |,»e'r-|{,ue'i,it-, ('Ia,n H'l 6 

,' -insects i-iffecl'lng.', .................. . hda 

. loaf beetle,- -reiucdies,' -MasH. Pf al'ch . . 561 

, .mmnmoth, ana-ly'SCH, 'Cllan , . , . . — ... (II 7 

plaster 'ns a -fortillra.-T'. 2:59 

rad, .A'nierlcan vh, Oohc-mlan HCisiL . lO.'iT 
aual.y 0 es, (.'.Jan - fl'l'V 

\ 'Pa 436, 

culture i«'» 'K.ji-nsas -027 

dlaeaacH, -Mich- 59 

resowing 44 

root i-uoaly Ini g, not:i,?B ' 967 

rowan, analyacB. ■Couu.':Bl-«'->'rrH ■»,« * » - ' -882- 

Hoed, iilsike,' \i,abil-ity , ' 157 
crimson, .tOHts, 'll, B.,'l)'. A 7,48' 

' Ykbimy, ' 157 



INDKX t>I<' SIIIUJOOTS, 


i 18',) 


CJIo’vr^r BCfii iui])trriil«‘H, :J5.‘{ 

r»r*i> 

. , .157 

WC'.rd Hi't.'.tl In Illn-t 

M , in, lu.. 51 


wiriin, - 

irtMil.iiHMi i {’nr Oi'dhaiH’lin I5U 

VJU‘int:in,s, <,!an n.’lU 

Minli...... ill 

Vfi. 't’a.pn, J'o)’ W' Ih 571) 

walin' iilinorpl i<m til' runnl ...... ...... t05<i 

'whii^i, jinal,\'f'a'N, 3*a 455 

water j».Ui'inr|»U<ui ui'.snml.. Ii)5n 

CloverH :UHi li'i’as.snH n{‘ (lliinreiit' 

iwnnpitriHan 155 

nnlturn nx jinrinieHts, HI. Dak £5 

fc) r I,*' r< ''<’11 j 1 1 a » n n- 1 1 ! A. J' i / ‘.55,1 

ikiii m:}2 


t.'hd Soiil !i, nnina IMl 

iiatttH, lai iiH 

N, Diik im 

Coal, - 514 | 

Ky. ... 5M I 

a.H'h jmnl.VHna, DIalio 514 ! 

tar dyoM, ilnlert !<hi hi tood jtrodiinls IKH) | 

Wyomiiii,^, ujialyMra, Idaho -514 | 

C(H'<dda% notx^.H 5“>t, 475 

of* (,,’nyhiM . '175 

"Wrair.ni A u.sti'ulia 

lilV hintitry 05H 

Oiirnidiunii IHd liiwt, ory — • 05K 

(,.!o(rnldH, fatul Dnn|»r!'at.ui.’n, D, S, D. A, ....... 1)55 

VtHudneUa nol.nH . 705 

(nifimH'ranifuUftNi, jioh-h, D. B. 

I).. A I...-....:...., 470 

{h„u’.«‘int‘llid««, momi(gra|,»l» 50U 

(.kmrmt Jioiim ........... 95H ' 

iintrM 1)5H 

(..haihliKial iownnl, jiolnM. . ■ 477 

(:.hK-,hy,UM, roiaeilina 17.1, 572, 505 

(.!<a’.ludia.'r<‘r, iiotoM ; . -502 

(,!a<di hd:.»iJ r*. ODMi *t'4»iio.i.i, \V i« 740 

radf'H HftH- 

'(.Inak I'Oiiii'hnM, itokw. . 1)55 

< h'H'.oa, adultni'al'/ini'i I., ... , .. — , l)7o 

}.)na,'nH, ttnttlyw.nw . 070 

nnl tvirm In Ba.inoa . . .. ,,, ,■ . ■.. ■ 558 

|»idniM ii{lVfntla.l (nd Innunta. ■ 477 

Hfndk, an«lyi«f5 Ihw mil 

l.5i(.';iwo:nji.i ctt.li '0 .for rnwn ......... . . — . . , » . ., .. 10)44 

t,r0f.w, no ItiiTO 745 

(.JiHvnntm nf nllkwnrjn rnro?!, uroimriinH 175 
ChHl!l.og' nwth, i.nde.H . 00, ' 

■ 470D»ftr», TOO, 7f!f^ TOO. 1)7^5, 057, 
.rnmndit’H „ . 57 1 , 55R, 705 
Cnln.,.. 570. 

n an, A. "■ 200 ■ 

H|)myingnK|wrinimit«, .ru..,.' . 25H 

OmlmUmm kawanr, link'H l)5rt 

Cofffen, adnikTiitinii 070 ■ 

270,071 . 

iktaiyiinM ... . .:. . ■; 744' 

kkiiniuBtitltn 7i&; 

an II fond |»*oiook»tn ' 070 " 

Dark .Uniwn .. '.1065; 

Kooliodsy, analyw'M, Mk. . . . . lOOH'' 


(hiflhn (.’(»nijKni.nda, .’inalyncw, (lonii. Stuk',. . Trill 

cnlturn in Daraknay 24.0 

knrtn 144 

QnennH'lii.nd .. . .. .. ... . ,. . ..... . 1 44, 7.1.1 

inannaL....... 

dinnasiiand nitro'j.nn liimp'iw !ni5l 

in .5ii('.arai,’'na lOi'j 

dii-a’iiMi^N . '.lliii, 201 , 40‘,i, inoa, luii5 

;,k'a.l't.i n.n,' AIS 

It n.'-tliM, a.naly.sn;4 _ 071 

hybrid OJn, -140 

hy in’idiKakon 452 

insneiH Jtib.Md.inij; — 

'Inal tl.i.snai'a*, ir«‘at.nn-n( 'Ikiiit 

rot, h't.’atnand:.. IkOd 

'Oinim'uji; ..... ..... . .51. 

roots, 'tnanakMh‘.M- Olii'J 

Mbadi* t.rnna for. V.l t 

Kubsl il nti'S. aualusi's, Ciniii. Slafo, ., TOO 

irons, imranry’ uiaHa,io*nn'nf MMH 

|inuh(?r) h.’,s on 711 

ornalniJi: „ M51 

Dokn, analyMo.s, 514 

tVd/u/n’if hfttniit'ii, ladcH, ! S. D. A 052 

(told I'h'itlay, dai*', t . S. D. A . KIO 

H I ora yyi for j,;s ,, 482 

IVnil .... 5r*0 

Kuna M40 

nil ions . 155 

wa-voM in tbo BonlbwW'd, I,'. S. D, A ... ' 020 
oi’aDi)0;Hphnrn,i|n|)tl», I ' .S.D. A 222 

InU'ifeuHfdiu, Jinlnw , 7155 

nltjriiU’lhi, noim ,705 

(.;olrmp<.t*i‘a, iint'OM , 570 

zonal «l iHtrilml.iiH), HI M n:x iJ50 

CnboiH, var{*d.4rtt,,'('.lu.n , 044' 

Doll ImniUi, nilhrl. on growth nf tyjdnia 

banilli. 505 

Cokr, ol.’ Iiornrw, not f.H , 504 

troafinnnl "lUI 

tUiUrtxitrhdru m r#imf'(fk'n'.,'nok'M., 04B. 

It nthm tifkitt Kitm , no|.»*M 254 

rwl($'4rh'idin'h, insp %1 

IriMtuirih i'AO 

(hUn-ftH Ittpuittdulm aUVnUng juduio hisOh' , 

Dolon I'liK'illS hi oyHlnm . , .. . ISr/ 

(.hthpftci, ulmimkt, nidna, I h S. I .A,. 052 

1 Jolorlalo ikillngn, not rn . , I I'D, (lOil 

BtfiMon, finannlal fditiniinnd- 500 

tjokm , . JOlhW 

Di.dorhig i«i}i'tk*iv nrthhdni nr|.iiin.h.', dolnn'- , / ' 

lion ,. im 
.nnig’tnitH, uso w it h inhn'oM'ojH*. Dili** 

Oolydliilrt), iin.iiiograidi A02 

f,Jiniith bonny* |trodiHdhfii 27:1 

C«m|.iioMt. ;itvrijli/,nr«, valnn — 157 

■(jfmijHm:lt4n,'»ubkn rminan organa 121 

Gn:miw>«ttd cakna, nimlyHOs 07.1 

Omnpmtm'gkt (htndUH) tmctdlftria, notn.s, 

lUsis., 273 
Gondiinsior, now form 515 

Boxhliat ffttiusc Hkl 

■.Gnttfeefclotiery, rnaonfad urn 27H 

0oiigr^»» whI Irrlgttihm 105 

'Ckmiclla fnmnithm imnllArkHl by 'limrg'fmlw 

424 



1140 


KXFKH.IM.KN"r VN" KKC’i miK 




Pjlg'c. 


Conidia. fonnaiioii in A xjteiyillm tn'jit'r 

t'univi- « - - 

Conilbr vStiulinH * . 

Hijt'dn, liisiidin and lywin in 

(ilianintar inmniuni!' an nircclaM'i by 
nlinuitn 


710 i Com, aiiiUyHnn 

710 I 

.‘555 


Mm , 

N.;r 


lUffO 


a,M uirodO.oi] by annatlii-l im 

.nih’oya'Monn lb,rl ilizora , 
niiroii.i,'Ounn,H l'nr{Jli;nn"H, 


:?81 
071 
7 ‘17 
1 (ifai 
5:!0 


o(5<;nrroin‘tM»i' nnO. (Uicbors.^. 010 

ornaninnial, Oiaonno IMO 

pniHouHiin lotatMli* 7iKi 

Conjum'iiva, jUimui'iO ion of \ iruK tiOT 

( ;oriJ 0 !u!( ivltLs, lircjit ineiit \riib |ir(djiry;<»l . , ;{!•<• 

Conne.<:'i(i(vn!. t,.V»l!<‘gO:, notoH - . 207 

Slato Slolion, iina,nn:iul Hlato." 

nionL-. 700 

micH ... 207, BOO, Him 
Sloi'ra Sl.ation, linannial Htalo- 

incjut H07 

(hn ophullft atnenemM^ no ban H17 

Con,o/ma/n'7M*‘ ttol o.s, (Ja 175 

U.S. D.A-. 952 

(hnViihmPuH ariumMs, notaiw, ,f<>wu. ■ B51 

Cooli ing ill the publbi Holiool.^ of Now York 

(:Jity,T!.S.I>. A. .70 

C(>l>i>or ncetnto for gra|HMlowny iniblow. ... 250 

tomato (low ny mibiow .. 259 

carbon at<3, ammouiacal, propara- 

tioTi HBl 

couten t of plantH 101 2 

iViiigit'iibHMiiitaini iig potaHsiiiiu {K3r 

mangimato — TOO 

fnngicidoa, ailberonco H>8 

and SOU}) ini.\tm‘OH,com- 

binatum... 1000 

imnasualiig adlmHivcncM.s lOBl 
preiairatioii ami coiu- 

imrison 00 

^7l^intion iiH*oinx)08ifci(»n 108 

in plan to ■ 24 

aaltn for i>r(^fier vi 1 1 g rai 1 road t ios ... 1 052 
swlphato for cliurbKvk. ............. .. 401 

grape blank rot 758,759 

ItoronoHpora - - . . 502 

Himito of mreaiH. ...... lUJl 

Holiiiinu, preparalbm and 
tiHo, 'Ma88, li atoll... — . 174 

' we-sik. HolntioUH an fungi- 

ei(b'H 801. 

traimmianiou from fimd fo milk..... 587 

(krprmtm atpiimmUnHuM, nnt(3S,, X.' Y, Oor- 

■ miiii m 

. (lorn(:dl 5)22 

notes, N'A^ (bmm *122 

.Coprtnna, glisttmlng, notoM, N. Y. Conmll , . H22 

{^optfmjdai'dcQbr, notes, MtL ............... ' 62 ' 

'■ clamta, notes, Mtl 62 

■ ' «pwi/#m,nofc'ds,M(l 02 

OonmMivnd easten na, not(.' a, O'. S. I). A ...... ... 472 

Co,rk oak,;, prod action 747- 

.tissues' o.f ttor.tmn roots, st rnottiTO. .... . 818 

Corn and barley th. molaHH(*s ftnal for pigs . . 69 

, ,mn©,'miltiuau*Kperinu3ntB, S. Ba.k.', , 43' 

cob meal for cows, Miss .... ...... :i(i79 

cowpea bold, gr-aziiig with stedrs, 

Ark 965 

oat chop.doHcriptkm 971 

feed) analyses, Mo '279 


Cl 11,111. SI orr.M 850 

an adulierniit <d' flour 48:! 

artifb'. of diet, in Sfi'via, 481 

llodonin, uideM, Mich 10:i7 

bmn, iiuu ly.scs JiHl 

iireeding, K sum 498 

by prodindH jis si. feeding .stuff ........ IfHl 

c.lnsHillcisition of varlclicH, C. S. 1). A 22 

crop of .iiiingary , bSim, I! . S. l>. A,. . , . . . 098 

ernslmd eolton-Hced uuml for. Ark .... !i20 

(-niltnrc, Csui 0s2 

N.C. 497 

exp{a’ini.entM, (,.kui 882 

Colo .tm 

Ind 235 

M'd 44,0 

Mich.. .... 40 

;5!{2 

S.C HIM 

inatmal — ... 443 

development ns alFected l>y latitude. . 120 

oo(.moinic valm?. 920 

(^llecdi on <|iiMlity of Imtter 781. 

fertiliy.er e.x perinient s ......... . , 44, !lil5 

Can...*. 032, HOa 

Conn. Siori’M. . . HOB 

tea,. 39, itmo 

Ind...... .m 

'M'„uh.s, llstbdi,., . . 521) 

S. C 834 

■ fodder, ann.lyH(‘.H, 883 

m 

277 

for siliige, anal .VHe8,(,,;(uin. SIoith. H82 

gcriuinattou, Ht.udicH. ' 355 

g«'ram, aiudyses, 54 1 ' 971 

g.ree«, b.indug, H'» 11..,.. , .. .,14:6 

manuring, ,Ark 921, 

ground, ibr cowh,' l,,k S, ,l b A, . ... . . .< * „ . 999 

hybridi/ai'iiou (‘xper.lnieU'fcH, lb ,1, ',928 

irrigation, cxpcrinuntttb W'" !»■( 538 

kernel, improvement of elunuicsi! com 

, position, 1 11 ■ 033, 

meal, nnalyseH , i ,Jon n, Sl,a4„.e. '279 

, ' m 

nu.n'il rna.l l>rai,t I'or pigs, '„M'. 1,1,' . 907 

' vs, barley for 'pigs .< , 72 

eemdl'rHe',(kM',l ,f(,u.' p'igs, ',M''aii8. 

'T,lateb, 56H 

hominy intm.! .for I'l'igs, Mass. 

, Hateb . 50S'. 

W'',ln>l<f<K>r« fo.r'p,|gs, N. 'H. . . » ' 968 
W, V'a.., 774 

. methods' of ha'f vesting, Ca,. ' 1039 
.'imtos, 'Mich. . , 1037 

n utriti VC value 38 1 , 576 
oil, detection in cottonseed tnl ....... H W 

plant, feeding val no, U, H. 4 ). A 397 

planting and rs-iplanting, IJ. S. 1 ). A. . . . 296 


at dllleront dintaumw, Ca 39, 1930 



IN-DKX OK SKIWKCTS 


1141 


CViriKplsrniin/.? diHtanrrM, j r.iiltur**', maimal. ... iM'.i 

Ifhuits, iiutimal j lini varii'iicH — 121) 

pulliitiiliun TOO j iVs-lTlizor o.xjw'riute.nt^^ ..... 725 

ruot, w.VMiKMn, N.Tlak 215 Ala. ]:'{!) 

TUH't, nolas, !*. S. I.K . . . . Ol-i <»<i - ITSR 

arcoudiir)’ rllraJ. ol' ihtilrn lOlO S, <1 

(AV.i'’ 25*% . 420 

HCKi.k iu.i:,, W'. V7t lOnvrra, ♦’uloi'ini.:; u»al lfr.« 51! 

HoilH, m! iidirM ...... 11*10 inamiritio, ..Ark 02! 

Hliirrh aoiihail, as aliariaal !iy sjrtrii).u-.. ‘O*;! luill iislicH, ajuilysas, fkasiK Sl'uta ,, 710 


in wlit'al Hour, liau 211 

Hi.ovo.r, juial.VMOH, ( 5am. Slorra ... RS2 

t'.oniiH'raturoM for liffH! 

umlipjoat.iMl, anal.y.HrH, X. *1 777 

ufiili/.iiiioM .la maaafariaro 752 


AlasH.iral.rh. ;i2M 

Ti'x ...... >i;SH 

ta hjNOjriH aJh.a'iiajty 505 

ail, iMh'.aa . , . 2D4 

l>laa(, hiHrinyv.- Ml 

rrshliial rllrcjs of {rrl. tlizors, (hi - 1020 


va,n<-'4i(!H - Ml 

Ala. CaH*0>rako IM-hh'jril 

052 

Cain ;?:«) 

(hi... 20 , }a:ia 

A!,h-h U 

N. Dak ‘m 

okhi: laan 

'Vn\, 

VH. lau‘I<’.v aial oatn lor v.nw H THO 

lor phah ^1 ii>o 177 

ooru jiatlroh laoal for rowa, N,<1 . , 7ai 

naa*! for plj^s, W'ia, 571 

pjilat-au (. nail I .for pip** 7o 

for hmi)»M, f.kia . .. 000 

Mftaa'H, < .*ua 005 

wiiirr a4»HO.r|.'»tioa, oi* 1050 

whito, itaa.lyHoM, Alla a .... HS'J 

'wonii. f Xir '.Moll vvariu.) 

yollow, aaal.VHiw, 'M iaa HHO 

Moraiioh aiwil VH.,'oa,r rm*u f«*r pif;a, N. 11. . . . tlOH 

(.joraoobH, armlyHOH, "M la a ,. — HHO 

K.J -777 

an'ln {laalyMOM, (.Uma. sintr 710 

(joraoll rM'ii\aa'’Mll\", ' 890 

(loniHturk dimo.RHiy aitioH. ; 5924 095 

. "X'«0>.p 292 

CjoraHtiilkM, aaalyinai, N", .1' ,, 777' 

roOmhai? aatl iavortliOo aupu' 

ia... 991 

. 112 

Wfwt6 la K. .1 ' 7M:t 

IMS. Ik, A....... 999 

(lorronivft 8 a 'l.i 1.1 tan la .for 'pola{.' 0 'f»ealk Iowa. . 051 

ihiifliilm' mtlumManuM, aotoa . 704. 

(..loMHua, ataidy . .... .'.. ........ . ; .. . 057 

ihimuw aokoH ■ 709' 

(ka Mm ailtMd.otl hy (hunutium nu lufjuhfU , , „ . loOk 

Alloa n>hrhl,'Ark 920 

lilark runt, roau'ditw, Ala, Uallogo. .'109. 

holl wtxsvU, oradUnitum 272 

Indlwuna. (Xrrt MoUworaa) 
r<ml. of produrl ion, Tk K. Ik A 4l 

rniMhrd <*ol.ton hoihI vh, oofton-aftod 
. aioal fia.\ Ark: ... , . , .» 920. . 

.. r4.iit4n'ak N'MI:, '497 
'cvK|a.rrin'i<*.a,i:8, .A,,iHM.k.»l.kig«, . . ''tl'lili .' 
' ' ■ 1118 

.'ro.x 400. 

Ir» riiio < h.v«aa.a ooltmirM 812 


.Moa.' island, aaaly.Hrrt, S. (J 918 

lOMal afai itn produrts, M, S. I>. A . . Mh7 
oli\<* 0 !ls, dilh'i'iMil iaiioa . 25 

ra.'k**, iiaalyar.H 971. 

i'raHhrd vs, roMon ai'rd taral 

for various rrops, A I'k. 920 

diHi'.u-ir. 592 

for rows, 51 Is.s 107!) 

pigs., 1972 

airul, julali.rral ioa, N', (’ 278 

jmal.vsoM . ,. .. OKI 

< hiaa,. St jtl,.r , „ 1179, '719 
I km a. S( orris .. 882 

La ... 29 

iVtawrt, lliUrh ... Mf.H, 

528, 1,920 

;Mo 

'' '.N.a' ' 777 

IL r. ' ,9,1,7 

ii;v,allnldliik\' 'ha* grass, 
(,,k>n'a.,Sl!i(*‘ '7215 

.lot* rows, A1 Ism ,. 1979 

Ti'X , 389 

oil, ndallrnil ioa 814 

us a l,>'at.f,or at'lalti'nml , . 8!l 

'lood : 1172 

.dolrriion iiii Imtlrr., !!K,if 

lard, 811, 

O'dllH, rotV'd 44.0'! |o>i u ail o}r 

■ oratioa.,,. ■ 3«l 

<»i'oiirrfiaoo of 'rhlrtfia wad 
ahsra'H.’o of hu I ph a r... . .. . ... Cl 1 9 

,|»ro.dia‘'t.8» vat ao .. :.. . ,. ,, ..., ,. , ... .. .i ■„ , *!94. 

jH'odtod.s vs. harayard .aamarr, 

' sj' ' 

viduo {o' c I'm farousr, "M fas .,.' . , laiti 
ua'hso,lliag, .A, ha i k,:dl<,>go , ... ,,199 

'('jpliutd, aiaily 80 M, K, < 1 „ .. . i, '9 ''18 

varhddoH . . . . , ,. , :W4 

,A,hi. f kn'oThrako* . .« . . 249 

, ,A„1h. <,.k,d,log<,‘- ,* ,, », ■' I Ikl 

: „ '.13» 

, KM)'. '''Wkg 
Oklii. tom 
■ a 'O' Ifi!) 

„ ' , ■ ^ Ttm. . 498 

. wilt dlw'i'tiok tTTB.,'I,K A, , «T, .. . , ' , 014 

<..krtti:m'wmHl/bt'<.>i«1 'loiif, aoloft,, Moat, . Ihf'd 

ijtirrow' loji'f, !U','d4'Mh:'\lortl'', 'hkil 

iio'toH, C„k'm' . ... * * ., .. „ ...... . — „ . ., ' 8Xs 



1142 


EXPERIMENT STATION RECORD. 


Page. 


Cotyledon ventrkom ius a cause of tliseuse in 

goats - 

Cover crops for green luaiuire 538 

glasses, fixing films, R. J 714 

Cow cabbage, varieties, Can 332 

Cowpea and corn field, grazing with .steers, 

Ark 1 0G5 

fodder, anaiy ses, Conn . Btorrs 882 

vine bay, feeding value, Tenn 1 07G 

weevil, notes, IT. S. I). A, 470 

wilt disease, Ik S. B. A 944 

Cowpeas, acquisition of nitrogen, N. C 497 

analyses, X. J 777 

as affected by nitrogenous fex'tili* 

zers, Conn. Storrs 837 

ash analj" ses, La 231 

composition, Afo 1076 

culture, K. G ... 497 

experiments, Colo 339 

curing for indder, R. 0 497 

for green nuuini'ing, Ariz 254 

soiUmjn’ovement, Ala. College 232 

notes, Ariz 239 

NLDak 339 

value and use, IT. S. D. A 145 

varieties, Okla 1036 

Cowpox, notes 095 

virus, Mstory of culture at tbo 
U treclit V eterinary Institution . . C93 

Cows, abortion, treatment. 88, 192, 289, 495 

X.J 791 

amoimt of food consimied, Mo 1 078 

b reeding and care 1 084 

breeds, IL S. D. A 983 

conformation 1 88, 888 

costof raising, K. H 178 

distoinatosis of tbe abdominal walla. . 289 

cliatribntiou of galatdaso in milk, 

■Wis... 579' 

€!tcononiieal foods for - 983 

feeding. ■ 188 

different quantities of grains, 

X. J'.,....,... 884 

experiments. 81, 8(5, 2v84, 484,587,675, 
78(1,885,883,983,1081 

■ Gan. 688 

Mass. Ilatcli . . . 577 

Aliss ...' 1079. 

X.C. .......... 1078 

X.l .......... .784,884 

X. Y. Cornell .. 1081 
' , . . Tex'............ ' '280 

"■'manual — ■ ISO 

'ffaxseed vs.linseed cake for ■ ■ 578 

'■ ' ffy. mixtures for, .Can , : 689 

, for restoring fertility, P.S. I). A-;...., 397. 

forage and 'soi I crops for . ■.■ ,...-,...-.,;.'587. 

formation and improvement 8G 

. gestation, B. S. B. A , . . . . ■ 599 . 

.' H. dairy feed'for , .'''SSS' 

Holstein-Friesian, tests 284 

management .■ 489,688,983 

metabolism exporiiuenta 484 

imdbods of testing, S. C 198 

..'md^'feyef .'.I, ■288'.. 


milking two and three times a day, 

;; y... f „■ t i'. . . . . 


Page, 


tlow.s, x^artnrient apoplexy, treat uient 894 

jMjriod of gestation, Is'. Y, (I’oniell 81 

railroad fever - - 289 

richness of milk in nioTiutain breeds. 185 

selecti< m , K an s — 498 

soiling crox>8 for, N. d 783 

spaying 789 

stables for 489 

stall for 285 

stalls and ties for 389 

tests 587,888 

Ariz 888 

type vs. breed 86 

vaginitis, cause and treatment 192, 289 

value as related to weight 789 

of breeds...... 284 

winter rations 284 

Crab apples as stocks for eoinmoii apples, 

Wis 930 

(Sil>erinn, as a stock for common 

apples, S. Bak 848 

varieties, Mont 251, 1048 

grass hay, digestibility, K. G ......... . 277 

notes, Ckla 354 

Cracklings and hoof meal, analyses, N. .1 . . . 830 

ground, for poultry, Me......... 279 

Orambus calujinosellus^ notes, XT. S. 1). A. . 952, 953 

CranlauTy tire worm , remedies 957 

r, S.I).A.., 951 

fruit worm, remedies 957 

soils, studies, N. J 718 

spauworm, remedies 957 

Crane flies affecting grasses lOGG 

remedies 263 

Ormmphom {Ammycta) lifnifttn var. ollna- 

cm, notes 1065 

Cream, analyses, Conn. State 769, 770 

bac teri a 1 con ten t, I o w u 388 

determination of fat content. 812 

of tartar, analyses, Idaho 314 

l)asteurized, for Initter inuk iug, Cjui . 081 

raising by dilution, U. B. I). A ...... . 599 

Vt. ' 3811 

ripening expcriinents, (•all ... G8l 

ropiuesH, N. Cornell , - . . 282 

separators, testa.. 490 

. 'Al'ich... 186 

nse o,f p'ut(*nie<i, N. Y. " 

Cornell........ 389 

stawlies , ,79l) 

vs. milk, germ content 786 

Creameries, disinfecting, Atit^b ... — 391 

Creamery building at Hoorn ............... 389 

'Creaming, notes.... ■ — , 889 

Creatinin, pbyaiological effecd, IT. B, I). A . . . ' ■ ' 374 
OreniastogasUr rogenhofen affecting tea . . . 1062 

Creolin, effect on anthrax 894 

test for glanders,, H. 'Bak ' ■' 889 

■ Or^pidMem rufipm on tares ■ . . ■ ' 7G7 

Crescent oat feed, analyses, Me 279 

Cresolfi, germicide imwer 697 

Orifietm/nimentarins, nob^s 371 

Crimson clover. Glover, crimson.) 

OHocenit asparagi, nt)tes, X. .1 762 


674 



INDEX OF SiriJJEOTS, 


1148 


Pago. 


CnoeerU- W-pmietata, iiotoH, K: J 7G2 

a. S. 1), A 952 

(!rop bulletin for Queboo 6b8 

oircularB, U. S. I). A 3»7, 698, 898 

procliictioTi, of aiuoimt and 

distribiitioTi of water, W:ia 537 

reports foi‘ Maxiitoba 999 

Cro]Ks aiHl live sioelv in Onlurio 698 

ns all'eotod by neighboring plants ... 1036 

preceding growing soa* 
son/U.S/I). A ...... 819 1 

weather 911 

related to soil moisture 129 

fertiliisor requirements, Mass. Hatch. 137 

IT. S.D.A ... 999 

foreign, statistics, IT, S. D. A 397 

sanipl ing, eKX)erinu‘ntal error, Vt. - . . 307 

Cross fertilization, elituq on endosixenns ... lOltJ 

Croton, notes, Okla 354 

Crows, notes - 428 

Crude liber, pentosan-free, didei'inination . . , 704 

Cryoscopy of hui-ter and nuirgarin 618 

Cryptogams, syllalms of study 1099 

vascular, oeciii'renee of lig- 
nins....... 319 

Oryptolosmvs mtnitrtmzleH, importation in 

California 558 

Criiptomyces auretLs, notcjs 467 

Gryptophaga unipumtatcb on cherry troc's.. 562 

Cuba, climate, IT. S. 1). A 30 

fauna 427 

Cucujiclm, monograph — .... - — 562 

Gumjus cojfeopbaguf! atfeeting coffee ....... 1065 

Ciicuruher aiitbracMose, treatmeut, X. ff . - . . 752 

beetle, notes , 955 

stripetl, notes, Ga 864 

N.A^. State 270 

U. S.D.A. 364 

downy mildew, treatment, Ohio. 357 

flea-beetle, notes, M (1 62 

ir.aD. A 365 

wilt, notes, M:aas. Hatch 553 

Ohio.. ...... 357 

, Cucumb(ws,"C(mt ,of spraying, Nr Y. State. . , 257 

etfe<di of piniuing on fruit, pro- 
d uctiori, M xiss. Hate h 552 

for(iing in deep and siialhiw 

boucl'ies .... 734 

fiinguB .diseases, ■Mass.'Hatch., 553 

rnsarium wilt, Ohio 357 

"notes, S, 0 ............. 1047 

■ spraying experiments, N. -Y. ■ ■ 

' ' State - ■ 270 

' varieties, . M. ich ..... ...... 250 

.atBak-.......'... ■ 51 

'yield: '.''ou old' and new laud, 

■ 753' 

Cucurbit anthracuose, notes, Obio 367 

downy mildew, notes, Ohio, ...... 357 

new....... , . 61 

wilt, notes: 465' 

Cucurbits, insects affecting, Ga 864, 

' . .TOauuring. 1047 

IMdliuat'ion '.220 

Gulex albopimctatiis, notes ■■957'. 

' mmulatm^ notes . — 1)57 


Page. 


Gulex elegans^ notes 957 

JicalbU, notes 957 

(flaphyrvpteruH, notes 957 

horUnmns^ nob's 957 

impudieus, notes 957 

malarim^ notes 957 

wimeficus, notes 957 

ni:odefit,u8^ notes..* 957 

ntmioro.suft, notes 957 

oi'natui<, notes 957 

ijeiiiciliaris, notes 957 

pipicaiS notes 957 

piUchritarsia, notes.. 957 

■nehiardii^ notes - , 957 

ttpathipalpis, notes 957 

mxans, notes 957 

Culinary encyelox>edia 183 

Cultivation, ada,x>tation oi" methods to phys- 
ical prox)erties of s'oils 805 

effect, on moisture content of 

soihU.S.I). A-.... 127 

X>rod lUiti xum <‘.s s o f soil 643 

C u 1 1. u re, e tVec t on so il 32 

media for l>aeteria, x>r(q>a.ration 122 

tube, ffil ing, N. J 714 

Cultures, artitieial soils for 514 

Curculiomihe of Anstriilia, 957 

Curds, gassy and tain it'd, IT. vS. 1 ). A . . . . . . . . 296 

CuiTunt, black, gall m ite, notes 272 

leaf blight, notes 167 

spot, notes, Ky 170 

y.an te, c uitu re - 6,50 

in South A ustralia. ........ 648 

Currants, analy son 1 046 

culturo exxjeriments, N. «T 735 

fertilizer ex perimeiits .... 1039 

N.J........ 735 

fruit di'velopment us afflicted by 

seed development — 936 

irrigation 1039 

experiments, N. J 735 

. notes, .Mont. ' : 251 

red, xu'eservutlves for exTiibitiou 

X*^*4’poses, (lai'i... 649 

spraying experi men ts, 'Win 150 

varieties 251, 850, :1048 

Can 547, 644, .844 

Mass, Hatch...*. ' 544 

,M,ieh 153,252 

Olda........: . 920 

■ Pa;..,..-....*,.......... 452 

Wis.. ■ 150 

w'hite, x>reservatives for exhii)!- 

tiou xmriJOHCiS, Can 649 

Cuseuta, destruciion * 750 

new speaues on alfalfa 1057 

■ ■ studies. . . r,.'. ,'L 

Ousouta gro7hovit ^ notes - - 462, 750 

monogyna on graxms. . * ,r'A * 159 

Oyan^lin miUarU, analyses of seed 575 

OyetMoniimri oleotgvnum, nofctis. 59, 362 

treatment 654 



1144 


EXPEBIMENT STATION BECOED, 


Page. 


Cycicmes, mechanics - 710 

notes, IT.S.D, A.... 432 

Cyclonic storms, IT. S. I). A 429 

Ch/elopodia hars/iekU, n. ap., notas 871 

Cylaisformicarkis, notes, Md 62 

Cyllene pUtm\ n otica, Oliio 63 

Cynara scoh/mufii cultures IT. B. D, A. 1047 

Cynarasi;, now ibriuation 888 

Cynodon daGtykm. {SeG llermnda grass.) 

Cypenis rotundui^, noiem 750 

Cypripediinn, monograph 454 

Cystoeoccif-s h um kola on greenhouse jilxmta . 906 

Dactylk glonierata. {See Orcliard grass. ) 
Jdactylocteimim. austmlienae, m sp., notes ... 709 

Bactylopiua atlecting citrus fniiis. 657 

Daetylopmn breviper'i, notes 1065 

hnuneluB, notes 1065 

eitri, notes, IT. S I). A 472 

destmetor, notes, Iowa 958 

Zonp'i/tZw', notes, lovva 958 

longihpi7m,s\notes 1065 

Daons oleoi, notes - - - . 558 

Datlodila, color as related to soil composi- 
tion - — 319 

Dahlia, diseases, treatment, K. J 752 

Dahlias, decorative and cactus 453 

Dairy agent in Manchester, England, re- l 

port... — 788 

and the weather, IT. B. I). A - C20, 819 

barn , d esc ri jiti on, Wi s — ..... 595 

buildings, construction 295 

Commissioner of Iowa, report 188 

exhibit at Toronto, Can ......... — 689 

herd record. Can ... — 688 

Me 983 

Miob-... 188 

If.H 388 

E.J 883 

Yt 383 

testing, Del - - 486 

tests, "Wis , 673 

industry and typhoid fever, H. Dxik. 817 

inspection in Belgium - 788 

ISTew York..,. 489 

iostituta at Proskxiu, report . ........ 788 

institutions in the rnited States, IT. 

, S.D. A...... - 390 

hiws of Iowa .... - 188 

.. physios, nivestigiitioij 8, Can. .... ' ; 687 

products, analyses , ■ 23 

rules, D.S.D.,A'...... .984' 

, salt, analyses, .Minn ............. '883 

■ studies, U.'S. D.' A........ 999 

■ AYis,...,.. ’685 

sanitation 390 

service, Imcterioiogical examinations 

for 979 

utensils, steriliziatioii .188 

Dairying and bacteriology 688 

stock raising, manual......... , '86. 

as related to beet-sugar industry. 5^ 

cooperative in Belgium 489 

eastern va. western '587. . 

handbook',.--.--.'.. ■ , 284" 

in Denmark. - . 188, 489, 789 
Scotland, 'U.S. D. A . 999. 
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Dairying in Sweden as xiffectcd by the me- 
dian icul skiimning method. . 490 

the Caucasus 1 86 

Victorui, manual S88 

notes, Oklu' 1084 

practical hints 6K8 

rcccn t ]»rogreas 788 

sanitary .aspects 984 

Dairymen juid fanners, handbook for 883 

books for 999 

Dairymen's convention in Sweden 790 

Diiisy, oxeye, enidication, N. H 159 

Wis 749 

notes, U. S. D. A 599 

white, eradication, Wis 749 

notes, Yt 354 

yellow, no tes , V t 354 

Darnel, cause of poisonous elfects 906 

Daiiipdnra piidibtmda, 870 

Datana uitegerrima, notes, IT. B. I). A . 952 

Date palm in United States, IJ. B. D. A 296 

pjilnis, notes, Aii/. 239, 253 

varieties, Ariz 850 

Dates, xinalyses, Ariz 850 

Datura Idchhardtvk poisonous to stock .... 1057 
Deadly nightshade poisoning, treatment. . . 495 

Decimal notation of time . 1076 

Dehiscence of nutmeg fruit 121 

Dehorning, notes — 894 

Okla 1070 

Va 191 

Delaware Station, linaiicial statement 490 

Dem-afium pidlulmhs\ spore forma tion 122, 322 

Dimiroctonns froyitaUif, notes 763 

■ W. Yii 475 

simplex^ notes 763 

Denitriti cation in soil 32 

of manunAs in the soil 830 

processes in nature 33 

studies 831 

De^yreMuria 2 ^^e 8 ie.aieUa, notes, Mich ... 954 

ii.sp., notes, Mich . 954 

Dereclio of Ohio, IT. S. I). A, 430 

Dermacenior mnerkanmy not es, La - 588 

'Va 173 

oceidentalut notes, Va .... 173 

Dermatitis, pustulant 291 

Dermatology, recent progress 392 

JJermentes milpinm, notes 767 

IT. S. D, A 472 

Desmodium tortuommy notes, IT. B. 1>. A ... 339 

Desicoafcoi's, shelf - 212 

Devon cattle, notes, IT. S. B. A 983 

Dewberries, notes, Mont. - . - 251 

Dextrin as reserve material in plan ts ...... 216 

Dextrose, determination in presence of cane 

■sugar ■014 

JHahrotica Ungicornis, notes, U. S. I). A . . . . 952 

IS-pwmtoto, notes . - ......... 1100 

. , U.S.'I>.A'.-.. 471, 

' ,472,952'' 

,■■„ Da"....'.. '804 

''■'U.S,D' 'A-,.. ..-,364, '952' 
meZmopwj? afiboting text - . - . 1062 
Diarrhea in young pigs., etiology 1092 

Diaspidiotus, North American species. '■ 657. 
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Dianpis arnyfidnlp iiotcB, G a 368 

Ohio 63 

calyjHroulefi var. cacti, notes 1063 

fallax, notes 870 

lanat ii.s, reinedi es - 058 

rom;, notes, Iowa 058 

remedies 058 

BiastaNO, proteolytic, ol’ yeast e.xti’act 715 

Biastases in ui'ine, (letm-mination 23 

.Diatrci^a saccftaralis, notes, tJ. S. I). A 052 

Dicyphus mininm^'j notes, XT. S. 11. A 471 

Diet book 278 

in ancient times 183 

Bietaries for liospitals for tlie iiisano 971 

of prisons in Scotland 575 

Dietary studies in eastern Virginia, II, S. 

D. A 961 

studies in tlie TJuited States, IT. S. 

D. A 482 

study of a bicycle rider 375 

Dietetic preparations of recent origin 672 

Dietetics and dietetic treatment, liandlx adi . 380 

with rei'erenc(5 to diet in disease . . 380 

Digestion as atlected by fonnaldebyde 575 

experiments, artificial 661 

pancreatic, and pi^ittic. 576 

Digestive canal as atlected by toxins and 

antitoxins 194 

Digitalis for diagnosing pericarditis trau- 
matica of cattle 289 

Dillmia upeciom, uses 549 

I>imlymus verncolar, notes 558 

Dinoderm substnat'us, notes, TJ. S. X). A . . . , 964 

Diphtheria of fViwls, treatment 697 

reaction in a colored nutrient 

medium 704 

Diplofiiis pyrivora, notes 169, 272, 7 65 

0 862 

IT.S.I>.A 952 

DJ ptera, not e» - 370 

Director, report, Ariz 295, 897 

Ark 295 

Colo 396 

Conn. Storrs 897 

Dial ■ ■ 496 

Ind..,. 396 

Ky 390 

La ■ 295 

. Md 295 

998 

Mich 98, 1095 

Minn ’ 396 

Miss..,. 897- 

Mo 1095. 

,',Mont. ..'295,1095 

■ 'X.U 1095 

' ■ ■ '' v X-'Dak 898 

V ' ,'Xe’V -898 

, 'N.J 799 

,K.Mex 599- 
K, Y. .Coriiell . 898 

X.V. State. ';295 

Okla. .'.■1096' 

; Pa. 4^6' 

R. I-...' ^998' 

S. C ■ 1096 


Page. 


Director, report, Tex 1090 

ITtah 490,1096 

Vt ' 397 

Wash 898,1198 

AVis 599 

AV.Va ■ 608 

Wyo 1090 

Dirt, volumetric dcderinination in milk 1007 

Diseases ca used hy llhyzoctonia 57 

contagions, incubation p(3riod as 
related to sale of an- 
imals 892 

of animals, notes 893 

infectious, and bacteriolytic en- 

zyms 194 

as related to unsani- 
tary conditions, 

Midi 390 

of an imal s, man ual 591 

transmission by in- 
sects 995 

bulbs on the Pacific coast, IT. S. 

B. A 4.63 

tarm animals, State conipensa' 

tion for loss 591 

role of insects in sjireading 561, 693 

tre.'itm eii t by liglit 1090 

Bisiiifectants, notes 998 

Disonycha^ xanthotnelama, iiot oB, 11. S. B. A . 365 

Diifsosteira Carolina, notes 265 

lonyipemiiff, notes 265 

Bisteniper and rabies, ditferentia t ion 806 

canine, remedies, A''a. 100 

Distillation apparatus, iractional .......... 511 

new 112 

Distillery feeds, dried, analyses, Ky 314 

vinasse as a fortilizer. 1025 

Distoma hepaticum in t he spleen of sheep ... 797 

notes--... - 997 

kmeeolatum, notes 997 

Distoinatosis, notes 997 

of the abdominal walls of tlu^ 

cow 289 

DUopellafimfipora, imtes 467 

Divi'di vi, culture 1037 

Dock, sour, oradication, Wis.... 749 

■ BockvS, notes, V t ' 354 

Bocophoriis, notes-.....- 263 

Dodder in American do ver seed ...... 462 

clover and altali’a seed 750 

, Dog ilea, notes ■ , . . . . ' 263' 

Dogs, digestion experiments .... 380, 778 

epizootic, catarrhal fever 191 

growth a.s atfected by c.omposition oi’ 

milk: ■ 570 

metabolism experiments ... . . ■ 370, 

381, 483, 672, 778, 883, 962, 973 

Dolerm anmms^ notes, Ohio * 63 

cotorij?, notes, Ohio 63 

Dorcadion Imeatum, affec tin g cereals . - — 1057 

Dorcaschema alteniatuM, notes 272 

loildii, notes 272 

Dorylamtus Gondamnm, notes 259,712 

incertus, notes 712 

makrodorus, notes., 712 

JDoryphom decemlineata^ notes 273 
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IMryphora decemlineata, ni>tes. IT. K. 1). A . . 052 

Doticus iiotea ■ 558 

Dnift of Ijrojid and narrow tirc'd wagons. . . 1094 

Drainage and irrigation, manual 826 

waters, analyses, Mass. Hatch 525 

Dried blood , a n aly sea, Conn .State 719 

La 39 

Mass. Hat ell ........ 138 

Minn 831 

■ N.J...' ......... 830 

E.I 917 

effect on growing r^e in pres- 
ence of plioaphates, Mass. 

Hatch.. 526 

Drones, parthenogenctk* <3rigin 657,956 

Bromyra Unata, notes. - - 937 

/liyomw, hybrids 817 

iwimwcdia,, hybrids 817 

Drought, effect on mi 1 k 676 

Drying oven, electric . — 313 

Ducks, breeding and rearing 80 

breeds 972 

feeding, IT. S. IX A 990 

cxiperirneiits. Can 671 

Dundee corn-and-oat ffaid, aiialy8e.s, Mo . . . . 279 

Dust in atmosphere; U. S. D. A 222 

whirls and fairy dances, H. S. D. A . . . 222 

Du tell Belted cattle, notes, IL S, I). A 983 

Duty of water, irivstructioiis to observers, 

IT.'s.D.A 798 

Dwarfing experiments with plants 548,910 

Byaentery of calves 995 

Earcockle, treatment — 759, 948 

Barias 'insulana^ notes - 563 

Earth and atmosphere, radiation of heat . . . 132 

Earthquakes, recent, H. SvD. A 221, 429 

Earth worm as a cause of gapes in i>oiiltry . 392 

host of gape worm 191 

Earthworms, studies 429 

Easter lilies, growing with electric lights . 937 

JJeshinococeus veterinonan , notes 290 

Eclampsia in domestic animals 696 

, Ecology' of Kansas grasses' 420 

sand duiiea of Lake Michigan .. 321 

Ecisema, notes. 794 

Edam'cheeae, nature of ripe'uing proceaa... 488 

; JBdemd alhifrmin, notes, X. H - 169 

' Edestin in metaholism, of dogs. ' 778 

' investigat'ioiis 310 

Education, agricultural, development .... . . 999 

Effervescent wines, man iifactnre 157 

Egg all nmien, studies 705 

ftwtility, experiments, Gan 671 

jmHiuction as atfectedhy— 

age of, fowls, Ta . 776 

' ' ■ ' v&o'iis factors, ' Can ' 881 

■ Mass. Hatch...... ''■■572 

Utah '■ '481 

pnWluction exxieriments, Can 881 

nitrogenous vs. earhona- 
ceous rations for, W. Ta . 774 

records, individual, metliod of ohtain- 

ing, Me.. • .969- 

yolk, xihosphorus compounds. 882 
Eggplant ffea-heetla,' notes, IT. S. D. A' . ■ .365 
Eggplants, exten t of disease on, X. J . 752 
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Eggplants, notes, Ariz 850 

S. G 1017 

varieties, S. Dak 51 

yields on old and. new lands, N. J 753 

Eggs, cold storage for. 482 

fiavor as alhM;dxal by 0.. 1073 

hen’s, etfc<it of i'nac/Jng on the em- 
bryo 577 

incubation as aifeiled by ammonia . . 1093 

methods of jirescrving 882 

Can 670 

■ X.Dak...... 279 

IT.S.D.A.... 599 

selling by weight, X. G 1073 

Elacldafa coffeella, aifecting coffee 1065 

Elaatin, value in metabolism es:]>eriments- . 672 

Electric conductivity of culture media as 

affciUed by liacteria 715 

light, efleet on leaf tissues 708 

use in growing Easter lilies . 937 
Electricity as related to plant growth, l^Iass. 

Hatch ' 552 

atmospheric, diurnal variation . . 432 

effect on germination of sei'd. 355,462 
oxygen content of 

water 133 

plants...... 25,1016 

forseasomngw'ood...... 855 

in agriculture 508,926 

of the air and liglitning U, S. 

I>. A ’ 322 

static, effect on roo f s 907 

Electrolytes, mutual solubility of (•crtairi 

X«iira 1099 

Electrolytic determination and sepanu ions. 510 

divssociation ... 710 

Elm-leaf beet le, notes 66 

Conn. State . 762 

scale, 310 tes, Conn. vSta te 762 

tree jiarasite, notes 467 

twig girdler, life history 1066 

white, cost of plan ting, Can 854 

EZymwartmwVdMJ?, u. sp. notcfi, TLS. I). A 28 

E.uil>ryo sacs, development 818 

Emjiliysema, pulmonary, with chron ic bron ■ 

<‘hifcis, diagu osis 1 001 

Bmpretia stimulea, notes, M ich 954 

Bmptisa aphidis, notes 504 

anihv.p, .notes 67 

/rescnil, notes 561 

phalangieldfh ii. sp., not es 361 

Emulsin as affected by borax 902 

Endive, winter preservation 744 

Endocarditis, notes 290, 794 

Endoglobular Inematozoa of shcoii 797 

Endomychidm, monograpli ....... — ...... 502 

Energy, conservation in the liunmn body,. 576 

metaboIiRm of, IT . S. D. A . 874 

productiom by sugar. 184 

Enological station in B pain, report . 293 

Ensiling, new lu'ethod 644, 

Entero- hepatitis, differential diagnosis, 

\ ,u.s. D. A 

Ent&meta ipmHlis, notes ^ 658, 

■ EntotnologiO' service,' voluntary, " in 'Xew ' ' 

; ■ , York' State, U. S. I). A'.,. ' , 951,. 



INDEX OB^ SUBJECTS, 


1147 




Exitomological notes froiii Caliroruia, IlOO 

Cunada 1100 

Colorado 1100 

station in Italy, oi-igin an<l 

work 175 

of Sweden 0(1 

So(!i(ity of 'Washington, pro- 
ceed i Mgs . - - 2t51 

Entomologist of Capo of Co(al Hoim, i-ei)ort. 75h 

Ceylon, report 2711 

Colorado, report 270 

I)ori»at, Russia, nqiort 272 

Norway, report 7(15 

Sweden, report • 60, 172, 675 

W'est J ava , rej »orfc * * 370 

Entonioiogy, applied, in tin' Old World.. .. 265 

eeonoinie, progrt^ss during tlie 

nineteenth eeutnry 1091) 

Entomophthova austraUa^ notes 766 

•platichoniana in Italy 275 

Environment, etroct on color of iiiHects. . - . . 870 

development of 

grapes 52 

Enzym in Spirma 715 

of NepenthcH, [iroteolytlc 124 

yeast, alcohol-producing 123 

Enzyms as affecte<l by I'ormaldohyde. 125, 511, 715 

bactcriolyth?, and inimunily 191 

ellect on gm'ini nation of sclmIs, Vt. 354 

of cellulose, notes 124 

seeds, distribution 125 

KpkeHtia ktiehniella, not es, C. S. I). A 952 

remedies 871 

Epimnia imhrkafMS^ notes, U. S. I). A 364 

“Epiearin ” effect on mange mites of dogs.. 870 

Epicauta lyittata, notes, IJ. S. I). A. 1)52 

Epieonutis Jdt'ta^ notes * 563 

Epiderm of leaves, roncilaginons lid 

Epilaahna borealu, notes, IT, S. 1). A ....... 362 

notes, IJ. S. D, A ...... 470 

Epilepsy In domestic animals (596 

Epritrix eueumens^ notcm, IJ. S. I>. A .... 365' 

fumila , notes 0. S, D. A. 365 

%mnmla, notcsa.--. 871 

0. 8. D, A.... -305,471 

Equine distjmiper, Vii, 495 

n, sp., notes, U. S. 1). A- 28 
Ere'tm}pkUa nia(U^ p isouous tostoclv.. 1057 
Ergot as cause of coutagions abortion .... 495 

, 'Ergotism , nottm — - ■ 92 

Nebr ■ 393 

Erkwampa notes 766 

Erioe(inip)okiiis Umacina, notes 057 

Mrwmwcus x nx. iiiilka, notes ... 1003 

' ' 'Eroty lidje , ' 'm on ograiih . . . ■ , 562 

Erymmim repiind’um^ notes, N ebr 315 ■, 

Erysipelas of the pig, treatment..-..... ,., 290 

IraiLsmission by insetds 995 

Evyuph& gram inis affeeding tajreals ... 1057 

mariii, notes, N . J ........... 752 

Ery tlirosin a^s an indicator ..... 811 

Ether and the a.tmos}>here, U. S D. A 620 

extract ion ai)paratU8 214 

use of iucandescent lainim 420 

Eucalypti of Arizona.- 855 

Mucalyptm botryoidei,.. noteS' , - - . 747 
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E uoaly plus Gory nomlyx^ notes 1052 

globulus affeck'd l)y Phylacteo 

pihaga eucalypti ..... 564 

in ibotbill region of 

California 941 

maCMlata^ notes 747 

'meUkHlora, notes 10,52 

microcorys^ notes 747 

‘plntyphylla, notes 747 

resimfera^ not<‘8 747 

rohusta in foothill reglou of 

California 941 

rostrafa, notes, Ariz 856 

tercticornis, notes 10.52 

notes 747 

Eucalyptus, clasvsiticatiou of species. 458 

trees, notes 1 052 

Eucliaris, culture 549 

Encomia ulmotdes, as a riibber-])roducing 

plant 1049 

Eadarmts pro feus, notes, 0, S. D. A 470 

Eudemis botrana^ notes 367 

'U.S. D.A 952 

Eutnerus liinulatus, affecting potatoes 1057 

Euphoria inda, nol.es, U. S. D. A 305 

Eu%>tocUs latifascui affecting tea 1062 

kkipsalis minutii, notes 764 

Eurotia lanaUi, notes, 0. tS, D. A 1034 

Eusehistus luiriolarms, notes, U. S. 1). A 472 

Evaporation of fruits, 0.S. I>. A 452 

Evergreen leaves, starch content in winter. 910 

new 938 

trees, transpiration in winter . .. 910 

Evolution of plants, tresitiso . , - 31 8 

Exarteniafasciata, notes, 0. S. I). A 952 

notes, 0. S. I). A . . . 952 

JExerciso, effect on egg x)r<)d action, Utah ... 481 

Exoascas deformam, notes 59, 260 

Mass. Hatch — 552 

N. Y. Cornell . .. 164 

jtrimi, notes, (jolo 246 

Exoehomus nkjrimacidatus, introductlou 

into New South IValos 760 

Exorista hetenisiai, notes 958 

Exi>erimeiit station — 

and botanit‘,gardeu,establiHhed in Kongo 

Free Slate — 1000 

atCliojnowo, Poland 299 

l*ioti, report s ' ' ' 197 

Spalato, report 198 

exhibit at the Paris Exposition 601 

for milling 299 

in Brusstds, report 497 

Russia, rojiort 98 

pomological, at C rat z, report 157 

lloe.ord, editorial management 2 

Kofchunisted, report 842 

notes - 90, 

199, 297, 398, 499, 600, 699, 800, 899, 1000, 1 097 

work, practical value, Mo - 898 

Experiment stations— 

for xwitUry culture. 484 

in foreign countries, list, 0. S. D. A 98 

international cooperation in met I ukIs .. 310 

/ iri^gatlon>i,w0rk:^ 

object and purpose 401 
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Experiment' stations— Continiied. Page, 

of Germany, at tins Paris exposition - - . 50C 

conditions aiul needs 506 

tile United States, stativsties, 1899 .. 397,801 
work and expendi- 
tures, TJ. S. D. A. 98 

Extraction apparatus 23, 511 

Eye disease as affected ]:>y illuinmation, of 

stables 893 

Fagopiirum, etieiilentuiu aptera^ analyaes. . . . 724 

Fal con idle , feedi n g liabi ts - 425 

Pall web worm, notes 272 

Mm..... 370 

remedies, If. H 169 

Farcy, transmission to man 288 

Farm aecoimts, metboda of keeping, Mich. . 698 

animals in Denmark 999 

manual 80 

recent losses, TJ. S. D. A 397 

statistics, IT . S. D. A 998 

crops, cost of i)Toduction, Mich 43 

protecting from insects and 

fungi - 959 

snimrin ten dent, report, Can 642 

Farmer and expansion, U. K. D. A 397 

Farmers and fruit growervs’ guide 45 

books for 999 

institutes in Ontario, report 198 

Wiacouain 296 

reading courses, U. S. D. A 999 

Farming in North Carolina 497 

Farms and farmervS, English, D. S. D. A 497 

Fat absorption 883 

analysis, acetyl value 811 

content of butter, studies 308 

cream, determination — ... 812 

milk as affected by- 
fat in rations ...... 484 

feeding fat, Me 97,5 

quantit;^' of tt»od 184 

milk, determination 311,510 

rape seed as affected by soil 

and fertilization 141 

determination by Gerber method, possi- 
ble error ..... .... ------ 813 

formation by intensive feeding of fat . - 674 

from protein 483,883 

in the body. 1076 

'globules as affected 'by freezing'. ....... ■ 886 ' ' 

condition in milk and cream . . 1100 

of milk, studies.... 186 

in condensed milk, determination 1100 

' " ; ''diet'of dogs 276 

' 'meat, determination.'., '21' 

milk and butter, determination. - — 905 

determ inati on ..... 213, 419, 904 

' of butter, studies '. . . — 284 ■ 

milk, 'source.. '-284 

' tran8fo,rmation into glycogen, , 184 

'' ', l^itigne, effect ' on milk, ' V t . — 384 

' Fats,, apparatus for determining melting 

, point.'. ..'419 

determination of melting point 312 

.'/'Fatty 'acids, iodin number................... . '-813 ■ 

of but ter, study '.:..'3'12.-,' 

volatile, of butter, variations 487,975 
Fauna'O'f Guba,. 427. 
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Fauna of Tree .M'arias Islands, V, S. D. A . . 428 

Feces, asli analysis, Mo IOO4 

composition and fuel value, Mo 1076 

thermal value, klo. . loot] 

estimation of <'ellulo80 — 601 

loss of liltrogon iii dry ing, klo 1005 

Feed, effect on milk and butter, Miss — ... 1080 

Feeding, modern, handbook 483 

|)erio(ls, proper length, \' t 382 

standards, value to the farmer. . . . 971 

Feeding stuffs— 

adulteration, N. J 777 

analysis methods in Xkdgium and Hol- 
land 104,310 

compilation of analyses, N . *T 777 

control law 777 

determination of fiber, Mo 1006 

“freshness” 506 

protein 418 

digestibility, N. C . - 4.8B 

for horses, nutritive vain e 79 

sapxfiomeitting ]ui8turuge 779 

identification of cha if in 672 

inspection 380 

Me 071 

. N.J.. 777 

■ Ft............... 482 

recent investigations 882 

Feeding tests, experimental error, Vt 382 

Feeds, comj>osition and ihermiil value, Mo. 1006 
fertilizing constituents recov(.u'ed, 

Miss-.’ 1022 

Feijoa sdloimina^ description of fruit 48 

Feltiit aabgotkica, notes, IT, S. I), A 471 

Ferment, soluble, reducing nitrates in ani- 
mals 715 

Fermentation- 

alcoholic, relation to aromatic principles 125 

without yeast cells 713 

as affected by oxygen 122 

bacteria in • . . . 125, 714 

! effecton feeding value of hay 479 

inorganic, analogy to true forinen tation 706 

manual 715 

nature. and control, N. J' .' 125 

of olives '. 125 

red heevts 715 

tobacco..'.. 341 

IT.S.D.A........ . 727 

wine, inannitic ' A26 

study 126 

, without yeast. '. 715 

Ferments, alcoholic, physiology and inor- 

phology ', 12v5 

disseminat'io'u in soil 227 

effect on gerniinaticmof old seed . 460 

, ' , in wine diseases ,715 

manual ' .,„T,715 

oxidizing in xfinenogams ' 715' 

;' ''Soluble'. ; 716''' 

■' Ferns, culture. ; 550, 650 

of South'Dakota.. ...f, 817 
'propagation. ' 745'; 
■ Fertility in slieep, causes, ''N.'ff :.793 
' of soils", ''.S'tudies- - .. . . . ' - 130 

. Fertilization of 'flowers ^ . t". . ' , ' 709" 



IKBEX.OF SUBJECTS. 


1149 


l*ag:e. 


Fei-tili/^ation of J:l«'nvera, 1M.)0 

Fertili/zer analysiH, alkalino iK'niiaii^aiKite 

3;}o 

irictliodH in I'.olfiimn 

and Holland 1(14, 5>10 

E'ertili/.e.r ron.stit uciitw ol* woiKs, a.fsaiinila- 

Inlilvv..... r.\S 

(■■ontrol in MlsHonri, M'o — 1,0l!5 

Nori li Carolina, N. C . 101)5 

Sweden 30 

exporiiuonta in AiiHtria 1020 

Kna.sia 35 

metliod.s for oon- 

diicling, S. 0 l.OS 

on eroj) rotations . . 1027 

muck land, 

Midi 1037 

Hiimmary 230 

Pa 438 

formnlas for fruit trees 151 

speidal crops 831 

uses and abuses 101)11 

indn.slry of Alabama 1020 

rccmit progri'SH 831 

law ol' Indiana 438 

Soutli AuHtralia 138 

laws, Conn. .Stiito 710 

Ky. 137,027 

lai 30 

Mo,' .137 

Mn.di 528 


Miss 528 

'N.J ■ 720 

Pa...... 017 

S.C. 438,831 

TeX'..,.. 438 

AVis.. ■ 138,528 

W.Va... 34 

resources of , Alabama . 1 1020 

trade 'In Con noc'tknit 710 

Miss'lssippi ' ' 528 

Missouri . . - 1025 

Kew Jersey 720,830' 

IferyUzerH, annnoiuac.ul, on cabairimuH soils . 330 

analyses 23,220,314,438,527,831,017 
Ari«'..... ........A, 213 



<.'lan - . 



Conn, State. 

■ 71,0 


'Ky.. 

137 


La 

30 


Mass.'lialioh 



M'l.'"' 5.. 

.. . . 137,820 


Mich'. 

...... ... ,528 


■M;is0 



Mo.......... 

1025 


N.C. 

'220 


ONVa........ 



NtJ,-........ 

830 


: B.V. State-. 

........... 'OIT 


E.I 

... 488,627,1026 


S.C. 

........ 438,831 


Tex 

Am 


Vt 



WIs 



ML Va 


availability of organic nil rogen, 

"■ 'K.'J 


720 

(U4.5- 

-Ns. 12 - 

-4 




Fertilisers, a vailaJdli ly of oi'ganic a i 1 1 ’ogen, 

'Vt 328 

■ ehemical, tests 1020 

<du‘mistry, text-boek 418 

comidc4<', analyses, Mass. 

Haleb ]()20 

(aniiixtsl, value 157 

eeo]iera.ti v(‘ (cKpcriimnifs, lueaiis 

of enceuraging .".uO 

det(‘rniinatiou <d‘ aiunmnia .506 

elfcet on emiipe.'^il ion of irops, 

Vt 336 

de\’ td <)| i n i < * 1 1 1 o f | as t at;o 

sca'ib, 'X'. H ... 250 

fat conlrni; (»f rape 

sets! 141 

fertilily of soil. 331 

mesaic (lisea.s<‘- of In- 

Ik'U'.co 3.50 

i'ur asparagus 351 

home mixing, X^. ( 4U7 

Cliif'i 228 

iirspcetion. Mass. lliPadi 528 

M(* 137,017 

Xlicli 528 

K'.H 138 

U.I 4:38 

"Vt 437 

li(l i(i«b analyses. Mass, Halcli . . * 528 

pho.spha th‘. 220 

sampling, 8. 0 831 

text-book.. 331 

trtrde in diderent Sbiltis, !N, <1 , . 220 

value.s, Mo .' I('i25 

■ treatise. . . , 138' 

■nse. " 020 

in spring 230 

valuation... 229,438,527,017 

Con u. Stale 719 

Ky 137 

,M,ass. llateli 137 

Miss 30,220,528 

Mo 1025 

Fl'.C.. 229' 

' 'IN'.J' 830 

, If. I 438, (127, 1026 

S.C .438, 831 

Tex-.'...............'.." '438' 

, ' V'l m 

W.Va 34,438 

'Wis.. 138,528 

h’erlllii'lag ♦lonstit neats «»(' ftaids reeovered, 

Mi.HS 1022 

soils, ntiiizatifui 228 
fk^si'.ne, meadow. (*SVc Aleadovv fesetus; 

Fever, epiy.ootic eutarrliak of dugs 101 

malarial, in liorsiss 200 

of B)W I h.. 

rai Irtiad , ol' eo ws 289 

^ splenic. : 
Fiber in feeding stuflB, determinat ion, 

. Mo >■ V'.. A::;;.' . 

JHbrini;orystalliked:. ; * -'A-. A 

.Pkuit manrop/iglla aircctial by Uallwum 
. A;. . . AV 

]?idia vitimlaf notes, if, S. 1>. A 052 
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Field crops, breeding 44 

of X ebrusl^a, d israiseH 41*8 

pratectiiig, 1‘rom insects aaid 

fungi 

cuitnre, liandboolv. 483 

experiments ill Belgiiuu 239 

Englaiid 240 

peas, GxperimtaitH with Xitnig'in, 

Mass. Hatch 516 

notes, X. Du k 339 

Fig hraueli borer, no tes 173 

flitecisni as related to eaprification 548 

mildew i n Campania ... - 59 

Figs as affected by iiimsnal cold, Ala. (Jol- 

" lege-......’.. 1041 

eaprification cxi>erimeiits, JJ. S. D. A. . 950 

Filins, fixing to cover glasses, X. J 714 

Filtering bulbs, dust proof, X. J” 714 

Filtration of fruit wine. ..... - 157 

Fi nger-and-toe disease, remedies 555 

Fir, Dougla.s, disease. * 202 

notes 747 ! 

occurrence of root suckers.. - 940 | 

red, analyses, Idaho 314 i 

Fire warden law’" in Minnesota 459 

Fish, analyses, Conn. State 719 

ns food .777 

ground, analyses, X. d 830 

guano, analyses 79 

meal, analyses -79 

scrap, analyses, La 39 

.Fishery Congress, proceedings. — 80 

Fistula, milk 288 

treatnien t wi th jirotaigol .......... 496 

Flat lands of Xorfch Germany, soils. 434 

Prussia, soils — ... 435 

pea, analyses. Pa ' 436 

notes,IJ. S.B. A 219 

Flax, culture, 443 

experiments, Cun. 833 

in Gonnany as iehite<l to Rus- 
sian tl ax seed 145 

.Russia 443 

fertili^er experiments '42 

growing witlv'wlieat 644 

industry in Sweden 240 

meal, an aly sea, .M as..s. HUitch — ' . 528 

Cloveland, analyses 381 

C o u n . 

Storrs.. 882 

Mo .... 279,971 

. X.d .777 

and fine rowen hay, 
digestibility, 

Conn. Storrs. . ... 874 

vs. linseed meal for 
lambs, Mass. 

Hatch 566 

' ' digestibility, Alo'.,,,...,,......, ' 965 

■ '■ retting ; , , '240 ' 

root system, X. Bak , 2 15 ■ 

seeding at difiV ren t ra. ten 42 

Flaxseed, analyses, Minn — .... 883 

vs. linseed cuko for cows 578 

Fleabaiie, notes, Okla * 354 

Flea-beetles, notes 273 


Page. 


Fleas, ground 174 

notes 263 

systematic poHil ion 173 

Flesh flies, notes. - 263 

note.a .... 263 

Floats, analyses, La - 39 

R. 1 917 

8,0 ,1024 

Flood conditions in the Janic.s River Valley, 

■'IT.S.D.A 430 

of January, 1880, in St. Kitts, U. 8. 

B. A ■ 430 

Flood.s and flood problems, IJ. 8. 1). A 620 

as affected by forests 132 

Flora of Europe, spontaneous hybrids 120 

Xorth OaiaOina 909 

Xorth Dakota 817 

the Tree Aliirias Islands, ' If. 8. 

B. A... ■.... 428 

Florida beggar -weed, nottm, lb 8. 1). .A 339 

Florida Station, notes 99 

velvet bean, culture, X. Bak 241 

Flour, adulteration 211, 482 

N. C 278,971 

analyses, Conn . State ................ 769 

‘ ‘ Best Patent, ' ’ analyses, ( bin 882 

detection of sawdust. . , ........... . . 905 

for bread making, examinat ion 79 

Hungarian, analyst's, Can 882 

impurities. 79 

testing by chemi(tul meflmds. UOO 

Flower bulbs, culture in Washington - . . 453, 1049 

culture in Holland 938 

farms of California,... 1049 

gardens of Japan 1049 

growing under glass in England . , . 650 

Flowering t>f sugar cane, effect on sugar 

content. ........ — 146 

FMowmrs, annual, for borne grounds, X. Y. 

Cornell.. ....... .49 

■ ■ ■ ■ bacteria in ■ ; 713 

coloring matter .... 29 

colors ns .related to bees "271 

. edible, notes — 482 

effect of .remtwal on nitrogen as- 

similatioiHff legumes 516 

fe,rtilization , 709 

Ale ' 909 

laws regulating formation of sex. 910 

pbotographing 154 

Fluids, flow through iiorous media,. ...... . , 518 

Fluorin, determination 106 

'in ■wjiio, ' detection 813 

I Fodder, coarse, function in feeding 772 

crops, mixed, notes, Can 833 

green, grain mixtures for, Can 632 

liygien ic val ue , 592 

plants for ‘Victoria 214 

FMg dispeller, IT. S. B. A 221 

effect on plants.. lolO 

utilii*Ation, If. S. B. A 222, 4.30 

i Food consumption in abnormal work 375 

effect on butter. ..... , 888 

i : and blitter fat, Me 974 

fat content of milk 184 

milk . ,86 
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Food, effect on niillc fat, K. T. Cornell 1081 

( j 1 1 alit.y o f 1) n tter, Vt 385 

milk 489 

materials, methods of exanrininiLj 482 

of America, composition, 

IT. S. I). A 379 

nutrients, and food economy, U. S. 

I>. A ' ' 777 

plants of Australia 1015 

warm countries 444 

popular article on 183 

prej)arat.ions, analyses 072 

col or analy si s 813 

preservjiti\'es, analyHes, Minn 812, 883 

Boron 184 

producis, dcd.ection of coal-tar dyes . - 1100 
re<|uir(irneuts of persons on expedi- 

tioTKs 575 

snhstances in trees, winter condition - 117 

mannal of analysis 618 

Foods, adulteration 184,312,970 

analyses. 314 

Minn 812 

detection of saccharin 312 

determination of protein 418 

purity 213 

for infants and invalids, analyses. . , 672 

identifn ation of chaff in 672 

microH<‘oi){(’al examination, new 

slide for 313 

pre^served, nninnfacfcure 278 

Swiss, official inetliods ol' examina- 
tion 1075 

Foot-aiKl-mouth disease— 

dostrnction of t In^ contagion in manure . 92 

disease resemhling . ........ 795 

immiinizatioii experiments 92 

ill Sweden 495 

inoculation experiments 696 

lymph inoculations 695 

notes , '793 

ir.S.T). A 995 

outbreak - — ' 796 

treatmen t . — . ' 192, 495 

Foot rot in Montana 1092 ' 

.treatment 392. 

Forage crops, culture exporhnents, Colo . . - 339 

, for cows..'.'--...., 587 

.sheep, 184 

in the South, U,S. DA 397 

notes, Mich — ......... 1037 

Forage plants," {AVc Grasses.) 

cooperat'i.V'6 e,xpe'riments, I.T. S. 1'.), A. 1032, 1033 

' for alkallsoils, IJ.'S.I). A. . - 423 

' ' ' summer pasture, Kebr . . — ' ■ 279 

. 'the 'South, U, S. D. A 539 

iinpoiled.from, U* S. I>- A ' 319 

notes, lai - - - . - - — - - 28 

' Nebr... ' 315 

of.’Wurttemberg — ' ■ 43' 

pot.expei'iments. 32 

. syllabus of instruction „ . 1099 

Forbes scale, remedies, III. ... . . . ,''654 

', Forcing aspai-agus . . .' — ' ■ 450: 

cucumbers in deep and shallow 
benches, ' '734 


Page. 


Fonung grafted roses 151 

grapes 745 

h ead lettuce, U. S. I), A 296 

industry in IVance 153 

lettuce 1039 

pineapples 352 

pin ms 352 

pole l>eans, N, H 147 

rhubarli 51,649 

ILI 645 

U. S. D. A 999 

sweet corn, N. H 146 

tomatoes 1039 

S'orda imcca, notes 765 

Forecasting, long-range, i)re8ent status, 

U. S. ,'I). A 429 

of ^veatlver, U. S. I). A 323 

Forecasts, dissemination 1018 

Forest areas, denuded, restoration by pas- 
turage 941 

idearing, efFect on :r‘ainlall and tem- 
perature, IT.S.D A 127 

conditions and management in Ger- 
many 1050 

ol' Porto Itico, U. S. D. A. 853 

culture, advisability 458 

rtomam of Belgium 747 

economy, |>rinc,i pies oi’ 1050 

inffnences 1050 

insects, studies 366, 1063 

leaves, analyses of water extract., 

Mass. Hatch 138 

legislation in Colorado, need of...... 458 

management in Britisli India 1050 

preservation, relation to the public 

welfare 458 

l>roblem in the W est 941 

problems in the United States, 

■ U.S. I). A 454 

ranger system of the United States. 854 

reserves, national. 195 

resources of tlie Uni t(>d Sta ten ...... 1050 

tbinniuga, lU’oblemB 941 

tree seeds, sijattoring by mammalK. . 7:12 

trees as affected by clintatc, Va, 455 

decay. ,.4F,8,,1052 

important, (>fth(:jlJ:r>it<:!dSta,te8. 1050 

notes, Mont 1051 

ofCambrc, parasites — 950 

Europe, :notos '942 

India, fungi 950 

statid as afftjctod by light — - . 458 

vegetation tis affected by allcali 434 

ITorestry Association, American, meeting . . 1100 
of MasBachuaetta . . 409, 94'2 
bills introduced into Congress ... 1050 
Commissioner of Pennsylvania,, 

.report. . .... — ; 941 

conditions and changes ill 

' conain 1050 
, , iiv the United States .. 1050 

cooperative'' experiments,. Can,.-.. ■ 644" 
work,:iJ.,S.'DA'..... ''745' 
Beiiartment'of ' Eussia, report. ... . 64 ' 

development , during the , last 
, twenty-6 ve y(3ars '1099 



1152 


KXPEKIMEJIT STATION REOOKD. 


Pai^o. 


Forestry .Division, \v4)rk for the fjirrue.r, 

TLS.I). A, -157 

experiiueiit stations 457. 747 

cxperinieiilal, in iiussia. 747 

ill Bon,^'al 457 

lioHiria aiol Herzog-ovina ’ 747 

Canada, 845 

Few South Wales 457 

.Riisaia, eeiitury aiiinmary 53 

theAdiroiidaeks,U.S.D.A ... 938 

United States, restime 457 

wooded and treeles.s regioiia, 

U.S. I). A 454 

investigations of the U, S. Depart- 
ment of A gTienlture, review . .1050 

legislation of Switzerland 459 

movement ill the. ITiiittul States ... 1050 

plantations, height growth. 941 

praetieal 941 

primer, U. S. I). .A 855 

prot'essioii 457 

report, Midi 53 

school at Yale University 900 

schools of Europe 1052 

science 434 

situatimi in Santa Monica, Cal.. 941 

State,- 1051 

working iilans for ditferent es- 
tates 941 

23'ore8ts and snow fall, U. S, D. A 221 

diatribiitiou and clas.sifieation 1050 

effect on floods 432 

precipitation and water . 

conservation. 718 

storage reservoirs 1052 

imdergroimd water - 826 

water supply 940 

e.xteiit of injuries by sheep 748 

grow th of reserve trees a fl or iiiin- 

heririg — . 941 - 

management for charcoal jiroduc- 

tion.. .457- 

, , mwlel for Scotland - . - . ■ 457 

mountain, restoration... ... 455 

natural reproduct ion in old lielda.. 928 

iu.H'n^ssityM'if preservatkm. ■'.940 

of Cape of Good Hope 1051 

. . Dean — a'-v :A57 '■ 

■ „ pure T8. mi'x.ed ..... - . . 941: 

resinous, in France, treatment 1052 

miifonnity of systems ........ 940 

Formaldehyde as a disinfectant 767, 893 

milk lu-eservative... . 582,587 

detection in milk . . . - ... . , 213, 418 

determination .............. 419 

ill free and 
combined 

■ . , , statO’ ' ■ 705 ■ 

( fleet on digestion 575 

ciizyms and pro^ 

teids 125,511,715 ' 

formation in plants.,. 1015 

Formalin, dfcid, on germination of fungi 

and growth of bacteria — . . , ' dOS ^ 

for grain smuts, Ohio 162 

, j Ind , 356 


Page. 


Fomialin for potato scal», Ky 260 

preservin g mil k, Okla, 38t> 

wheat and oat smut, Ind 356 

in milk, determination 904 

Foul brood, legislation 870 

treatment 172 

Midi 61 

Four-o’clock .s<,‘od, analyses, Coini. BtoiTs. . . 8!-3 

wild,Nel)r. 315 

Fowl cholera, treatment 097 

fever 291 

F ox, flying, notes, U. S. D. A 426 

pine sawtly, notes 272 

Foxtail, meadow. (>S'cc Meadow foxtail.) 

Fraxiima excelsior^ cultivation 942 

Freeze of 1809, elfoct on nurseries and or- 
chards in the Northwest, 


in Iowa 549 

the South 153 

Freezes, light, eflect on grapes 31 

Freezing, efloet on embryo of hens’ eggs. . . 577 

teeding stnfl’s 576 

milk 886 

excessive, efleci on orchard fruits, 

Ala. College... 1041 

Fridn'ieia agricola attacking grass ........ 564 

Frit fly, American, notes, Can 862 

notes 66 

K. Dak 264 

remedies — . — 175 

Frontina nrmigera^ notes, Ohio. 63 

frcncMi, notes, Ohio 13 

Frost Inittertty, notes - . 66 

effect oiuli tferent varieties of peaches 252 

fiill-plowfd land.... ... .... 44 

tighting U.S. 1). A.. 127 

injuries to trees .... ,515 ' 

of June 30, 1899, in Ohio, IT. S. 1). A . , . 620 

prediction and avoidance of injuries, 
■■v^.U,B.D/aV./;.v..... 129 
mention by radiant heat, U. S. D. A . 429 

protection against, U. S. 1). A .... 819 

by root pruning 1,53 

experiments, U. S. D. A . . . 222 

from, U.S. D A 517 

wai'nings and protection 321 

Frosts and the strawberry crop, IT. S. D. A 819 

Fruit bark box'cr, notes, (la 173 

chafer, brown, U. S, 1), A 365 

cold storage ...... - 350 

ICans' — ' — ' TM9 

crystallized and giac6d 549 

.culture and geology . 744 

in Forth Ainerimi, ... 152 

" ■ uuuiiial 251 

devtdoimieiit as atfected by .Bordeaux 

■mixture.... ■ 262 

flavor — ■ ^SO-, 

fly, Mediterranean ,5^3 

notes 760,870,958 

; ''.Queenslaiid 563 

growers, books for 999 

growing nider glass in .England 650 

irrigation 1048 

: ...industry ,i,n Australasia. 547 
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Fruit iiifluatry in Gliile. * 5138 

Nova Scotia 451 

iiispCH’tioii,.., 50 

maggot Hies, remedies 273 

persistence of types under cultivation 152 

pulp, ex polls Iroin Ciiiiada 547 

raising in tbe I'nited States 50 

reuBoiis for not setting, Kaiis 498 

rots, studies . . 164 

stations for instruction 744 

tree culture, studies 451 

insects, studies 366 

mildews, notes 949 

trees along highways 851 

as alTccted 1>y ernde petroleum, 

N. J ' 808 

chlorosis 946 

deciduous, crown gall, Ariz... 858 

dwarf, advantages 251 

failure to set fruit 154 

fertilizer formulas 451 

requirements 45 

gum How 758 

injuries by fungicides 802 

insect and fungus diseases . 272, 370 

inspection 368 

manuring 251 

old, treatment 153 

root pruning, U. vS. Ih A 599 

wiut er proteclion, M out ... 251 

wood-borin g insects 173 

wine, filtration - - 157 

, worm, gray, notes 957 

Fruits, asbestos as a jiacking material ..... 549 

breeding.... — — . 851 

buttertiies and moths attacking, 

Minn 170 

classification. 113 

dried American, infestation with 

scale insects 656 

evaporation, U. S. D. A 452 

evergreen, priming 1047 

Howering periods, Va 128 

for ci n g, in F ranee — 153 

Fmicladium de/mlrUi&um aflbeting. 1057 

hardiness in Iowa... 252 

insects affec-ting 1 057 

nmthods of preservation 453 

native of Northwest Canada 547 

■ notes,: Can. ' ■ 850 

, of Oregon 851 

oixdiard, fertilizer experiments.. ... 1039 
N.C. 341 

irrigation 1039 

varieties lor iihode Island. 937 
pomaceoiis, pollination, IT. S. D. A . . 447 

. ' preservation ...... . 937 

for exhibition pur- 
poses, Can..-.. 649 

preservatives for - . . 549 

principles of breeding--.. 851 

pruning and spraying experiments, 

' Cair '.547 

ratio of perfect to abortive foinns 818 

■ Itussi an, tests, Iowa . , ■647 

■' varieties. 547 
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Fruits, scoring - - 252 

small, fertilizer cxpcriinen ts, N. C . - 341 

notes, Can 850 

varieties for llliod© Island . . . 937 

s n rpl iia, u ti 1 i zat ion. IT. S. B. A 452 

varietle.s nicominendcd for the 
United States and. Camula, V. S- 

I). A 544 

Fumea nitidella. note.s 766 

Fumigatuui of orchards, Cal 64 

Fumigatm- for hydrocyanic-acid gas, U. S. 

B.A ' 951 


Fungi affecting ornamental trees and 

shrubs 477 

as aflected by certain chemicals 910 

ethereal oils 168 

light 321 

related to weather, N. J 754 

Australian, catalogue 321 

biological species and t'aces 322 

conidia formation 710 

decomposition of'glucosids 322 

edible and jmisonons 049 

of Japan., 1075 

cti'ect on form and oliaracters of 

'Hants 121 

filamentous, development as aflected 

by deleterious siihstanees 910 

fleshy, in greenhouses 424 

germination as atfe<‘ted by formalin . . 469 

new species 361 

of forest trees in India ... ....... 950 

middle Europe 424 

parasitic, as affected by wet weather. 469 

biology 322 

of Vermont 356 

rust, cult are ex perim en ts. 360 

duration of winter spores 59 

wood i‘re(inenting, biology 322, 516 

Fungicide, adhesive 262 

and insecticide, new 60 

eontaiiung potassium perman- 
ganate.. 166 

new 651 

powders, ax^paratus for apply- 
ing - '263 

Fungicides — 

(topper, and soap mixtures. 1060 

increasing adhesi veness. 1061 

effect on mustard 462 

for grape black rot, comparative stud- 
ies 357' 

l»owdercd vs. liquid ... 60 

preparatioii and uaii 60,262,478, 565 

■ 111'... ......... 258 

Mass. Hatch .174 

.N.C '669 

■ N.'J...,:..... 753 

202 

Fungus disease of iris bulb.-..-----.,-.,.. 360 

diseases, .combating. 57 
note, s,, ,259 

, , .of culfivafced:'plant8 . .-v, 5'9,.361 

".'grapes "362 

'Siigiir beet, .N. T. Cornell- . 162 

parasites, of c(,',m6ala 166 
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PiiTigiKs parasites of cnltivate.d llosaceic . . . 1C6 

grasses. 1G6 

Piirfuroida, distribution and biological iin- 

portance in Uio soil 818 

iiiiudion ill aiigar 321 

physiological iiupoidauco in 

plants 121 

Piirfurol, Ibrnuitioii from starch C19 

I<'iirnace slag, effect on sugar beets 540 

Pnsari uiti affectiu g asters 261 

I'limritmi notes, Ohio 101 

Pusel oil ill alcoholic liquids, determina- 
tion ' - ■ 313 

F'lmdadmm denth'iiictmi. {See Apple scab,) 

Gadflies, I'emedies 653 

ILS.D.A 950 

Galactas<?, distribution in cows’ milk, Wis. 579 

properties, Wis. 578 

Galer oca, estivation . - (556 

Cdleruca. .mnipulata on leaves of Fims ma- 

crophjjUa 501 

Galerncella, estivation 656 

Galerimlla cmimllu^ notes, XT. S. D. A, 366 

luteola, notes, U. S. I>. A .... 952 

Gales, northwest, of the southern Blue 
Eidge and Piedmont region, U. S, D. A . . . . 221 

Gall formations, classifi cati on 5C2 

Gapeworins of poultry, notes 495 

remedies 191,392 

Garbage, disposal in foreign countries 831 

Garden and greenhouse plants, insects 

aifectiug 765 

crops, fertilizers for, IT. S. D. A.. . .599 

ffea hopper, notes, U.S.B. A, 364 

, Gardens, irrigation .... — - 547 

Cxas lime, valuation 528 

Gases, effecton protoplasmand celldivision . 120 

stomata 115 

intestinal, collecting and analyzing- 706 

llquefactioii, manual. 611 

rise and development. . 619 

Gassy and tain ted curds, ' U. S. D. A . . . 296 ■ 

Gastritis caused by fungus: inftsteA. corn--. 

stalks.-...--..............^.... 592. 

. -■■■ 'parasitic, in ealves... - ■ .:995- 

Gusitropacha qtmrci^oUa atfocting fruits 1057 

qu&rms^ mmtiliBB .'371 

Qastrophiliis equi, notes. Miss 272 

hmmorrhoidaU,% notes ........ 765 

Geel-dikkop disease, treatment * . . . , . 693 
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notes, Okla............... ....... 354 

sawfly, notes 871 
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studies, Mo 1O68 
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Pyrethrum, preparation and use, Maas. 

Hatch. 174 
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Pyrosoma Hgemintimu, not es, tl. S. B. A 985 

Pyrrhocoris apterus, staidy 657 

Pyrus haecata as a stock 451 

for apples, Can.. 850 
B.Bak. H48 

varioties, S. Bak ... 848 

pnmifoUa as a stock lor a.pples, Cjui - 850 

varieties, S.B'ak,. . 848 
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Quince leaf spot, notes, Ivy 170 

pectin 900 

pollination (3xp6riments, TJ, S. I). A. 447 

sclerotium disease 940 

trees, pruning 548 

Q u in c<?!S, bud development - 851. 

varieties. 251 

Can 547 

Eabbit plague near Stuttgart 428 
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bacillus, 1087 

epizooty 712 

feeding experiments 275 

metabolism experiments.... 381,570,778 

notes,U.S.I).A - 420 

remedies 372, 428, 059 

Rabid animats, antitoxin in bile. 1U92 

Rabies and distenixasr, diderentiation 890 

ditierential diagnosis, IL S. B. A , . - . . 985 

in cattle 291,1091 

England, control 191 

Massaobusetts 591, 1087 

New Tork 492 

inoeculation for diagnostic purposes . 1092 

notes 793,995 

Bel 189 

Nebr 393 

U.S.D.A 995 

virus, intracerebral inoculation 697 

Radish seed, small va. large, Me 928 

Radishes, notes, Ariz - — — ... 850 
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varieties, Mich . . - 250 

S.Bak.. ■ 51. 

Raffinose, fermentation by Saccharom^ces 

pomhe ...... 715 

Ragi tailings as food - - . - 575 

Ragweed, notes, Tt . . . - 354 

Railroad ties, preservation ....... — . — . 1052 

Railways, metal ties for. - - 1050 

Rain and snow gauge, Marvin’s, IT, S. B. A. 127 

soil eiihct on forage plants 32 

gauge and the wind, IJ. S. I). A ...... - 819 

'.readings at Atlanta, IT.S.B. A. 819 
producing processes, U. S. B. A ....... . . . 126 

Rainfaltand rivers in Idaho, IT. S. B.. A> .... ■ . 819 

. area at high . stations, 'UV.S, I), A .. ■ , 4*i0 
as affected by forest clearing and 
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.. 'P.A. ...... ....... . 127 

;. . sunspots... — .31 ■ 
catchasaffeotedhy wind,U, S.B, A. 620, 

818 

in agricultural meteorology, IT. S. 

Barbados... 840 
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Nicaragua,IJ,H.B.A.. ' 430 
'Texas,tJ.S.B. A.................. 430 

notes -■ 819 

reports, telegraphing to section cen- 
ters, IT.S.B. A 127 

Rains, waxm, and angleworms, IT. S. B. A. . - 819 

Raisins, analyses • 882 

Ramie, oulturo 220, 340 

in Mexico ..... — 1038 
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culture eximriments, Can 632 

S.Bak 43 

digestibility, N. C 277 

fertilizer experiments, Can 632 

lor fattening pigs, Can - 669 
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N.Dak 339 
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poisonous to cattle 92 
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meal, analyses, Conn. State 719 

varieties, Gan 631 
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Raspberries, black, analyses 104S 

varieties . - - 650 

Can 644 

bud development 851 
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fertilizer experiments 1039 
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irrigation experiments 1039 
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analyses 1046 
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weevil, remedies, '264 
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values', Yt ,382' 

of nearly equal balance, feeding 
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winter, 'for'Go,ws-'. ', 2'84', 
Eazounwfskya roMwtas, seed dissemination. 28 
Recording instruments, storage battery for, 

■.,.,IT.,S.I),A, 620 

Red clay. Piedmont, improvewient, N. C 497 

clover. Clover, red.) 

Poll cattle, notes, IT, B. B. A 983 

spider, notes, Wash 1084 

remedies .172,174,1065 

'b ,,":Qhio 473' 

water, inoculation against 593, 796 

prevention..'...,....'. ...... ,, 289 

studies 192, 995 
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Refrigeration in dairying 87 
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Reservoir irrigation on the plains 597 

survey — 798 
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Resorcin as an indicator 214 

Respiration calorimeter, development. ..... 501 

experiments ...... 110 

new 372,576 

experiments with animals 80 

of plants as atfected by temper- 
ature.....-.......-.-.-- . 515 ■ 

of plants as affeoted hy various 
substances 320- 

Respiratory quotient as alfected by mus- 
cular "work. '72 

Respired air, method of measuring 971 

Retting of 'ffax 240 

MhagoUtis cifigulata, notes, Y. Cornell . . 866 

Jihammiii Imaeolata^ hosts, U, S. B. A ..... . 943 

MhizoMus jujubm, notes ' . — ■ . . . . 957 

. ventralis^ importation in Cali for- 
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tjtoZaciswmffectingsugaidmets 163, 1057 
Rhiaootonia- producing plant diseases 57 
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Skdion, ffnaiicial statement.. 998 

notes.-...-- 699 
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hi nutum, notes ^ - 271 
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remedies.. — 1065 
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Rhubarb, forcing 51, 649, 999 

. .. R.I' ,645 

Bhpnehites hetuUti 273, 1057 
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Ithytimia, ac&rinum, notes, Mass. Hatch . . . , 552 

Rih grass, notes, Gan 651. 

Rice affected by phhieothrips 476 

as an adulterant of flour .......... 482 
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nance, Wis ......... 1095 
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Rock gardens, treatment (550 
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Rocky Mountains, water supply 9,12 
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Roentgen rays, effect on plants 321 
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do Me, notes 1047 

fruit trees, Del 845 
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of legi linos, bacteria 218 
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Xiarasitic nature of bacte- 
ria 25,711 
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stuilies 25,711 

Koots, absorption of nutrient substances . . 320 

aerial, functions 710 
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as aflbcted by static electricity 907 

development as alfected by concen- 
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fertilizer requireiuenfs 25o 

for cows 284 

pigs 08 

preimration of seed beds for, Can 642 

structure of cork tissues 818 
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Bosaceie, cultivated, fungus parasites 166 
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N.H 169 

U.S.D.A.. 952 
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leaf beetle, notes, U. S. D^ A 366 

leaves, broii zing, Mass. Hatch 553 

Mardclial K iel 154 

pests, extermination 477 

scale, notes, Conn. Stat e 762 

soils, analyses ■ 625 ■, 

stocks, notes 151 ■ 

Koflcs, abnonnal growths , ................... 566 

culture experiments, Conn, State. . . ■745'' 

... Oreg ..... 450 

. for grouping ■ 154 
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greenhouse, investigations, X. J 750 
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Mont.... ; 1037 

X. Dak...., ......... 332 

su mmary , Pa - . . 438 
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Roui) in chickens, serum therapy 594 

fowls, dilFerential diagnosis, U. S- 

D.A 985 ■ 

treatment — 697 

R. I - 994 
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Xn'oducfcion in South America 1049 
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mrhifolka, notes, "Wis 150 

lUimeiiotomy, ho vino 289 

liwnex acctoaella, notes, Nel>r 315 
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salicifolim^ notes 28 

wrti cillat'us^ n otes 28 

Riiminant.s, infusoria in stomachs 91, 896 

Russian Polisli Ijorned cattle, exhibit 778 

waters (blister fluid) 496 

Rust fungi, duration of winter spores ..... 59 
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menis 59,360 
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Rnta-bagas, analyses. 71 
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crop of Hungary, 1899, IT. S. D. A. - - . 698 

culture, Ga 841 
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Retkas-, origin ...... 1038 
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. ; , straw, tix tracted, feeding value 771 
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water ahsorptioii of seed 1056 

winter, varieties, Can 629 

Sacebarimeter, standardized 112 

Saccharin, deteetion in foods 312 

Sacchammyces ellipsoidew, notes 260 

pombe for fermenting raffi- 

nose 715 

Sachaline, notes, X, C - 1032 

Sagebrush, analyses, Idaho 314 

Sage, white, notes, IJ. S. D. A 1034 

Sainfoin, experiments in seeding 441 

Sal coppice forests of Ondh 1052 
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iiotea 

Tliyaanoptera, notes 

Tiek fever in the southeru English colonie 

prevention - - - ■ 

of domestic fowls 

Tieka and “louping-iir’ 

notes 


.. 952 

. (558 

058 
. 370 

790 
289, 095 
. . 291 

.. 593 

.. 700 


Tillage, early vs. late spring, eifcct on soil 

moisture, Wis 

etfect on soil moisture, Mich 

Tilletia earies, notes 

corona, notes, S. C - 

fo’tens, notes, Ohio 

horrlda, notes, B. C 

Iwrin, notes 

tritici, notes, Oh io 

T'illetia, studies 

Timber, Ceylon, mechanical tests - - - 

in.seets atleeting. * 

pliysicB, work of tlie Division <>f 


Forestry Dk56 

tests of Prusaian-grown woods. . . . 458 

trees of Queensland 458 

vulcanizing-...-, i 1052 

Time, decimalnotation. . . . . . - - - 1076 

standard, TT.S.I). A ' 62()i 

Timothy, analyses, Conn. vStorra . 882 

. '■ Pa. 

breeding, note.s.. ' 220 

hay, analyses, Can 873 


composition and fuel value, 


520 

40 

361 

.163 

161 

404 

361 

101 

3099 

942 

763 


Mo 1076 

notes, N. Dak 339 

seed, viability 158 

seeding, X. 0 1032 

Tinm yranella, notes .1 767 

Tincidm, eUbet of leucixiytes in metainor- 

phosis 870 

Ti pula aneeting grasses Pi66 

Tipula 'pratemuH allecting cereals 1057 

Tissues, normal emulsitied, toxicity 802 

T'itmouse, great, notes, XT. S. I). A 426 


Toadllax, eradication, Wis 

Toads, studies 

Toadstools, iioisonous 

Tobacco as an insocticule - 

assimilation of soil clilorin 

barn,u.se of artificial heat, Conn. 


■'■State ■'. — 

barns, plans and specifications, 

IJ.S.D,A , 

bud worms, remedies, IT. B. D* A - - , ; 471 
bug, new, remedies, IT. S, D. A — 471 

‘ ‘ calico, ’’ disease, Conn. State 755 

cigar-leaf, culture in Florida, 

curing and fexmenta- 

,'■', ■’ ' 'T 1 1' iioh, tl. 
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Tobacc.o, cigjy-laiii*, lD.ni|;)eral.urc (‘.1 uiu.i;'(rs 
hi for mo 51 1«, t i on 

U, S. 1). A 72i) 

i nolo, raijn ironieiits, 

IT.S.D.A 72« 

(?lhnato adapttMl to, 11. IX A 430 

tioHli of production in Florida, 

IT.S.D.A '727 

<!ultum 443 

oxperimonta 830 

Can 833 

in 'Mexico 843 

Now Guinea 146 

liusBia- ' 341 

Spain 843 

Tunis 444 

W ost I Jul ios 044 

cutworms, notes, G, vS, D.A, 472 

deoot* ti on, |>re.parat ion oiid use, M . 262 

deteriuination of ni<*<>tin 22 

dust, analy sea, MassMIatch 138 

(dTeot on lilaok peacdi apbis, 

Ohio,. - ' 472 

oxxieriinentsiii cinnngandfornient- 

ing, Conn. Stilt© ... 730 

sum mary ............ 540 

extract hy“i>rodiiet, analyses, Ky.. 314 

fermentation ... 341 

in bulk. Conn. State. 730 

fermented, effiorescenco 515 

fertilizer experiments 924 

flea-beetle, notes, G. S. D.A,.,... 365 

remedies, U. S. I). A . . 471 

grdwung under shad© sbeda, G. S. 

. D.:A *.. m 

born worms, remedies, G. S. P. A. 471 

industry in C bile 538 

insects affecting. , . ................ 871 . 

investigations In Russia ■ 45 

■■ leaf minei\ notes, ■ IT. S'.. D. A, 472 ' 
(Xuality as affected byferfeilizei*© 924 
light T8. .'heavy seed'. ................ . ■ 644 

loss of water in curing, Conn. State . 730 

mosaic,', disease, notes. '362 . 

. , Co,nn. State.. '756. ■' 
studies,,.. -...,167,358,359 
native, as a weed iit Now Zealand. 858 

mnuatwle, treatnumt . 711 

smoke, oboniical studies .A. 619 

sj)ot disease, Conn. State....-..--. 756 

* ‘ spottin g, ' ’ Conn . S tat© 755 

sprayed with arsenic, analyses, Ky. 314 
stalk worn, notes, U. S. D. A - - - - . . 953 
stems, analyses, Conn. State ...... 719 

tiinx)8 on carnations, remedies . . 1065 
,,'t;,;;'vari©GeS''.'v'i.. 830- 

Can 833 

Virginia, in Brazil 644 

waste, analyses .... 627 

worm, notes, Md 62 

wrapper leaf, in N ©w England - . . . , 927 

‘'Toil©” disease, studies.-. 360 

Tomato bacteriosis, notes 861 

blight, treatment, N. J 752 

diseases, Mass. Hatch 552 

downy mildew, preventicui. 250 


PjlffC. 


Tomato, etymology 250 

hybrids, develo})iiieiit — 1099 

Tomatoes, analyses, M inn 843 

doiiblecropping with peas, N. J. - 739 

dwarf, cult:\'ire 4,51 

■feriilrier <'\xpcrimen't:a, Mass. 

llate.b 543 

N. ,1 . 445,738 

■forcing 1039 

grafting oil jmaches - 850 

irrigation ex{>erinients, N. J . . . . . 738 « 

liming, N.J 739 

mulching, N.J. 738 

notes, Ariz - 850 

Xdanting at dilferent dates, N. J . . 738 

XirodiKjtivcncss of early vs. late 
germinati ug seed, N. ,1 ........ . 738 

pruning, Mass. Hatch 552 

spraying cxiKvriuKyuts, N,,T 752 

thinning, Ark; 243 

transplanting, Ark 242 

varieties - 451 

Ala. Oanebrako 251, 

Can 644,845 

Mich......-.....' 250 

N.J 738,752 

S.I)ak... ' 51 

yields on old and new lands, N.J. 753 

Tornado alarms unnec<38sary, G. S. I>. A .... 430 

at New Richmond, Wis., IT. B. P. A . 620 

fake, U. S. IX A - 620 

hurricane, and cyclone, G. B. D. A . 620 

its force, G. S. 1). A 620 

observations, IT. S. I). A .......... . 620 

phenomena,G.S. D. A 620 

p h 0 1 0 g-r a p h 8 , 8 p u r i o u 8 , 

G.B.P.A 430,620 

tracks, ancient, G. S. 1). A 620 

TornadocH, characteristics, G, S. P. A 429 

notes, U.S.IX A 432,819 

Xmediction, U. S. rx A 429 

protection against 821 

Torrey nightshade, notes, Okla 334 

Tortoise beetles, notes 273 

remedies, Md 02 

Torttm amhitjudla^ remedies 871 

notes 706 

glmphfHmia, notes I7:i 

. .paZOTwa, notes 705 

■ribeanai notes 760 

viridana^ notes 700 

Toxaunic hfemoglohinuria of (aittle. 894 

Toxicology, compendiuui 112 

ofricin '496 

Toxin and antitoxin mixtures, properties . . 390 

Toxins, constitution ..... — 890 

etfect in digestive canal 194 

on plants. ' , 122 

in urine, determination ...... 28 

Tropon residue for pigs. — 483 

notes 664 

Transmission of growth characteriatica. ... 910 

'■ Transpiration of coni'fers and angi'caperma. , 110' 
"idanta.. — X. ...... 118, 221, '908 

Transplanting as affected by earl,y root 
' growthjWis,..--. • All 
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Page, 


Trap, sediment - 214 

Traumatism and taiberctalosiB . - 193 

Treasurer, report, Ari ss , . * - . - - . 295 

Conn. State 799 

Kans 897 

Mo 998 

Mimt.. 1095' 

ISr.Miex 599 

N* Y. Coriioll 898 

Tree branches, lateral, cause of direction. . . 319 

canker, culturos 950 

cuttings, distribution, Can 855 

season for planting 51 

l)lanting, cooperative work, XT. S. D. A . 745 

experiments in Aaistralia. . . . 1052 

root rot, notes 469 

sparro \vs, notes 428 

trunks, clieniical pliysiblogy 121 

Trees and sb rubs a,t Canada Experimental 

'.Farm . 942 

as a (fee, ted by lightning 1051, 1052 

evergi’cen, hardy, in New England .. 747 

for restoration of mountain forests , . 455 

forest, as affected hy climate, Va 455 

cause of decay 458 

stand as affected hy light 458 

formation and distribution of starch. 118 

frost injuries to 515 

frozen, treatment, Mich . - 262 

growth, as affected by distance of 

planting 455 

28 

hardiness in the South and the North 1099 
height growth in plantations ........ 748 

in cities, cause of destniction 458 

leatiug 221 

moving without a wagon ... 454 

ne\v luetliod of watering 50 

of Michigan, adaptability and rate of 

growth 747 

W y oming, description, Wyo . . — 53 

ornamental, varieties 852 

starch content. 28 

timljor, of (ijneensland 458 

winter condition of reserve food aub- 

Stan CCS... ... — — 117 

ii\|ured, treatment, Kans 498 

Trenia aupem, notes 220 

Tres Marias Islands,' natuml history, IT, S. 

I). A 428 

TrihiMum <n>w/wam, notes, IT. S. I). A .... 952 

Tfilmlus notes, Iowa. , 651 

Triohinm, detection , 290 

.infasttMl .pork,', feeding experi- 
ments — 797 
Tricli ina inspector, manual ................. ' 594 

' Trichinoscope, description ....... . ' YOO- 

Tnoheh'arU'trinotata, notes, Kans..', ■' " 171 

Trichodectes, notes , — .... 263 

Ti'ichodphoaria saceharit affecting sxigar cane 759 
Tnchoi'porivm coUm, causingmoH of butter 683 
Triifolium hi/hndmn, (Bee Clover, alisko.) 


incarnatum. {£?e& Clover, crim* 
sou.) 

pmtenm. (i^ee Clover, red.) 
reperis, (Jiilee Clover, white.) 


Page. 


Trifolium seed, color variation in 1056 

rmtayiiacon/crtcfc, notes 1052 

lauHna, notes 1052 

suaveolms, notes 747 

TrWcum, s'peltcu in YirgI n ia 1037 

Tropical plants, animal and plant parasites 947 

Tropon ns food 1075 

residue for cows 86 

Truck farming in Florida 153 

Trmdc in g in North Carol] n a 497 

Tnjpeta acichiaa, notes 558 

hidens, notes 558 

mwm, n. sp 273 

pomo7iella, notes 273 

Tsetse-fly disease, studies 92, 192, 592 

Tuber formation, physiology 710 

Tubercle bacilli growth on potato cultures. 694 

histogenesis. 92 

in beef, demonstration 794 

butter 387 

milk, experiments in 

killing 386 

retention of vir- 
ulence, 0. S. 

I). A 980 

oleomargarine 790 

localization after inocula- 
tion into left ventricle . . 694 

persistence in the nasal 
passages of the guinea 

, pig...,.-......-.-,..... 894 

phagocytosis .193 

studies.-......,...^.-...... 394 

technique of preparation . . 794 

thermal death point in mil k 1091 
hacilliis group, acid-proof bacteria 

of.............. 694 

Tubercles, root, of legi-imeB....... ......... 25 

Tuberculin, artilicial . . ... .. . 494 

as a diagnostic 598, 795, 894 

composition...,. .t.. ...... 791 

determination of values. . — . 92 

exi>oriments *— ... 89, 92, 285 

N.tT,.. '791 
nature of effect on tuhorculosis 
b.:.cillu8'.--. ...... ........... '"'92' 

perio<l during winch potency 
is maintained ■ '89 

and use, U. S, B. A. ' ' ' 490 

tests.. 193,995,1089,1092 

Can , — 894: 

Bel.-. :189 

Me-....-..-' ' ,987 

Utah '1091 

in Yictorm , 695 

practical value - 996 

use'. M94 

Tuberoulina shrozzii^ n. sp., notes 469 

Tuberculosis and swine plague, differential 

diagnosis 1091 

as affected by sol uble imoduets 

of Streptothrix 795 

Xuheroulosis bacilli— 

:",'':':,:ahalyses, 0. S.B. A.. — 996 

fats, analyses, XT. S. B. A 996 

mineral constituents, 0. S. B. A 996 
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Ttiberciilosia ba,cllliia— 

certain , IT. S. I). A 987 

iinmnniisiiig properties ot* attcnuutcil 

cultures, IT. B. D. A 988 

new stain for, IT. B. I). A * 99(5 

Tuberculosis, l)0\ri'iie — 

and ineniiigitia 199 

traumatism 199 

variola - 199 

attitudo of . European science, Conn. 

Btorrs.-.. 890 

control...-. 694 

early stages, ellcct on milk. 494 

oxtcrmiiiation — 592 

frequency, statistics 794 

boredity and acquired susceptibility. , . 1087 

in Argentine Republic 694 

Europe, Conn. Storra — — 189 

Franco - ' 199 

Massacliusetts .590, 1087 

New So Litb Wales, IT. S. D. A , 996 

, NewEealand... 995 

Norway — 699 

1899, bibliography 193 

infection of tbe lyinpbatic system 
' ' . tbrongb, milk.. . . . . .... . .1 ... .. '592- ■ 

inoculation from enoapsuled abscesses. 1091 

inspection-. — ........... 193 

killing germs in milk, 0. S. B. A 999 

lessening intbetion and spread .... 1091 

manual — 92 

mixed infection..... 094,794 

new diagnostics- 89 

occurrence in ditierent breeds. 694 

milk........... 588,678,679,790 

various species of animals 790 
predisposing diseases.-.,,.,...-,...-.. 694 

.. : 'prevention:— ■■ 394' 
pulmonary, diagnosis.— ' — . . M091 ■ 
reduction in van ous conn tries . ..... — . 996 

regulations of Bosnia and Hensegoviaa . 796 

serotberapby , . 692 

serum of Maragliano for — - , — . ... .... . ■ 990- ■ 

treatment,, A............. 987 

subcutaneous injections of artificial 
Bernm..---...-— 194 
siiseeptibility as' .afiected by, age, sex, 

' ^andrace— — 695 

„ ■■ transmission ' 93, 288, 494, 694, -791 


; Ark; 689 

, 'Go.nn, Storrs 189 

,„,''by milk 889 

T, ■ treatise 494 

; treatment 795 

.Tubercnlos.is,' .human— 

mortality from, Ohio, 692 

, , n©,w treatment - — , , - - 1092 

■ treatment, 0. S. D. A ■ 996 

Tuberculosis in asses 393 

, birds.,, . 794 

' calves - 193 


congenital - 394 

cats. — . — ■ — ■ 794 

cattle and pigs - - ■ 995’. 

dogs , 794 


I'Agc. 


TiihcrculoBis in fowls - 593, 594 

' XT. S. :D. A 985 

goats 193,794 

horses 794 

. notes 1)1, .190, 193, 995 

Ncbr 393 

TnbonadouH animals, infection from urine 

and feces, I^Ocb. . 1086 

imeoftlosh . 804 

cows, ftMMling milk to calves, 

, ILS.B. A....... 909 

infectiousness of the 
milk, Mich........... 1086 

lierd, breeding up nontubor* 

ciilous Imrd, Wis 986 

meat, disposition, Ohio — 691 

©.xperiments — ■ 694 

Tugrin fog diapeller, IT. S. I). A 221 

“Tule fog,” history, IT. B. I). A. 819 

Tulip scale, notes, Conn. State. 762 

rfsmedies, N. J 762 

soft scale, remedies 66 

Tulips, history and classifiisatlon 650 

Tumbleweed, notes, Okla 364 

“ Tun twig borei’, ’ ' life history 1066 

Tungsteii, separation from molybdenum. . . 813 

h Turf, analyses . . w' A?. ''-'. a . 157 

Turkeys, breeds 972 

Turnip aphis, notes 967 

beetle, notes 56*2 

black rot, notes, Yt. — — . 66 

club root. (See also Cabbage club 
root.) 

,treatment - 254, 5,55,'„ 

, N.J. 750 

Yt ,'.60 

:■ 'disease, notes, Mich '■ 68 

heart rot, notes, N. J 751 

leaf spot, notes, N. d* 751 

white rot, notes — 1061 

wild, eradication — 858 

^ 'a''' ■ ■^'cuftqrA 

experiments, Can 832 

eii’ect of fertiUziora on feeding 

,, value, ' 1072 

on taste of milk 8.1 

fall, Ta'rfeties, Can 631, '633 

fertilizer c.xp©rimcnts 332, t!40, 842’ 

Can 833 

M a h' ,s , ... 'A.": . 

Hatcb 643 

for sheep... 1071, :l 077 

notes, Ariz . 850 

'■ varieties,.,—'.; — , — ... ' 842 

,Ala. Canebrake — ' 251 

,aDak ',61 

water absorption of seed 1060 

winter, varieties 251 
yields on old and new lands, N. J' .. 753' 

Tussock moth,, remedies ... - — . — — A58 

' white-marked,, 'notes, Ky.,— ' ,170 

■ Twigs, winterkilling, Yt . - . — 34,3 
Tylerulms demstatrw, notes , . . —' '107, '269, 273, 429 
hardei, notes 259 
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Tiflen<'-hu.}t seandens, mtm 250, 420, 7r»o, 948 j 

TympaiiitiHCJiu.He<l l>y faugita-irilV^stedcorn- i 

stalliB.., : ■ 502 

wild nmatanl 502 

Ty j)o V8 , breod in o(nva , . - . 8(> 

Typhoid bacilli in oystcrB. 427 

fevoi' aa related to tbo dairy indne- 

iry.N'.Dak 817 

'ryplioonH of I lie Orient, U, S. I>. A 920 

Typitns Imoilli, growth as atlbctod by eoli 

bacilli - :.;o:i 

fiivor, tninani iasion by inaectn .... 095 

formation of antagonistic sub> 

stances to 689 

iininnnity of lympliatio glandH to . . 995 

Tymjhjphm mumm, n. sp,, notes 257 i 

Udder, anatomy and diseases 59:5,790 j 

ITnibcllirmw, parasitic iblcidia 167,949 

United States Department of AgTiotilture — 

appropriations for 1900-1901 1098 

scientific aids ■ 1 

Universities, meteorology in, IT. S. D. A 819 

Urea, modified method of determining 818 

Uredinous, modification of (iharactors 822 

Urinary calculi of domesticated aniinals - . . 592 

Urine, human, analyses.... — 818 

new method of analysis 28 

nitrogen, b)8a in drying, Mo 1006 

prevention of fermentation 229 

sulphur content in judging disease. . 488 

Uroq/nfis ccpiila^ inoculation experiments, 

■ ; , 752 : 

occulta, notes 361 

Uromifcea aconUi, notes 468 

Ustilago hotUeloum causing disease among 

horses, Okla... 1090 

carbo, notes 861 

cynodontk, notes — 949 

deatruem, notes 361 

dregeana, poim : 949 

■ ‘m/fi&ydM, notes — , 361 

Identity., ' 949 

paraguarienm, notes — 949 

rahenhoratimia, attacking or ah 

grass, .-749 

frifiVi, notea, Ohio ... — 161 

t; Irens, ' identity 949 

titah College, notes 899,1098 

Station, financial statement ....... 496, 1096 

, .notes... 99,299,899,1098 
Vaccination for blackleg .. . . , . 192, 494 

contagious pneumonia of 

horses 394 

aj)lenic iever,-...,.....,... 193 

Vataune, distribution, U. S. D. A............ 992 

virus, cultivation in calves 196 
report of institution at 
Utrecht for cultivating. . . 195 

Vaccinimu canadense, notes, Me 931 

corymhosum, notes, Me. . - . . .1 . . . 981 

nigrum, notes, Me ... — . - . 931 

pmnsylva7i%Gum., notes, Me 931 

Vaginitis of cows, cause . 289 

treatment ....... . ... - .■ ■ 192 ' 

Yagmvla hedleyi, remedies i*'. . , ■, ■ . 668 

leydiyi, remedies ... . .. ........ . . . , 668' 


l-'age. 


Ymivssa antiopa, notes 1100 

N.H 160 

U.ai). A. 952 
V aiiossa, second generation 766 

V anilla culture - 452 

i n Mexico , , . . , 1048 

SeychclleH Islands, U. S. 

h.A . 51 

bean, culture aiitl uses 649 

in Mexico, notes 153,251 

pollination 251 

» hying 1048 

, greenhouse culture 1048 

V ajMU'er motli, notes 60 

Vapors, efiect on stomata, — ...... 115 

Variola and tuberculosis . 108 

Vedalia eardmalu, notevS 477 

V egetable alkaloids, constitution 619 

industry in Australasia 547 

oils, timties... 483 

physiology as applied to fruit- 

tree culture 451 

' products, stored, insects alfeot- 

ing - 956 

seeds, tests, Conn. State 750 

vs. animal food for poultry, H. Y. 

State ' 76 

Vogelables, canned, analyses, Conn. State . . 760 

Chinese, notes 1047 

■cnlturc,.lLS.D.A 250' 

fertilizer experiments, jST.C.-.. 341 

refinirements ........ 649 

forcing in ITrance, . - .. '' , 153 
insect and fungus diseases . . . . 272 

notes, Can ..................... 850 

Prussian varieties, Ala. Cane-/, 
brake..-...,.-.....,...-....:.' 251 

Vegetation as affected by weather. ......... 31 

chemi 8 try of, U. S. .D . A ........ . 620 

denudation 319 

■ , 'inmoiiiitainregio.'iiB. T;747 

experiments with nitrogenous 
fertllizerB,!!.!.... 7'20,; 
period as related to ocean tem- 

perattu'o ", 223 

vernal, in arid • regions 422 

Vegetative orgaim as modified by grafting. 3^4 
Velvetbeans, analyses, La 231 

■ " 'Mass. Hatch..".. 138,1026 

culture ............ , 1 .. 442 

\ U.H. D. A ..y / 3:41 . 

experiments, H. Dak . 241 

for soil improvement, Ala. 

College 232 

notes, Mich 1037 

U.S.D.A 341 

V ontiiation , natural and artili cial 598 

Yenturia inmqua lis on American fruit 655 

Verbesina, studies 121 

Verminol, tests 1057 

Vermont Station, financial statement 397 

notes - 99 

V ertigo, clinical study 91 

Vetch and oats, digestibility, Mass. Hatch . 566 

hairy, analyses, Ala. College * 922 

as a forage plant, Ala. College. 921 
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Yeteli, hairy, enifciiro oxiieriiiients, N. Dah . - iJIih 
Hand, analy ney , Minn - - - - - 

pji 4:h; 

cnlliire exporiiiieiitis, S. Dah. . . hi 
N.Dak-- IWP 

Hpriiil?, analyniiB, Pa- 

winter, a.s a <*o v in’ crop . - TiliS ■ 


for »»;r6cn manuring, Mich, . , HUi? 
Veteriiiariaim, station, cooperation with lo- 

c,ul vetoriiiuriaiVH, If. S. B. A. 908 

State, list, 'U.S. I). A 908 

Veterinary Oongresa, Iiiternationai, 'in 

Badein'Bade'n .493 

division of the iniiiistry of 
A’eterinary allairs of Russia, 

report - 693 

inediciiie, hibliogniphy ....... 105 

myology, iionienolatiire. ...... 285 

service in Bosnia and Herze- 
govina lOh 

Hungary, report . . 793 

Hot way - 093 

work of the experiment sta- 
tions ......... 301 

Vichka aoed„analyscs. 575 

Vieia faha, chemical changes in gcmiina- 

tio'ii ...... - 749 

vitea for green Tnanuring, Mich .... 1037 

y icia seeds, hydrocyan io acid in . 748 

V ictor corn-and-oat feed, analyses 279 

digestibility, Mass. 

Hatch 560 

Vilmorin, H. L. de, bibliograiiliical sketch . . 201 

Tinegar, adulteration, H, C - . . . 971 

analyses 312 

, Conn. State,... ........ ... 770- 

Idaho 314 

■■„Mo M075' 

Vt.... vSltV 

• "■■ 'bacteria';..:...* — ;'715 

detection of caramel IHS 
Yinegars, eudiometric method for deter- 
mination of acidity 618 

Vilu^yaI:dH, green manuring 452 

roplanthig with American vines 450 
Yin ideation, n'cent progress ..... . . .... . . > . 294 

Tiola calaminana, zinc con tent. 10l3 

Yiolot culture, new method .... ... ... ,154 

treatise f. . - ■ :8'52 . 

;■■' : diseaso, new,- 261 

diseases, treatment, H . J 752 

leaf spot, notes - . . . . . , - 759 

ir.KS.D..A : ,463 

‘ ‘ mixture ’ ’ as a fungicide . 166 

Yiolcts, culture experiments, Mass. Hatch . 652 

giant, notcH ■ , 353 

greenhouse iuvcstigations,H.d.... 750 
nematode disease, prevention . - .... 947 

propagation 937 

shading 454 

trained in tree like form . - ..... ... . 165 

wood fungus disease,!) re vention... 947 

Yirginia College, notes 200, 299, 690, 1098 
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